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Introduction 
Babies are born with nearly all the systems in their tiny bodies intact and ready to 

grow in the outside world, except for the gut. Newborns are missing the microbes 

needed in the gastrointestinal (GI) tract to properly digest food. As babies start living 

and eating in the outside world, they slowly start to develop the colonies of bacteria 

that will make up their gut microbiome. 

For most of the 20th Century, doctors thought that the gut — and the microbes in 

it — functioned just to digest food. But research in the past two decades has found 

that the gut and gut lining can influence overall health: from cognition to metabolism 

to immune function. Moreover, researchers have discovered that some common 

occurrences in modern life, such as a round of antibiotics, damage the microbiome 

and the gut lining. An accumulation of assaults on the gut can contribute to a wide 

range of health problems. 

To combat these assaults on the gut and restore health, some doctors have turned to 

colostrum. Colostrum is the first milk produced by a mother in the days after giving 

birth. It’s chockful of antibodies and proteins, and unique from the milk the mother 

later produces. Colostrum is so crucial to establishing a healthy immune system, 

that most newborn mammals will die within days without it. Bovine colostrum with 

liposomal delivery may improve overall health for adults by restoring the health and 

immune function of the gut, and only one company processes bovine colostrum into 

an effective supplement form for people of all ages. 

Discovering the importance of the gut 
Many doctors practicing today were trained to think of the gut as a relatively simple 

organ limited to digestion. Thanks to research into the gut lining, the gut microbiome, 

the immune system, and the brain, doctors now recognize the gut as an incredible 

hub for communication. 

Gut communication is bidirectional, neurological, and physiological communication. It 

is mediated by afferent and efferent signals sent through the vagus nerve, but also by 

neuropeptides. The gut can have an influence on the body’s hypothalamic-pituitary-

adrenal (HPA) axis. Communication runs down from the brain to the gut and, in turn, 

the microbiota influences behavior, neurophysiology, and neurochemistry. 

The gut is 30 feet long and has an area equivalent to two tennis courts, about 3,000 

square feet. The gut produces more than 30 hormones, and it acts a neurotransmitter 

factory for the body. Peyer’s patches (lymphatic tissue found in the mucous 

membrane of the small intestine) are evidence that the gut is the seat of the body’s 

immunity. It’s estimated that 80-85 percent of all immune function is really located in 

the gut. And the gut is, of course, the home to the microbiome.
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The gut influences and influencers 
The 30-plus hormones found throughout the gut enter the body’s circulation via the 

portal vein, and eventually all go to the brain. The hormones ghrelin and leptin, GRP, 

and NMB can be found in the stomach. Ghrelin is responsible for the feeling of hunger 

and leptin brings on the feeling of satiety. The duodenum contains the hormone CCK. 

The ileum and the colon contain several hormones that are very powerful for satiety: 

GLP1, oxyntomodulin, and PYY. GLP1 also is implicated very heavily in insulin and 

overcoming insulin resistance. 

Microbiota in the gut
Humans have 10 to 100 trillion symbiotic bacterial cells in our body. This crucial 

collection of bacteria strains called the microbiome has protective, structural, and 

metabolic functions. Two phyla — Firmicutes and Bacteroidetes — make up nearly 95 

percent of the species found in the gut. Healthy gut bacteria ferment fiber into short-

chain fatty acids and synthesize vitamins. 

To safely host microbes in the gut, the gut needs a healthy lining. What’s known as 

the GI wall can be divided into several distinct layers. The innermost layer, inside the 

lumen, lies the hundred trillion bacteria of the microbiome. Moving outward, we see 

that the bacteria touch the lining of the gut. The next layer is a mucous layer. Then 

comes a layer of cells that are essentially one cell thick: the epidermal cells that line 

the gut. The next layer includes Peyer’s patches, followed by a layer of muscle, and 

finally neurons that communicate between the GI wall and, eventually, the brain. 

The GI wall outputs microbial factors, gut hormones, cytokines, and sensory neurons. 

This all goes up to the brain and into the hypothalamus to regulate appetite, energy 

homeostasis, mood, stress resilience and recovery, learning, memory, sensation, and 

pain. On the down stroke, autonomic neurons and neuroendocrine factors cycle back 

and affect the gut itself. 

There are five major neurotransmitters that influence how happy an individual is, how 

energetic an individual is, and what an individual feels: acetylcholine, noradrenaline, 

adrenaline, gamma-amino butyric acid (GABA), and serotonin. Research in the past 

few years has shown that different strains of bacteria in the gut are responsible — in 

part, not in total — for producing these different neurotransmitters. For example, 

GABA levels can be affected by Lactobacillus and Bifidobacterium. Norepinephrine 

can be affected by Escherichia, Bacillus, and Saccharomyces. Acetylcholine is 

affected by Lactobacillus. Serotonin is affected by Candida, Strep, Escherichia, and 

Enterococcus.

Figure 1. 30-plus hormones found throughout 
the gut enter the body’s circulation via the 
portal vein, and eventually all go to the brain.

Figure 2. Modified from Holzer, Peter, Florian 
Reichmann, and Aitak Farzi. “Neuropeptide 
Y, peptide YY and pancreatic polypeptide in 
the gut-brain axis.” Neuropeptides 46.6 (2012): 
261-274.
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How to feed  
your gut bacteria
If everyone depends on the microbes in the 

gut, it makes sense to want to feed those 

microbes well. Well-fed microbes can help 

support the brain, the immune system, and 

metabolic health. The first step to feeding 

microbes well is dietary fiber. The bacteria 

that eat dietary fiber ferment it and create 

short-chain fatty acids. These short-chain 

fatty acids are important regulators. They 

regulate appetite control through an 

influence on GLP1 and PYY hormones. They 

regulate inflammation, and they can affect 

serotonin and enteroendocrine secretion. 

The short-chain fatty acid that’s been 

studied the most is butyrate. Studies have 

linked butyrate to mitochondrial activity, 

G-protein coupled receptor activity, histone 

acetylation, and microbiome homeostasis. 

In turn, serious conditions have been linked 

to problems in each area of butyrate-

associated activity. Histone acetylation and 

mitochondrial activity have been linked 

to Alzheimer’s disease, Parkinson’s disease, 

and stroke, among others. G-protein 

coupled receptor activity has been linked to 

metabolic disorders, insulin resistance in the 

brain, and Parkinson’s disease. Microbiome 

homeostasis has been linked to autism and 

psychological disorders. 

Figure 3. Cryan, John F., and Timothy G. Dinan. “Mind-altering microorganisms:  
the impact of the gut microbiota on brain and behavior.” Nature reviews neuroscience 
13.10 (2012): 701-712
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The gut barrier
The body has several barriers that mark the edge of tissue that is human, and inside 

the body and outside, as non-human cells. The barrier between the gut and gut 

microbes is very thin and permeable compared to the barrier between the skin 

and the outside world. The epidermis (outer layer of skin) has many more cells and 

is roughly the thickness of one or two hairs, whereas the gut barrier only has a 

single layer of epithelial cells. Considering how thin this layer is, there’s been a shift 

in research recently to focus on this concept of gastrointestinal integrity and the 

importance of tight junctions.

Up until about 1979, doctors were taught that these epithelial cells — this single 

lining of cells — in the gut were glued together, and the only way anything got 

past the cells was to go through the cells. Around this time, Japanese researchers 

began to recognize that there was a paracellular pathway, and that paracellular 

pathway was the space between the epithelial cells. Researchers then began to 

grapple with the possibility that undigested food particles, toxins, and bacteria 

could leak into the body through these spaces. This was a theory for quite a while 

until the year 2000 when Alessio Fasano, MD, of Massachusetts General Hospital, 

found a protein called zonulin that modulates the permeability of tight junctions 

between the cells in the digestive tract.

The discovery of the protein zonulin by Dr. Alessio Fasano describes the mechanism 

of  how increased intestinal permeability allows the passage of undigested protein 

fragments, toxins, and bacteria into the bloodstream, affecting organs throughout 

the body. Researchers are also more accepting of the idea that intestinal 

permeability can contribute to autoimmune disease. The National Institutes of 

Health now recognizes more than 80 diseases that occur as the result of the 

immune system attacking the body’s own organs, tissues, and cells: celiac, Crohn’s, 

rheumatoid arthritis, type 1 diabetes, eczema, cancer, neurological disease, and 

Alzheimer’s disease, among others.

Modern life’s assault on the GI tract
Modern life in the United States and other countries in the Western world can 

be an assault of sorts on the GI tract. Antibiotics are a modern marvel in fighting 

dangerous infectious diseases. However, while antibiotics kill infections, misuse of 

antibiotics contributes to the rise in antibiotic-resistant infections. Every year in the 

United States, at least 23,000 people die as a result of antibiotic resistant infections. 

Prolonged exposure to antibiotics can also change the microbiota and increase 

susceptibility to infections in the mucosa. The result is dysbiosis, or an unhealthy 

ratio of bad microbes to good microbes in the gut.

 

Figure 4. Tight and loose junctions and leaky 
gut syndrome.
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NSAIDS may be another modern contribution to gut issues. There are roughly 30 

million Americans taking NSAIDS today. Many studies agree that conventional 

NSAIDS increase intestinal permeability within 24 hours of taking the medication, and 

this permeability is continued over time as well.

Another GI irritant is the incredibly popular herbicide glyphosate. Over the last two 

decades, more than 1.6 billion kilograms of glyphosate have been applied to our food 

sources. Glyphosate has been shown to disrupt the gut bacteria in animals, kill off 

some of the good microbes, and cause an overgrowth of pathogenic microbes.

Beyond environmental and medicinal contributors, many studies point to the 

Western diet — high in sugar and fat and low in fiber — as a cause of dysbiosis that 

affects both the host GI tract and immune homeostasis. In addition to a bad diet, 

alcohol may contribute to poor gut health. For some susceptible people, gluten may 

be another assault on the gut.

What is colostrum? 
While more can be done to prevent the modern-day assault on the gut in the first 

place, patients who are already suffering from health issues linked to gut permeability 

need help. 

One of the most powerful tools against gut issues is already in medicine’s 

armamentarium is bovine colostrum. Nearly all mammals produce colostrum, and 

most newborn mammals need colostrum shortly after birth or they will die from a 

weakened immune system. Humans, however, get some of their immunity from their 

placenta, and so can survive without it. However, even in humans, the gut is very 

permeable at birth and benefits from colostrum.

Feeding gut microbes with bovine colostrum
In adults, bovine colostrum can help with dysbiosis and, even more importantly, leaky 

gut syndrome, which is really enhanced intestinal permeability. Bovine colostrum can 

be helpful for brain, immune, and metabolic health. 

Bovine colostrum has more than 100 bioactive substances, which can roughly 

be divided into three “factors”: nutritional factors, immune/anti-infective factors, 

and growth factors. The nutritional factors include proteins, vitamins, minerals, 

carbohydrates, and fat (in colostrum that has not been de-fatted). The immune/

anti-infective factors found in colostrum include IgA, IgG, IgM, IgD, IgF, lactoferrins, 

polypeptides, cytokines, and lysosomes. Lactoferrins are a category of protein that 

essentially bind the iron that the gram-negative pathogens in the gut would use. 

There are a host of growth factors present in bovine colostrum.

Figure 5. Proline Rich Polypeptides
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If you think of a newborn calf, it has gone from a nice sterile environment in the 

womb to landing in a pile of manure. That newborn needs to immediately start 

fighting off viruses, fungi, bacteria, and more. Bovine colostrum contains these 

immunoglobulins and infection-fighting proteins. The immunoglobulins — IgG, IgM, 

IgA — provide primary immunity against invading pathogens and set off a cascade 

of other immune factors. That newborn calf also needs to grow. Bovine colostrum 

contains a whole host of growth factors: transforming growth factors A and B, insulin-

like growth factors, epithelial growth factors, fibroblast growth factors, and platelet-

derived growth factors. These are critical for enabling cellular renewal, for establishing 

and preserving tight junctions in the gut, and for benefiting the skin.

Bovine colostrum is also rich in proline-rich polypeptides or PRPs. These proline-

rich polypeptides are small signaling molecules that help modulate the immune 

system. They also promote the growth and the differentiation of the B cells, as well as 

stimulate natural killer cells (NKs) and the proliferation of white blood cells.

Why is bovine colostrum 
important? 
Bovine colostrum is packed with components that have the potential to improve 

a wide range of health issues, and early studies into bovine colostrum are showing 

its benefits. A 2000 study treated mice with indomethacin, which is a very powerful 

NSAID, and tracked any resulting damage to the microvilli in the gut. The microvilli 

are little finger-like projections that increase gut absorption. Mice that received 

the NSAID alone experienced damage to their microvilli, but mice that were given 

bovine colostrum along with the NSAID did not have diminution of their microvilli. 

Mice that were treated with bovine colostrum after the NSAID treatment also 

recovered faster, according to the study by Raymond J Playford et al. in the American 

Journal of Clinical Nutrition. A 2014 gene expression study found bovine colostrum 

helped promote growth and wound healing processes that take place in intestinal 

epithelial cells, according to the paper by M. Blais et al. published in the Journal of 

Nutritional Science.

Studies have found an anti-infective nature of bovine colostrum in HIV-associated 

diarrhea and influenza infections. Bovine colostrum has been shown to alleviate HIV-

associated diarrhea by altering and changing the microbiome, eliminating dysbiosis, 

according to a 2006 study by Claes-Henrik Florén, MD PhD, in the Scandinavian 

Journal of Gastroenterology. Bovine colostrum pushes NK cells to action in a mouse 

model of an influenza infection, according to a 2014 study by Eric B. Wong et al. in 

the journal Nutrition Research.
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Creating colostrum supplements 
Turning a living, natural food like colostrum into a viable supplement requires 

careful attention by the supplement maker. One product, called PRO Colostrum-LD® 

from Sovereign Laboratories, takes a strategic approach to maintain the integrity of 

colostrum. PRO Bovine Colostrum-LD® comes from high quality, pasture-fed cows in 

the southwestern part of the United States. The cows make plenty of colostrum; in 

fact, they make gallons of it, and most of the colostrum is usually fed to pigs because 

the baby cows can’t even use all of it. 

Once collected, the colostrum is then flash pasteurized and tested by high-

performance liquid chromatography to ensure that all the components are bioactive 

and intact. The product is certified by the Current Good Manufacturing Practice 

regulations (CGMP) of the U.S. Food and Drug Administration. 

The “LD” in PRO Bovine Colostrum-LD® stands for liposomal delivery system. This 

system is crucial to get the bioactive ingredients safely to the lower part of the gut to 

be absorbed. A liposome structure features a bi-layer that is lipophilic, sandwiched 

by hydrophilic layers. This essentially mimics the structure of natural cell membranes. 

This structure protects the active ingredients inside allowing the liposomes to pass 

through the stomach unharmed and intact. Without liposomal delivery, the active 

ingredients in colostrum would be digested into component amino acids in the 

stomach. The proprietary coating of the PRO Bovine Colostrum-LD® protects against 

oxygenation and prolongs storage life. Sovereign Laboratories also guarantees and 

certifies the percentages of lactoferrin, IgG, IgA, PRPS and growth factors. These are 

the critical ingredients needed for taking a nutritional food and making it healing and 

medicinal.

Figure 6. The “LD” in PRO Bovine Colostrum-LD® 
stands for liposomal delivery system
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Conclusion 
The gut is far more complicated and more important to health than doctors thought 

a generation ago. Research in the past two decades has uncovered links between the 

gut, mood, cognition, and several diseases. 

Modern-day life appears to assault gut health on several fronts, and the damage 

requires several approaches to remedy it. First, people can stop dietary assaults on 

the gut by removing any aggravating environmental influences such as unneeded 

antibiotics, herbicides, or gluten if someone is gluten intolerant. Second, people can 

actively heal the gut by feeding their microbes well with diet changes. Dietary fiber 

will help the bacteria in the gut create beneficial short-chain fatty acids. Third, people 

can heal and maintain their gut lining. Finally, people need to continue the fight on 

dysbiosis. Bovine colostrum can play an important role in this movement to heal the 

gut lining and improve overall health for many people. 

Colostrum is key to establishing gut health in the first few days of a newborn 

mammal’s life. Human babies receive some immunity through their placenta and 

can survive without colostrum. But humans still benefit from the growth factors, 

immune factors, and nutrition of colostrum. Finding a way to deliver these benefits to 

adults suffering from gut-related problems can be challenging. To meet this demand, 

Sovereign Laboratories has developed a product, PRO Colostrum-LD®, that surrounds 

bovine colostrum with a liposomal delivery system. This delivery system ensures that 

the colostrum’s immunity and growth factors make it intact to the lower GI tract, 

where they can be absorbed. Many patients begin to see the effects of liposomal 

bovine colostrum treatment within just a few weeks of treatment. Maintaining a good 

balance of gut bacteria with bovine colostrum treatment helps patients continue to 

see the body-wide benefits of a healthy gut.
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