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  MSPrebiotic® for a Healthy Digestive Tract 
Maintaining a healthy digestive tract is very 

important for maintaining overall health and wellness. 
A large part of maintaining a healthy digestive tract is 
related to the microbes living in our guts. The major 
influences on the types and numbers of these microbes 
are:  1) our diets, 2) medications or supplements we 
consume and 3) our overall wellness. You can use 
various approaches to maintaining and improving 
your gut microbes which includes modifying your 
overall dietary pattern and using dietary supplements, 
particularly prebiotics and probiotics. This paper will 
review the benefits of using MSPrebiotic® – a resistant 
starch prebiotic – as a dietary supplement for 
promoting a healthy digestive tract.  

 What makes a gut ‘healthy’? 
The large population of microorganisms thriving 

in our digestive tract will both directly and indirectly 
influence our health. This ‘microbiome’ is a vast and 
diverse bacterial ecosystem that is composed of 
thousands of different species of microbes, residing in 
both the small and large intestine (Shreiner et al., 2015). 
In fact, the intestinal microbiome is so vast and 
metabolically active that is considered by some to be an 
'organ' itself (Blaut, 2015). A diverse range of factors 
influence the precise composition of this microbial 
community – including diet and age. Although our 
understanding of the intestinal microbiome is still in its 
infancy, it has become clear that the presence of a 
resilient, health-promoting microbial population that 
benefits our metabolism, nutrition, and immunity is a 
basic prerequisite for a ‘healthy gut’.  

As there are a variety of health promoting gut 
microbial species, so too are there microbes that can 
lead to sub-optimal health and the progression of 
disease. Thus, a healthy gut depends on obtaining the 
proper microbial balance with the ‘good’ microbes 
outweighing the ‘bad. A loss of microbial balance toward 
‘bad’ bacterial species, termed ‘dysbiosis’ is thought to 
underlie a variety of health conditions including obesity, 
diabetes, and cardiovascular disease. In fact, modern 
medicine is rapidly developing therapies to target the 
gut microbiome in the prevention and treatment of 
many common disease states. 

Prebiotics 
 

• Prebiotics are specific types of dietary fiber which provide 
fuel to certain types of microbes in our gut. Prebiotic intake 
will lead to increases in the numbers of microbes therefore 
not all dietary fiber qualifies as a prebiotic. 

• Prebiotics tend to have positive effects on overall gut health.  
• Resistant starch and other types of non-digestible 

carbohydrates are the main types of prebiotics consumed by 
human on a regular basis.  

• Many prebiotics occur naturally in the diet but in very low 
quantities, which reduces their effectiveness in improving 
and maintaining gut microbe populations.   

• Therefore, prebiotics tend to be consumed as dietary 
supplements in order to achieve the maximum benefit in 
terms of gut health.  

 

Probiotics 
 

• Probiotics are types of live bacteria, which can be found in 
yogurt, dairy or in pill/powder forms, consumed as a dietary 
supplement. 

• Probiotic products have short shelf lives given the bacteria 
need to be alive when consumed to derive any benefit.  

• Generally, most probiotic products only contain a single 
bacterial species and do not target all beneficial bacteria in 
the gut. 

• There can be quite a variety of the types of bacterial species 
sold in commercial probiotics supplements, therefore it is 
difficult to compare effectiveness between products.  

• With so much variety across the products available it can be 
difficult for consumers to settle on the right product for their 
needs.  
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  IN DEPTH -- Intestinal Function is Essential to Optimal Health  
Traditionally, the gastrointestinal or digestive tract was viewed merely a digestive 

organ whose main function was to break down the foods we eat into individual nutrients. 
These sugars, fats and amino acids are absorbed into our bodies and released into our blood. 
But for a long time the nutrients that were not absorbed were ignored as waste products that 
had no other function in the body and were therefore eliminated in the feces. However, 
research over the last few decades has shown that those non-absorbed nutrients are essential 
fuel and nutrients for the microbial populations found in our digestive tracts. More recent 
research has shown that the overall make-up of these non-absorbed nutrients impacts the 
types of bacteria and other microbes that flourish in the digestive tract. These microbes and 
the chemicals they release into our guts can exert a direct effect on our bodies (e.g. immune 
system signaling). Therefore, the small intestine and large intestine or colon are receiving 
renewed attention – beyond the food digestion function – as an important organ system for 
the maintenance of optimal health and in the prevention of disease. The digestive tract acts as 
a central communication hub, providing metabolic signals to major body organs including the 
pancreas, liver, and the brain. It does this by using a complex network of nerve, endocrine, 
and immune cells which together communicate information to the brain, liver and other 
organs. This complex communication network is how the digestive tract is able to play an 
integral role in allergy prevention, appetite control, microbial infection control, regulating 
whole-body energy expenditure and liver function, and even affecting our moods.   

 

 
 
 
 
With this new understanding, the concept of what it means to have a healthy gut is also 

evolving. Most of us gauge the health of our gut by the absence of common symptoms such as 
flatulence, bloating, heartburn, nausea, vomiting, constipation, diarrhea, and abdominal pain. 
But over the last 2 decades nutrition and medical research has shown that the microbial 
population of our digestive tract play a key role in maintaining both a symptom free digestive 
tract and overall health and disease resistance. In fact, it is believed an unhealthy digestive 
tract may underlie many common chronic disease states such as obesity, diabetes, and 
cardiovascular disease (Bischoff, 2011; Parseus et al., 2016).  Therefore, we now know that 
the symptoms of an ‘unhealthy’ digestive tract can extend beyond the gut itself and manifest 
at the whole-body level.  

Figure 1. Factors contributing to changes in intestinal microbial populations 
and the resulting effects on the body.  
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What is Resistant Starch? 
Carbohydrates are stored in plants in the form 

of starch, which are chains of glucose molecules (and 
other sugars) chemically bonded together. Dietary 
starch can take two distinct forms: straight chain 
amylose or branched chain amylopectin. Amylose is 
more slowly digested compared to amylopectin, mainly 
because of the lower surface area available to the 
amylase enzyme in the gut which is responsible for 
carbohydrate digestion. Therefore, amylose is the main 
constituent of some forms of RS.   

Generally, starch in our diet is readily digested 
to smaller carbohydrate molecules, like glucose, by 
enzymes called amylases. However, unlike normal 
starch and other carbohydrates, which are digested 
almost immediately after they are consumed, RS does is 
not metabolized until it reaches the large intestine – up 
to 5-7 hours after it has been eaten. This is due to the 
chemically distinct carbohydrate structure of RS that 
resists the action of amylase. But once the RS reaches 
the large intestine, it is fermented, providing metabolic 
fuel for various types of bacteria in the digestive tract.  

MSPrebiotic® is a dietary supplement that 
contains high levels of prebiotic RS which has been 
scientifically validated to preferentially nourish 
beneficial gut bacterial versus harmful species. 
Resistant starch has strong scientific support as a 
prebiotic substrate with a wide range of health-
promoting applications including facilitating weight 
loss in the treatment of obesity, lowering blood glucose 
and improving insulin sensitivity for the prevention 
and treatment of diabetes, and the favorable alteration 
of blood fat (cholesterol and triglycerides) for 
cardiovascular disease prevention. 

The average North American diet will contain 
some RS but the overall average dietary intakes of RS 
tend to be quite low. Therefore, the health benefits of 
RS are only realized when it is consumed as a dietary 
supplement. With many untested products available on 
in the supplement market, it becomes very important 
to seek products which have been scientifically tested 
and shown to improve specific health conditions and 
positively change the types of microbes found in the 
digestive tract. 

Resistant Starch Facts 
 

• Consumption of resistant starch has 
decreased despite the clear benefits to 
health. This decline is partly due to the 
declines in intakes of foods like bread and 
potatoes. 
 

• Like other types of dietary fiber, resistant 
starch promotes healthy digestive tracts. 
 

• Resistant starch has prebiotic activity which 
may promote the growth of healthy bacteria 
– bifidobacteria and lactobacilli – in the 

  

 
• MSPrebiotic® is an ideal supplement for 

anyone consuming a specialized diet as it 
can be easily incorporated into any number 
of foods without affecting the taste or 
texture. 
 

•  MSPrebiotic® is a Solanum Tuberosum 
Extract from potatoes manufactured 
through a proprietary process. 
 

• Very Important: Product should not be 
heated over 140 F (60 C). 

What is MSPrebiotic® 
 

• MSPrebiotic® is an all-natural unmodified – 
GMO and gluten free ,lactose free and vegan. 
– resistant starch supplement which has 
been demonstrated to increase the growth 
of beneficial bacterial populations of the 
digestive tract. 
 

• MSPrebiotic® is an odorless, tasteless 
powder form that can be added to your diet 
to aid with healthy digestion and overall gut 
health.  
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Benefits of Resistant Starch and Gut Microbes 
-- 
Promoting Proper Microbial Balance 

An established approach to shift the gut microbial 
balance toward beneficial bacteria is through the 
consumption of prebiotics. Prebiotics are essentially food 
ingredients or food-derived dietary supplements that act 
as a fuel source for beneficial bacteria for growth. To 
qualify as a prebiotic, food ingredients or supplements 
must fulfill three criteria (Roberfroid, 2007): 1) they must 
be fully or partially resistant to digestion in the stomach 
and small intestine and therefore enter the large intestine 
as relatively intact substrate; 2) they must be able to be 
utilized as a fermentable energy substrate by bacteria in 
the large intestine; and 3) they must selectively stimulate 
the growth and activity of beneficial microbes over the 
non-beneficial species. Resistant starch meets each of 
these criteria and has been scientifically validated as an 
effective prebiotic substrate for intestinal microbes 
(Zaman and Sarbini, 2015). 

Recent research has shown that the bacterial 
species most responsive to RS feeding is Ruminococcus 
bromii (R. bromii) and to a lesser extent Eubacterium 
rectale (E. rectale). While there is no evidence to directly 
linking R. bromii and E. rectale to positive health effects in 
the gut or whole body, it has been clearly demonstrated 
that both species produce higher levels of short-chain 
fatty acids than other bacteria when RS intakes are high. 
The major short-chain fatty acids produced through the 
prebiotic fermentation are acetate, propionate, and 
butyrate (see Figure 2 for summary). These short-chain 
fatty acids help to improve the function of intestinal cells 
and are also absorbed into the blood where they have 
numerous health promoting effects in body tissues (Blaut, 
2015). Short-chain fatty acids have been shown to have 
various effects on lipid metabolism (discussed in-depth in 
later sections) but also reduce the pH or increase the 
acidity of the colon (as measured by fecal pH). Reducing 
the pH in the colonic environment has several positive 
effects: 1) may help to control dysbiosis by keeping pH in 
optimal range for promoting the healthy bacterial growth; 
2); create physical conditions which are hostile to harmful 
bacteria and 3) reduce the production of hazardous 
chemicals in the feces which can damage the intestinal 
cells lining the colon.  

 

Figure 2. Summary of the fate of resistant 
starch in the digestive tract and the main 
fermentation products produced by the 
intestinal bacteria (Maathuis et al., 2009; Ze 
et al., 2012; Klosterbuer et al., 2013; Li et 
al., 2015).  
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  Benefits of Resistant starch and Gut Microbes  
-- 
Obesity 

The prevention and treatment of obesity is a 
considerable public health priority because an excess of 
body fat leads to the development of serious and deadly 
diseases such as diabetes and cardiovascular disease. 
Obesity treatment is almost exclusively driven by the 
concept of ‘energy balance’ which is defined as the amount 
of calories in the foods and drinks we consume compared 
with the amount of calories burned through physical 
activity.  Tipping this balance towards an energy deficit, 
that is, more calories burned than consumed, is the basis 
of modern day dietary guidelines and exercise 
recommendations.  

However, recently, a revised understanding of the 
causes of obesity and successful treatments has pointed 
toward a role for the gut microbiome as a therapeutic 
target. Recent evidence suggests that high caloric diets 
seem to favor the growth of intestinal bacterial species 
that seem to promote the deposition fat and contribute to 
the development of obesity (Blaut, 2015; Parseus et al., 
2016). Consuming prebiotics may protect against this 
obesity response by providing a highly fermentable 
substrate or fuel for gut microbes. Fermentation of RS in 
the large intestine has been shown to selectively promote 
the growth of Bifidobacterium and Lactobacillus bacterial 
species and result in increased production of short-chain 
fatty acids by R. bromii and E. rectale as well as the 
Bifidobacterium and Lactobacillus. Production of these 
short-chain fatty may underlie the anti-obesity response 
of RS, as they have been shown to function as signaling 
molecules in the body to lower appetite and reduce the 
release of insulin immediately following a meal 
(Bodinham et al., 2010; Blaut, 2015). MSPrebiotic® is one 
such RS supplement that has been shown to increase 
short chain fatty acid production in the large intestine 
(Heo et al., 2014). 

Benefits of Bifidobacterium & 
Lactobacilli 

 
Increasing the amounts of these bacteria in the 
digestive tract has been shown to: 
• Increase short chain fatty acid production in the large 

intestine, possibly reducing appetite and reducing 
insulin release following a meal. 

• Reduce the incidence and severity of acute and 
traveler’s diarrhea. 

• Reduce severity of symptoms associated with irritable 
bowel syndrome. 

• Alleviate many minor but common digestive 
conditions, such as constipation, bloating and gas. 
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  Benefits of Resistant starch and Gut Microbes 
-- 
Cardiovascular Diseases 
 Cardiovascular diseases are a leading cause of death 
and disability worldwide with high blood cholesterol being 
a primary risk factor that elevates a person’s disease risk 
several fold. Healthy dietary choices and increased exercise 
are considered a ‘first line of defense’ approach to lowering 
cholesterol and reducing cardiovascular disease risk. This 
health advice is very important given that more than 30% 
of the American population has elevated blood cholesterol 
concentrations and tend to have unhealthy diet patterns 
and low activity levels. 
  One of the many well-established prebiotic effects of 
RS consumption is the improvement in blood cholesterol 
concentrations. Human studies have shown that daily 
supplementation of resistant starch can reduce blood LDL-
cholesterol, the ‘bad’ cholesterol that is responsible for the 
development of arterial plaques (Nichenametla et al., 
2014). It is believed that at least part of the cholesterol-
lowering action of RS is attributed to its prebiotic effect as a 
selective stimulator of healthy bacterial growth and the 
subsequent production of short chain fatty acids from 
enhanced bacterial fermentation activity. Amongst other 
prebiotics, RS is unique in that it preferentially stimulates 
the activity of butyrate producing bacteria (Sun et al., 
2015). Butyrate has been shown to inhibit the expression 
of numerous genes in the intestine that are required to 
produce cholesterol (Alvaro et al., 2008). Also, propionate, 
another short-chain fatty acid produced by resistant starch 
fermentation, is absorbed from the intestine into the blood 
where it acts as a signaling molecule to lower cholesterol 
synthesis in the liver, the main ‘factory’ of cholesterol 
production in the body (Cheng and Lai, 2000). Taken 
together, there is ample evidence to suggest that the 
cholesterol-lowering action of resistant starch is mediated 
through the activity of the microbiome to interfere with 
whole-body cholesterol production. 

Figure 3. Regular consumption of 
resistant starch has been shown to 
assist in lowering LDL or bad 
cholesterol. The effect is this cholesterol 
lowering requires long term resistant 
starch supplementation. The LDL 
cholesterol concentrations will likely 
begin to rise again shortly after 
stopping supplementation.  
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Benefits of Resistant starch and Gut Microbes 
-- 
Glycemic Control – Blood Sugar and Insulin 
 Foods that are linked to improved blood sugar 
control generally affect the rate at which glucose is released 
from the digestive tract into the blood and the subsequent 
release of insulin or alter the release of gut hormones, called 
incretins, which regulate how blood glucose is handled 
following a meal.  There is both human and animal evidence 
to suggest that prebiotics – in particular resistant starch – 
affect both these glucose control systems in a positive and 
healthy manner. Because RS is not digested by the 
carbohydrate digesting enzymes of the digestive tract, 
consuming higher amounts than are naturally found in 
foods will decrease the glycemic index (GI) of the meal or 
diet. The GI is a scoring system that ranks a food according 
the ability to increase blood glucose levels. For example, 
pure glucose would have a GI score of 100, white bread a GI 
score of 75-90, fructose a GI score of 11. Increasing the 
amount of RS consumed with other carbohydrate sources 
will decrease the overall GI score of the food or meal. 
Reducing this GI score has been shown to improve glycemic 
response or in other words slow the entry of glucose from 
the digestive tract into the blood.  

The second aspect of carbohydrate nutrition which 
can be affected by RS intake is the glycemic load (GL) of 
specific foods or meals. The glycemic load is an estimate of 
the amount of available carbohydrate in a particular food 
and, based on the associated GI, the GL estimates how much 
that particular food will raise blood glucose. Therefore, 
increasing the amount of RS consumed with other 
carbohydrates will decrease the overall GL of those foods as 
well. Lowering both the GI and GL, by any means, has been 
shown to reduce blood glucose concentrations several 
hours following meal intakes and reduces the release of 
insulin during the same period. Both reduced blood glucose 
and lower release of insulin are associated with healthy 
glycemic control and lower risk of developing insulin 
resistance and type 2 diabetes. According to studies in 
humans, the levels of resistant starch required to 
consistently achieve the beneficial effects on glucose and 
insulin metabolism need to be approximately 10-15g per 
day (Behall and Hallfrisch, 2002) 
 
 

Figure 4. The addition of resistant 
starch to a meal has several healthy 
glycemic effects: 1) lowering the peak 
blood glucose concentration; 2) 
reducing gastric emptying thereby 
delaying the digestion and absorption 
of carbohydrates; and 3) speeds up the 
return to fasting glucose concentration 
and improves the efficiency of how 
insulin is used by the body to regulate 
blood glucose. 
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Benefits of Resistant Starch and Gut Microbes 
-- 
Gut Hormones – Appetite and Glucose Regulation 

Prebiotics are also believed to regulate blood sugar 
by modulating the release of gut incretin hormones, such as 
glucagon-like-peptide 1 (GLP-1). Upon stimulation by 
dietary nutrients, GLP-1 is released from the cells of the 
small intestine into the blood. GLP-1 has multiple purported 
health benefits including blood glucose reduction by 
stimulating insulin release in the pancreas and reducing 
food intake by targeting brain cells. Recent work suggests 
that the digestion of prebiotics in the large intestine is 
associated with increased GLP-1 release from the gut, 
possibly through the production of short-chain fatty acids 
(Zhou et al., 2008; Everard and Cani, 2014). These short-
chain fatty acids are recognized by special receptors (free 
fatty acid receptors or FFAR) found the cells that line the 
digestive tract. Along with triggering the release of GLP-1, 
these receptors also trigger the release of PYY, a small 
peptide, and leptin, a hormone, both of which will reduce 
appetite (Blaut, 2015). A recent study by Bodinham et al. 
(2014) reported higher postprandial GLP-1 concentrations 
and lower blood glucose following resistant starch intake in 
type 2 diabetic subjects (Bodinham et al., 2014). Bodinham 
et al. also reported significantly lower food intake for those 
consuming the RS treatment, in both ad libitum test meals 
and 24 hours of the study (Bodinham et al., 2010).  
 
 
  

 
 
 
 

Figure 5. Resistant starch has been shown to increase or improve the action of GLP-1 
following regular consumption. This figure illustrated the physiological effects on the brain and 
pancreas of GLP-1. GLP-1 is produced both in the intestinal cells and with specific neuronal 
cells of the brain following the consumption of a meal.  
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Benefits of Resistant Starch and Gut Microbes 
-- 
Immunity – Host Defenses 

We encounter harmful infectious agents 
including microorganisms on a daily basis that can enter 
our bodies through various routes including the 
respiratory tract through the air we breathe, 
penetration through the skin, and through the 
gastrointestinal tract by way of the food and water that 
we consume. Our immune system can be regarded as a 
complex system of mechanical, chemical, and biological 
responses that protect against disease and invading 
pathogens and infection by foreign bodies. Although not 
often appreciated, the microbes that inhabit your 
digestive tract strongly influence your immune system 
and thus play a major role in your response to harmful 
pathogens (Marchesi et al., 2016). Perhaps the most 
direct effect of gut microbes on host immunity pertains 
to the function of the intestinal cells as a physical barrier 
to keep out harmful infectious agents. When harmful 
bacteria overpopulate the gut, the ensuing dysbiosis can 
lead to inflammation that damages the intestinal lining 
and leads to a ‘leaky gut’ that impairs the ability of the 
intestine to function as an effective gatekeeper 
(Tomkovich and Jobin, 2016).  

Prebiotics have been linked to the enhancement 
of host defense system against infection by stimulating 
fermentation activity of healthy microbes in the large 
intestine. As the main by-product of microbial 
fermentation, short-chain fatty acids have been shown 
to have direct effects on the immune system. Increased 
production of butyrate and acetate, major short-chain 
fatty acids, have been shown to prevent the severity of 
infection by harmful E. coli by promoting the integrity of 
the cells of the digestive tract  and improving gut barrier 
function and modifying the cytokine production of 
immune cells to prevent inflammation (Kau et al., 2011) 
(Fukuda et al., 2011). As an effective prebiotic, RS has 
also been shown to protect against chronic inflammation 
of large intestinal cells and promote less damage to the 
intestinal barrier in patients with inflammatory bowel 
disease (Jacobasch et al., 1999). 
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