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Probiotics and Prebiotics: General Information

Probiotic: live microorganisms which, when administered in adequate doses, confer a health

benefit on the host (FAO 2001).

Prebiotic: a prebiotic is a non-viable food component that confers a health benefit by

modulation of the gut microbiota (FAO 2007).

Synbiotic: a product that contains both probiotics and prebiotics

Gut microbiota, gut microbiome, or gut flora: are the microorganisms, including bacteria,

fungi, and viruses, that live in the digestive tracts.

Dysbiosis: the imbalance of gut microbiota associated with an unhealthy outcome.

Colony-forming unit (CFU): the number of viable microorganisms in a probiotic supplement.
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Probiotics and Prebiotics: General Information…

According to the current state of knowledge, probiotics encompass both bacteria

(Lactobacillus, Leuconostoc, Pediococcus, Propionibacterium, Bifidobacterium, Bacillus,

some Streptococcus, Enterococcus, Escherichia coli) and yeast (Saccharomyces) genera.
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Probiotic supplements might not be universally-effective and safe

The FAO/WHO guidelines on probiotic evaluation from 2002 reported that probiotics

may theoretically be linked to specific types of side effects in patients with underlying

medical conditions.

The at-risk population groups are broadly characterized by weakened immune

systems, gut dysbiosis, and/or impaired intestinal barriers, therefore, it is important

to carefully assess the safety associated with deliberate administration of probiotics.
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Probiotic supplements in clinical research

There are several criteria for evaluating whether probiotics could be used in food in

clinical research:

(1) proper identification, characterization, and maintenance of probiotic strains

(2) keeping the studied probiotics in live condition

(3) ensuring they are alive at the site of action in the studies.

According to the provisions of the WHO, the number of living cells in probiotic foods at

the time of human consumption may not be lower than 106 cells per 1 mL or 1 g of

product. Furthermore, the therapeutic dose is 108–109 cells in 1 mL or 1 g of product.
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Gut Microbiota, Its Diet-Derived Products, and 
Cardiovascular Diseases

Evidence from research suggests that there is a strong correlation between the gut

microbiome and the development of cardiovascular disease.

In particular, a correlation has been found between the gut microbiome and the

production of N-trimethylamine oxide, derived from dietary components such as choline

and carnitine.

Certain bacteria that are found in the gut are capable of converting choline and carnitine

(components that are found in red meat and other animal foods) into N-trimethylamine

oxide, potentially increasing risk factors for heart disease.
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Elevated blood levels of N-trimethylamine oxide have been directly linked to adverse

outcomes in patients with such conditions, such as coronary artery disease and heart

failure.

Over time, the microbiome begins to produce toxic molecules, including N-

trimethylamine oxide, which enter the bloodstream, causing inflammation.

The age-related microbial imbalance of the gut microbiome contributes to the

development of oxidative stress and inflammation that underlie arterial dysfunction. Such

findings, therefore, support that good gut microbiota helps prevent cardiovascular

disease. 8
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The Influence of Probiotics and Prebiotics on the Factors Causing CVD
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The underlying mechanisms of probiotics on CVD are relatively complicated and are yet

to be elucidated. Sánchez et al. proposed 3 different mechanisms contributing to the

beneficial effects of probiotics on human health:

(1) amelioration of the epithelial barrier function

(2) competing against pathogens

(3) immunomodulation



Probiotics and CVD
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 Reduces trimethylamine N-oxide (TMAO) levels

Anti inflammatory activity

Anti oxidative activity

Decrease cholesterol absorption



The cholesterol-lowering mechanism

The cholesterol-lowering mechanism requires the synergistic performance of prebiotics and probiotics. The
proposed mechanism was as follows:

Bile salt deconjugation by BSH. The bile salt deconjugation process is carried out by probiotic bacteria's bile
salt hydrolase (BSH) enzyme. The deconjugation process will reduce cholesterol. Generally, conjugated bile
salts are circulated through the enterohepatic tract. In contrast, deconjugated bile salts are more soluble in
water and can be excreted in the feces. Bile salts that are excreted in the feces must be replaced by new bile
salts synthesized from blood cholesterol. Therefore, the more bile salts that come out through the feces, the
more cholesterol is taken from the blood, lowering cholesterol levels in the blood.

Coprecipitation of cholesterol with deconjugated bile. Prebiotic fermentation by probiotic bacteria produces
SCFA, which results in a decrease in pH. Cholesterol will coprecipitate with deconjugated bile salts at a pH
lower than 5.5.

Cholesterol use by cellular membranes. Cholesterol is absorbed by the cellular membrane of probiotic
bacteria and used for the growth of these bacteria. Lactobacillus carries out this mechanism. This mechanism
causes a decrease in cholesterol absorption by the blood in the intestines, thereby reducing cholesterol
levels in the blood.
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Prebiotics and CVD

Prebiotics contain only substances which stimulate microorganism growth; there are no bacteria
in their composition.

These substances can be obtained from various sources, including soybeans, raw oats and honey.
However, the most popular prebiotics are plant oligosaccharides.

Nondigestible carbohydrates, including polysaccharides (resistant starch, pectin, and dextrin) and
oligosaccharides, such as fructo oligosaccharides, galacto oligosaccharide, raffinose
oligosaccharides, lactulose, and inulin, possess prebiotic properties.

Prebiotics are fermented by the gut bacteria and produce short-chain fatty acids, e.g.,
propionate, butyrate, and acetate.

The production of short-chain fatty acids has positive effects, including improvement of intestinal
membrane integrity and absorption of minerals, lowering both glycemic levels and body weight,
improved immunity, and modulation of metabolic, cardiovascular, and inflammatory biomarkers.
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Mechanism of the beneficial role of prebiotics on CVD

Wu, Haicui, and Jiachi Chiou. "Potential benefits of probiotics and prebiotics for coronary heart disease and stroke." Nutrients 13.8 (2021): 2878.

F/B ratio: Firmicutes to Bacteroidetes ratio
TMAO: trimethylamine N-oxide.
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Thank you for your attention


