A resource about dairy-based nutrition

www.rediscoverdairy.co.za

Health effects of
dairy foods on the

DBN """

gut microbiome

urrent scientific opinion agrees that milk

and milk product intake improves dietary

quality and can be linked to a reduced risk
of obesity and chronic metabolic conditions.”
Although several mechanisms may underlie the
health benefits of dairy foods, the recent
emphasis on the structure and function of the
human gut microbiome has focused attention on
the potential role of probiotics and prebiotics in
dairy foods in promoting human health.*

The gut microbiome

The gut microbiome refers to the intestinal community of
microbes that contribute to maintaining and influencing
health.*® This community includes trillions of microbes from
more than a thousand bacterial species.’

Alarge body of evidence confirms that lower bacterial diversity
in the gut is associated with chronic and inflammatory
diseases,"*** with different disease states being characterised
by unique microbiota profiles.” Bacterial diversity is therefore
an indicator of gut health, and certain conditions, such as
obesity and metabolic complications, are closely associated
with low microbial diversity and dysbiosis.”" Composition of
the gut microbiome is fairly stable in a healthy person, but
microbial dynamics are influenced by host lifestyle and diet,
with dietary components shaping the microbiome to a
considerable extent.**> What people eat directly influences the
gut microbiota, which, in turn, affects metabolism, immunity
and neurobehavioural traits and so ultimately impacts on well-
being and disease risk.”®*™™ It is not only the microbes
themselves that impact on health but also the products of their
metabolism. Fermentation supports the growth of specialist
microbes that produce short-chain fatty acids (SCFAs) and
gases closely linked to specific beneficial metabolic effects,’
with important health implications.

A

This review briefly summarises current thinking
about the pre- and probiotic effects of dairy foods
and their contribution to a healthy gut microbiome.
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Effects of dairy as a prebiotic

Fermentable fibres and prebiotics have the potential to shape
the diversity of the microbiome by stimulating the growth of
specific genera of the gut microbiota. In addition to the
prebiotic lactose, milk also contains oligosaccharides, which
provide nutrients to intestinal bacteria.”

Lactase is produced in the intestinal mucosa of most
mammals and full-term infants generally have sufficient
lactase activity to digest milk. However, lactase activity
declines after weaning in most humans (lactase non-
persistence), especially those from East Asian and African
heritage,” resulting in different degrees of lactose
maldigestion.”* Most people who are lactose intolerant can
eat small amounts of dairy foods without experiencing
discomfort.”

In persons with lactase non-persistence, lactose is not fully
digested and thus proceeds to the colon. In lactase-persistent
persons, most lactose is digested in the small intestine, but a
small amount may reach the large intestine.” Lactose and
oligosaccharides in milk are considered to be bioactive
ingredients with bifidogenic effects,'** serving as a substrate
for the growth of the beneficial Bifidobacteria and
Lactobacillus bacteria. In inflammatory bowel disease, the
bifidogenic effects of prebiotics such as lactose may prevent
the growth of potential pathogens.”

Colonic microbiota ferment the lactose and oligosaccharides
in dairy foods in the colon, producing metabolites such as
SCFAs (primarily acetate, propionate and butyrate) and
gases.*” These SCFAs are metabolised by the colonocytes;
promote colon motility; reduce inflammation; and inhibit
tumour cell progression. Furthermore, SCFAs have been
shown to protect against diet-induced obesity, probably
through an effect on gut hormones that reduce appetite and
food intake."* Moreover, fermentation of lactose in the colon
has a positive effect on the absorption of minerals, particularly
calcium and magnesium, owing to increased mineral solubility
or enhanced osmotic pressure.”

With regard to immune function, lactose may have beneficial
effects on gut immunity in both children and adults through
interactions with other carbohydrates or SCFAs.”® In the
presence of undigested lactose, enzymes that metabolise
sugars are stimulated, leading to a decrease in harmful
bacterial metabolites such as hydrogen and ammonia.”
Hirahatake et al.** have shown that the intestinal production of
glucagon-like peptide (GLP-1) is influenced by components in
foods that provide a substrate for colonic microbiota. In
particular, prebiotics and probiotics from dairy may influence
gut microbiota in such a way that insulin sensitivity and the
action of GLP-1 are positively affected.”* The low glycaemic
index of lactose also contributes to improved glycaemic
control.”




Probiotic effects of fermented dairy foods

In addition to beneficial fatty acids, micronutrients and
bioactive peptides, fermented foods also contain live microbes
(probiotics) that can influence the diversity and composition
of the gut microbiota favourably.**

How fermented foods are manufactured, processed and
stored determine the types and number of microbes that are
present.”” Cultured dairy products and cheese are commonly
made using starter cultures chosen for specific performance
characteristics. Lactic acid bacteria are preferred for milk
fermentation as they do not affect the taste and nutritional
value of dairy. The growth of these bacteria is furthermore
enhanced by the vitamins, amino acids and nucleotides
present in milk.** According to Marco etal.,”® the food matrix
of dairy can protect bacteria during their transit through the
gut, improving the delivery of viable bacteria.

Although probiotics consumed in microbe-containing foods
are transient components of the microbiome (they seldom
persevere for more than a few days),”* they have numerous
beneficial effects on the diversity, structure and function of the
gut microbiota, especially when they are habitually
consumed.” A recent study by Gonzélez et al.” assessed the
association between the consumption of fermented dairy
foods, microbial diversity and biomarkers of health in an
observational cohort. The authors found that study
participants who consumed natural yoghurt had higher levels
of the beneficial Akkermansia bacteria and lower levels of
inflammation than those who did not consume natural
yoghurt. These findings have been confirmed in probiotic
yoghurt intervention studies,”* suggesting that fermented
dairy products may protect against chronic low-grade
inflammation common in many chronic conditions, such as
metabolic syndrome."*** Proposed mechanisms include the
possible induction of anti-inflammatory cytokines such as
IL-10,** and an increase in total serum IgA to potentiate the
humoral immune response.*

Other health benefits of fermented dairy products include
improved lactose tolerance and alleviation of gastrointestinal
intolerance symptoms,** accelerated intestinal transit time,
inhibition of pathogen adhesion to the intestinal mucosa,™*
prophylactic prevention of traveller's diarrhoea’ and improved
glucose metabolism.* Cheese consumption is associated with
increased Bifidobacteria counts and decreased Bacteroides
and Clostridium counts (some strains are associated with
intestinal infections), providing potential protection against
pathogens through increased production of SCFAs and
decreased production of trimethylamine oxide."

Conclusion
There is substantial evidence that a balanced
diet has a positive impact on the microbiome,
decreasing the risk of developing metabolic
and inflammatory diseases. Milk and
fermented dairy foods contain microbial,
nutritive and bioactive components that
benefit the gut microbiome and,
consequently, general health. Research
related to the potential lasting impact of
habitual dairy intake on the microbiome and
the potential to promote shifts in microbiota
species is, however, needed. This is
especially important in poverty-stricken
communities, where the risk for
gastrointestinal infections is high.
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