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The Probiotic Effect

Introduction
KEY DEFINITIONS
•

Microbiota: The community of
microorganisms living in a particular
environment e.g. the human microbiota is
the collection of microorganisms living in
and on the human body.

•

Microbiome: The collective genome of
the microorganisms within a particular
environment e.g. the human gut
microbiome is the genetic material of the
human gut microbiota.

•

Gut-Brain Axis: The bidirectional
connections or links between the gut and
the brain. Consists of multiple pathways,
including the nervous, endocrine, and
immune systems.

HUMAN MILK AND BREASTFEEDING
Human milk is the ideal source of nutrition for
newborn infants as it provides all of their nutritional
requirements and helps develop the infant immune
system. The World Health Organisation and other
health agencies around the world recommend
exclusive breastfeeding from birth to six months of
age and further advise to breastfeed until two years
of age, along with the introduction of appropriate
complementary foods1.

INFANT GROWTH
AND IMMUNE SYSTEM DEVELOPMENT
The first 1000 days of human life are a critical window
of growth trajectories, defined by rapid maturation of
metabolic, endocrine, neural and immune pathways4.
These pathways are highly interdependent on
individual genetic makeup and dietary intake5.
At birth, all newborns have an immature immune
system6, which then undergoes profound growth,
morphological changes and functional maturation7.
The immune system consists of specialised organs
and tissues that protect the body against pathogens
and maintain its state of constant regulation, called
homeostasis. The skin is the first line of immune
defence. If a pathogen enters through the skin, it
stimulates innate and adaptive immunity, protecting
the body from the inside7. Besides the skin, a
considerable proportion of the human immune system
resides in the gastrointestinal (GI) tract, illustrating
the importance of gut health in infants, children and
adults. In adults, the GI tract is typically nearly nine
meters long, consisting of a series of hollow organs
extending from the mouth to the rectum (mouth,
oesophagus, stomach, small and large intestines)8,
serving dual roles in human physiology. The primary
function of the GI tract is to digest and absorb
nutrients from the food, followed by the more
complex task of maintaining immune homeostasis
(protecting the body from harmful microbes and
keeping the balance between good and bad bacteria)
and playing a role in immune development9.

Human milk composition is highly dynamic and is a
perfect combination of nutritive and non-nutritive
compounds essential for the optimal growth and
development of the infant (see NZMP SureStartTM
White Paper “Infant Nutrition and Breastfeeding”
for more information). For babies where normal
breastfeeding is not an option, human milk substitutes
such as infant formula milk are considered the only
safe alternative by the World Health Organisation2,3.
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EARLY LIFE GUT MATURATION:
A MICROBIAL VIEWPOINT

IMPORTANCE OF A HEALTHY GI TRACT

In recent years, through studies in human gut health,
it has become evident that the human GI tract
houses trillions of commensal bacteria, maintaining
a symbiotic relationship with the host10. The human
microbiota is a unique collection of microorganisms
that live on and within an individual. Microbes can
be found on the skin, mouth, throat, airways and
urogenital system, and their distribution increases
along the GI tract with the highest concentration in
the colon11. Most of these microbes are a collection of
bacteria, archaea, fungi and viruses, which is unique
to an individual12. Microbes living in the GI tract are
referred to as the gut microbiota, estimated to be
made up of 1013 to 1014 microbes comprising of 5001000 different bacterial species13,14.
It is generally believed that the infant GI tract is sterile
at birth, but is rapidly colonised by microorganisms,
even during the birth process15, which gives the
baby’s immune system its initial boost. Exposure to
several factors, including mode of birth (vaginal or
caesarean birth), diet (the type of feeding, dietary
supplements), the environment, and use of antibiotics
and other drugs contributes to the diversity and
establishment of an infant microbiome16. By 2-5 years
of age, microbial diversity and composition merge and
resemble that of an adult microbiota15.

A healthy GI tract is thought to promote a healthy
immune system in many ways: by helping to prevent
the onset of many functional digestive disorders, for
example diarrhoea, by reducing the risk of infection for
example colds and flu, by protecting against immune
disorders such as allergy and asthma, by improving
the link between the gut and the immune system, by
reducing inflammation, and by maintaining healthy
brain development (Figure 1)17–20.
The GI tract provides nutrition and protection for the
microbial community residing in the gut. These gut
microbes are commonly referred to as friendly bacteria
or good bacteria. In turn, gut microbes metabolise
and ferment dietary components to produce
important nutrients, including short-chain fatty
acids (SCFAs), branched-chain amino acids (BCAAs),
neurotransmitters, vitamins and other bioactives,
which have the potential to influence physiological
functions of the host such as inflammation and
immune responses (Figure 2)21. Furthermore, microbes
produce several chemical metabolites which lower the
pH in the GI tract, thereby promoting the absorption
of minerals that are critical to the body’s everyday
functions14.
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Figure 1: Health benefits of healthy GI tract microbiota17-20
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The Microbiota-Gut-Brain Axis

mucus layer in the colon11.
It is thought that the human microbiota can also
influence cognitive factors, such as stress, mood and
Microbiota diversity is considered as a biomarker
anxiety via the gut-brain axis (as described below)
of the health status of the host. Evidence suggests
linking the nervous system, endocrine and immune
that lower microbiota diversity or “dysbiosis”
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Figure 2: Regulatory function of the GI tract microbiota on metabolism.21-24
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PREBIOTICS AND PROBIOTICS
– FOOD FOR A HEALTHY GUT
Diet is considered as one of the key factors in shaping
gut health, by supporting GI tract integrity or digestive
function or by helping to maintain a healthy GI tract
microbiota. Interestingly, it is becoming recognised
that diet can determine the composition of the gut
microbiota by promoting the growth of organisms that
are best suited for metabolising regularly consumed
foods29. Dietary prebiotics or probiotics are the most
commonly recommended foods to support gut health
(Figure 3).
Prebiotics are defined as “a substrate that is selectively
utilised by host microorganisms conferring a health
benefit”30; in other words, prebiotics are non-digestible
components which are the primary substrates for
microbial fermentation, and usually consist of complex
sugars, fibres and carbohydrates. Commonly consumed
prebiotics include inulin (found in fruit, vegetables and
wheat), fructooligosaccharides (FOS, predominately
present in fruits), and galactooligosaccharides
(GOS, present in human milk). Human studies have
demonstrated that prebiotics promote the growth
of beneficial bacteria such as Bifidobacterium and
Lactobacillus species.
In contrast, probiotics are defined as the “live
microorganisms that, when administered in adequate
amounts, confer a health benefit to the host”31.
Evidence suggests that the inclusion of specific
probiotics shortened the duration of diarrhoea and
reduced the length of hospitalisation in children with
acute gastroenteritis32.
For newborn infants, human milk is the natural
supplier of both prebiotics and probiotics to support
the maturation of the GI tract and to optimise
microbial colonisation. Human milk oligosaccharides
(HMOs; carbohydrate structures known to have
prebiotic functions) and milk microbiota are naturally
present in human milk and help to shape the infant’s

PREBIOTICS

Non-digestible
components
(e.g. carbohydrates)
stimulating the growth
of gut bacteria

gut microbiota. Synthetic HMOs, nature-identical
ingredients, are now available to help more closely
match the composition and function of human milk33.
Prebiotics such as GOS and FOS can also be added to
infant formulae to bring the functionality of formula
milk closer to human milk34. GOS has been reported
to reduce diarrhoea35 and is thought to play a role in
improving intestinal motility in both pre-term and term
infants33.
Bifidobacterium animalis subspecies lactis and
Lacticaseibacillus rhamnosus (previously known as
Lactobacillus rhamnosus) are two of the most studied
probiotics, which help to modulate the gut microbiota
and to protect against a range of infections, including
diarrhoea, and to reduce the risk of eczema19,20,36. A
large body of scientific evidence supports the ability
of SureStart™ BifidoB HN019™ and SureStart™
LactoB HN001™ to confer a range of immune and
gastrointestinal health outcomes, and includes the
comprehensive evaluation for safety and efficacy of
the strains19,36–38. SureStart™ BifidoB HN019™ and
SureStart™ LactoB HN001™ are proprietary strains of
probiotic bacteria developed and patented by Fonterra
and further details regarding the strains and their
benefits can be found in additional SureStart™ white
papers.
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Figure 2: Proven nutrients for a healthy gut
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Conclusion
The human GI tract harbours trillions of
microorganisms, and the first 2-3 years
of human life is a critical period in the
establishment of healthy gut bacteria and
microflora. The GI tract microbiome offers
many benefits to the host, ranging from
nutrient absorption, to immune health and
protection from pathogenic bacteria, to
promoting cognitive development. During
infancy, several factors contribute to the
establishment of the gut microbiota, with
diet including human milk and baby milk
powder considered to be key factors in
shaping the gut microbiota across the
lifetime. Consumption of specific health
ingredients, such as prebiotics and specific
probiotics with proven physiological benefits,
in sufficient quantities may help to promote
the colonisation and establishment of a
healthy GI microbiome and infant immune
system, which is important for long-term
health benefits.
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Disclaimer:
The content in this document is based on scientific evidence at the time of writing
and intended for informative purposes only. The FONTERRA, DAIRY FOR LIFE, NZMP
and SURESTART, LACTOB HN001 and BIFIDOB HN019 trade marks all belong to the
Fonterra Group of Companies.

Talk to the paediatric dairy ingredient experts
We’re passionate about sharing our deep dairy expertise to help you grow
your business. Talk to us today about your paediatric dairy ingredient needs.
To find out more or to purchase our ingredients
please visit www.nzmp.com/surestart
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