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NUTRITION

Stimulating the
Body’s Defences

Introduction
A healthy immune system is critical for
good health throughout the different
stages of life, from infancy and childhood
to adulthood and older age. The immune
system is a complex set of organs and
biological processes designed to protect
the body from potential threats of
invasion and to maintain the healthy
functioning of the body. While the
immune system is complex, one way to
categorise its components is in terms
of the innate (natural) and the adaptive
(acquired) immune systems (Figure 1).
The innate immune system includes physical and
chemical barriers, commonly known as the first line of
defence, essential to keep viruses, bacteria, parasites,
and other foreign agents from entering the body and
causing an unfavourable reaction. Physical barriers
include skin, eyes and hair, and are further supported
by chemical and microbiological barriers which aid in
the repelling of undesirable organisms. If a pathogen
invades these physical barriers, it can encounter
other elements of the innate immune system, such
as special white blood cell types (as shown in Table 1)
that constantly survey the blood stream for potential

threats. For example, monocytes can identify foreign
antigens (molecules that are capable of initiating
immune response) and engulf invading pathogens
through a process known as phagocytosis1. Activation
of the innate “non-specific” immune response
generally results in swift inflammatory responses that
alert the rest of the immune system to the presence
of a threat. Thereafter, this inflammatory response
activates a series of proteins present in the blood and
enhances the function of phagocytic cells to clear
the pathogens and damaged cells1. Interestingly,
another feature of the innate immune system is our
own populations of microorganisms that live on our
epithelial surfaces (our microbiome). They can actively
compete with, and often destroy pathogens before
they become harmful2.
If a pathogen manages to avoid the innate immune
defences, a highly specific, adaptive immune response
is triggered. The adaptive immune system is a more
targeted response that will adapt to the presence of
new or specific antigens never encountered before. It
will then develop “immune memory” to make a much
more efficient response the next time that antigen is
present. Unlike innate immunity, which responds to
pathogens via pre-set “hard wired” antigen receptors,
the adaptive immune system can learn to recognise
new antigens and it keeps a record of antigens from
previous encounters. Hence it is also referred to as
acquired immunity. While the generation of the initial
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Figure 1: Complexities of the immune system
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adaptive response to a new antigen can take several
days, response to the subsequent infection tends to
be faster and more sophisticated. Adaptive immunity
is a complex, antigen-specific response mediated by T
and B lymphocytes (or T- and B-cells) that develop in
red bone marrow and either mature there (B-cells) or
in the thymus (T-cells)3. These cell types underpin the
two mechanisms by which adaptive immunity works humoral and cell-mediated immune responses.
Humoral immunity is an immune response mediated
by the production of antigen-specific antibodies
produced by B-cells. These antibodies bind to the
antigens and can block the function of the antigen
or neutralize the pathogen. In contrast to this, cellmediated immunity is facilitated by T-cell subtypes
- T helper (Th cells) and cytotoxic T-cells. Activated
B- and T-cells either kill the pathogen directly or
secrete antibodies which enhance the phagocytosis of
pathogens by innate immune cells, thereby disrupting
the infection.
During the adaptive immune response, most of
the white blood cells die as the immune response is
completed. However, memory cells (memory Th cells,
memory cytotoxic T-cells, and memory B-cells) are
formed that have long lifespans often lasting for
decades3,4. This means, if the antigen reappears, cellmediated and humoral immunity can work together to
facilitate efficient and fast responses.

Table 1: Examples of different types of immune
cells and their function
Granulocytes

• Group of white blood cells
responsible for innate immunity,
such as Neutrophils, Eosinophils
and Basophils

Neutrophils

• Ingest microorganisms and kill
them

Eosinophils

• Release cytokines and
modulate inflammatory
response to allergy and asthma

Basophils

• Target parasites and bacteria
• Release during allergic
inflammation and increase
blood flow to infection site

Monocytes

• A type of phagocytic cell found
in the blood stream which
develops into a macrophage
when it migrates to tissues

Mast cells

• Similar to basophils, release
histamines and heparin
and mediate allergy and
inflammatory responses

Natural killer cells

• Mediate anti-tumor and antiviral responses

Lymphocytes

• Responsible for adaptive
immunity
• Develop in the bone marrow or
thymus

B-cells
(B Lymphocytes)

• Responsible for humoral
immune response by secreting
antibodies

T-cells
(T Lymphocytes)

• Responsible for cell mediated
immune responses by
neutralising infected cells. There
are three main classes of T-cells –
cytotoxic, helper and suppressor
(regulatory) cells. Cytotoxic cells
destroy or kill infected cells, while
helper cells stimulate antibodies
and macrophages to destroy any
intracellular pathogens
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Figure 2: Basic components of the immune system

DEVELOPMENT, STIMULATION AND
REGULATION OF THE IMMUNE SYSTEM
In recent years it has become well established
that the human body is inhabited by trillions of
commensal, or beneficial bacteria, together known
as the human microbiota. Bacteria live on the
skin, in the respiratory tract, and throughout the
gastrointestinal (GI) tract, maintaining a mutual
symbiotic relationship with the host. An important
feature of commensal bacteria is to interact with
the immune system5,6. For example, commensal gut
bacteria can prevent the colonisation of pathogenic
bacteria and infection via mechanisms that can
involve the immune system7. The importance of
the gut as an immune organ is highlighted by the
fact that majority of immune cells are located
around the gut8. The microbiota has a central role
in the immune development of the newborn infant9
and this interaction is maintained throughout life.
Therefore establishing a healthy intestinal microbiota
results in a healthy gut and is also an important
factor in maintaining healthy immune function and
providing protection against harmful pathogens9.
Establishment of the microbiota in the first few years
of life is a successive and complex process10. It begins
during birth and is determined by several factors
including genetics, environment and diet11.

POTENTIAL BENEFITS OF PROBIOTICS
Early life nutrition is an important factor shaping
infant immunity, metabolism and gut health for
babies. Diet is an important influencer of the
gut microbiota and in turn has an impact on
immune homeostasis and therefore the health
of an individual. One approach to boost healthy
gut bacteria is through dietary administration of
prebiotics and probiotics.
(For more information on prebiotics and probiotics
see NZMP SureStartTM White Paper “The Probiotic
Effect”).
Probiotics are live micro-organisms that offer
a health benefit to the host12. Most probiotics
belong to bacterial species found naturally in the
gastrointestinal microflora and are often referred to
as “friendly bacteria” or “good bacteria”. Probiotic
bacteria typically come from two major genera Bifidobacterium or Lactobacillus. Within each genus,
there are different species, and within each species
exist different strains or subspecies (varieties).
Amongst the numerous probiotic strains studied
for a variety of health benefits, Bifidobacterium
(genus) animalis subspecies lactis (species) and
Lactocaseibacillus (genus) rhamnosus (species)
(previously known as Lactobacillus rhamnosus) are
two of the most popular probiotics. A large body of in
vitro and in vivo data has suggested a positive role for
probiotic strains in improving immunity and providing
protection against infection, especially in vulnerable
groups such as in infants and in the elderly13,14.
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BENEFITS OF SURESTART™ BIFIDOB
HN019™ FOR GUT HEALTH, IMMUNITY
DEVELOPMENT AND PROTECTION
Probiotics are well known for their positive effect
on immunity and for protecting against illness and
prevention of infections. However, the health benefits
of probiotics are strain specific, and the functional
benefits identified for each probiotic strain cannot
be generalised for all other strains. The exclusively
breastfed infant harbours a greater diversity of
gastrointestinal Bifidobacteria, and the appearance
of these bacteria are regarded as a sign of a
healthy gut microbiome15. Therefore much attention
has been focused on the use of specific strains of
Bifidobacterium as probiotics.
Bifidobacterium animalis subspecies lactis is a
naturally occurring bacterial species, first isolated
from fermented milk. The Bifidobacterium animalis
subspecies lactis HN019™ strain, commercially known
as SureStart™ BifidoB HN019™, was first isolated
from yogurt. A proprietary strain developed and
patented by Fonterra, SureStart™ BifidoB HN019™
is a well-characterized and safe probiotic strain with
well documented probiotic effects in people across all
stages of life. Systematic and robust clinical studies
have been conducted to demonstrate its benefits in
the area of gut microbial health, protection against
infection and immune modulation, with no reports of
adverse effects16,17.

gastrointestinal tract which further helps to improve
the overall immune health of an individual18,19. A
study by Irwinda et al. showed supplementation of
SureStart™ BifidoB HN019™ in pregnant women
significantly increased its concentration in the faecal
microbiota of the intervention group compared
to the control group, suggesting that SureStart™
BifidoB HN019™ can survive in the gastrointestinal
tract 20. This is in line with the definition of probiotic
bacteria, that they are live bacteria that survive
in the GI tract. A further study showed that the
colonisation of SureStart™ BifidoB HN019™ was
transient, suggesting that regular consumption of the
strain would be optimal18. This strain is safe and well
tolerated by infants. A cohort study of 160 infants
from birth to at least 6 months of age reported
that SureStart™ BifidoB HN019™ was present in
greater numbers in infants who had been fed with
supplemented infant formula for 3 months17,21,
suggesting that this supplementation approach may
further help to promote the infant’s healthy immune
system.

SUPPORT FOR THE IMMUNE SYSTEM
A healthy intestinal function is important for
the overall health of a human. The human
gastrointestinal tract is home to a variety of
microorganisms, known as the gut microbiota, that
are involved in complex interaction with the immune
system. It is well recognised that diet can help shape
the composition of the gut microbiota by promoting
the growth of certain healthy bacterial groups such
as Bifidobacteria and Lactobacilli. Maintaining a
healthy balance of the bacteria which make up the
microbiota therefore has a positive impact on good
gut health and the immune health of an individual.
SureStart™ BifidoB HN019™ has been shown to
survive the low pH of the stomach and bile acids
of the gastrointestinal tract, making it a suitable
candidate for probiotic use. The daily dietary
consumption of SureStart™ BifidoB HN019™ can
substantially increase its concentration in the lower
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PROTECTION AGAINST
GASTROINTESTINAL TRACT INFECTIONS
Diarrhoea and respiratory infections are the most
common preventable diseases in infants and are
commonly caused by viruses and bacteria22,23.
Of all the age groups, young infants are more
susceptible to gastrointestinal infections due to the
immature or developing immune system. During
an intestinal infection the gut epithelium releases
chemokines and pro-inflammatory molecules
provoking epithelial barrier dysfunction and persistent
diarrhoea24. Preclinical studies suggested that
SureStart™ BifidoB HN019™ could provide a natural
defence mechanism against invasion of pathogenic
bacteria causing gastrointestinal infections19.
It appeared to exert a strong adhesive activity
to human gut epithelial cells and decreases the
adhesion of pathogens. Extensive pre-clinical studies
suggest the anti-pathogenic effect of SureStart™
BifidoB HN019™ to be particularly effective against
Rotavirus and Escherichia coli infections25. SureStart™
BifidoB HN019™ also enhanced the resistance to
Salmonella typhimurium by decreasing inflammation
and bacterial adhesion to the intestine in an animal
model24. More recently, a large community-based
randomised clinical trial of more than 300 children
between the ages of 2 and 5 years showed a reduction
in the incidence of diarrhoea and fever among the
group who consumed SureStart™ BifidoB HN019™
compared to the placebo group26.
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Figure 3: Impact of supplementation time with
SureStart™BifidoB HN019™ on reduction of
childhood illnesses27

PROTECTION AGAINST RESPIRATORY
TRACT INFECTIONS
To demonstrate the protective benefits of SureStart™
BifidoB HN019™ for children’s health, a randomised,
double-blind, placebo-controlled community-based
trial was conducted. The study involved 64 children
between 9 and 15 months of age, who were randomly
assigned to either consume a standard follow-on
formula, or the same follow-on formula supplemented
with the probiotic SureStart™ BifidoB HN019™, or
the follow-on formula with another probiotic over a
period of 3 months27. Results showed that parents
reported the infants who received SureStart™ BifidoB
HN019™ had 50% fewer symptoms of respiratory
tract infections such as colds and flu over the winter.
This finding was reflected in the observation that the
infants who received SureStart™ BifidoB HN019™ also
had reduced antibiotic use compared to the control
infants. Interestingly, the other probiotic was not as
effective, illustrating the point that probiotic benefits
cannot be generalised to all probiotics, and therefore
must be shown for each probiotic strain.
The beneficial effect of SureStart™ BifidoB HN019™
on respiratory tract infections confirms an earlier
study performed with 624 young children between
1-4 years of age. The children received either a
fortified milk, or the same milk supplemented
with SureStart™ BifidoB HN019™ and prebiotic
galacto-oligosaccharides (GOS). The study showed
that consumption of this prebiotic and probiotic
combination significantly reduced the incidence
and prevalence of dysentery23,28. Furthermore, the
study showed a clinically meaningful reduction in the
incidence of pneumonia (24%) and severe respiratory
tract infections (35%) and also reduced the risk of
anaemia23 in the supplemented group compared to
the control group.
Taken together these studies support the substantial
role of SureStart™ BifidoB HN019™ in improving
immunity and providing protection against
gastrointestinal tract and respiratory tract infections.
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Conclusion
It is evident that common infectious
diseases are a major cause of poor health
among young children, which is a concern
for parents. Therefore, identifying
potential strategies to improve immune
function through early life nutrition and
to help reduce the risk of disease in this
age group is a major focus for health.
SureStart™ BifidoB HN019™ has been
shown in scientific studies to support a
healthy gut microflora, thereby enhancing
immunity and helping to protect against
illness and infection, particularly in
infants and young children.
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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.
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