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'INntroduction

The human gut microbiome is a complex
and biologically active ecosystem of trillions
of microbes?! participating in the overall
well-being of an individual. Approximately
70% of the body's immune cells resides in
the gastrointestinal system, and the gut
microbial population existing as a balanced
ecosystem is essential for promoting a
healthy immune system and providing
protection against pathogens and
gastrointestinal (Gl) disorders?.

An optimal immune system relies on adequate
nutrition and the presence of a healthy microbiota (or
microflora). At birth, the gastrointestinal (GI) tract of
a newborn is often considered sterile or germ free and
primarily gets inoculated with maternal microflora
during the birthing process through vaginal or skin
contact. Indeed, mode of birth (vaginal or caesarean
birth) can have a significant impact on the initial state
of the developing microbiome?. Once established

over the first few years of life, the composition of

the microbiota remains relatively stable. However,
multiple factors can still influence the microflora of
an infant, including genetics, health status, diet (e.g.

the type of feeding, use of dietary supplements), the
environment, and use of antibiotics and other drugs
(Figure 1)“. Microbial diversity plays a crucial role in the
maintenance and maturation of an infants' immune
system. Certain bacteria contribute by preventing

the growth of harmful bacteria and protecting
against infection® and that is why these microbes are
commonly referred to as friendly or good bacteria. In
return, the Gl tract provides nutrition and protection
for the microbial community residing in the gut®.

Microbial diversity is now considered a critical
biomarker of a healthy gut and any disruption in gut
homeostasis, such as reduced microbial diversity or
(microbial imbalance), is associated with poor health
outcomes*. Changes in the microbial density has been
shown to increase pathogen susceptibility, and so
increase bacterial infections. Also, several studies have
reported that gut microbial dysbiosis may be involved
in the development of type 1 diabetes and obesity?,
possibly due to their involvement in glucose and insulin
metabolism’. Therefore, early establishment of a
healthy and balanced gut microbiota is an important
step in attaining and maintaining a healthy immune
system. For more details on the development and
enhancement of a healthy immune system refer to the
NZMP SureStart™ White Papers titled "Stimulating
the Body's Defences” and "The Probiotic Effect”.

Window of Opportunity for Microbial Modulation

> Short & Long Term Health Effects
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Figure 1: Factors determining microbiota composition in mother and infant®
(taken from Rodriguez et al 2015).
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BENEFITS OF A HEALTHY
GUT MICROBIOTA

During the early period of life, the gut
microbiota plays a key role in the maturation
of the immune system and its regulation.
For instance, it can help reduce the risk of
infectious diseases (such as Necrotizing
Enterocolitis (NEC), diarrhoeaq, colds and
flus), and can help to provide protection
against immune disorders such as allergy*®?.
The gut microbiota builds a complex barrier
against pathogenic bacteria and can promote
the integrity of the gut barrier by reducing
inflammation, ultimately shaping the
architecture of a healthy immune system?®

The microbial community of the gut is a crucial
component of the human metabolic activities. Gut
microbes play an important role in extracting energy
from food and help regulate the absorption and
metabolism of dietary nutrients!?. They can also
facilitate the digestion of residual food components
particularly fibres and complex carbohydrates,

and thereby produce important nutrients that are
available to the host, including the release of short-
chain fatty acids (SCFAs), branched-chain amino
acids (BCAAs), vitamins and other bioactives3*2,
Furthermore, the metabolites from the gut microflora
can lower the pH in the Gl tract promoting the
absorption of minerals that are critical to the body's
everyday functions®®. Therefore, improving the
diversity and composition of the gut microbiome

is vital for the overall wellbeing of an individual.

This wide-spread recognition of health promoting
gut bacteria has encouraged the modulation of

the microbiota towards more favourable/friendly
microbiota by using diet, probiotics and prebiotics.

Lactocaseibacillus rhamnosus

000

PROBIOTICS: FOOD FOR A HEALTHY GUT

The concept of using diet and nutrition to create or
maintain a healthy Gl tract microbiota for healthy
digestion is not new. The diet plays an important
role in promoting the growth and composition of the
gut microbiota; dietary prebiotics and probiotics are
commonly recommended to support gut health and
enhance immunity14,

According to the World Health Organisation (WHO),
probiotics are defined as live micro-organisms that,
when administered in adequate amounts, confer a
health benefit on the host (FAO/WHO 2001). Most
probiotics belong to bacterial species found naturally
in the gastrointestinal microflora, and are often
referred to as "friendly bacteria" or "good bacteria"*®.
Numerous pre-clinical and clinical studies have
demonstrated the positive effect of certain probiotics
strains on immunity and have reported the efficacy
for protecting against illness and prevention of
infections. The health benefits of probiotics are strain
specific, such that the functional benefits identified
for each probiotic strain cannot be generalized to all
other strains.

The scientific naming of probiotics follows a
conventional naming system of: Genus, species,
sub-species (if required), and strain (Figure 2). Of
the probiotics strains on the market Bifidobacterium
(genus) animalis (species) sbsp. lactis (sub-species)
HNO19™ (strain) and Lactocaseibacillus (genus)
rhamnosus (species) HNOO1™ (strain) are among the
two most popular probiotics studied. The research on
these strains has included a variety of health benefit
outcomes including protecting against diarrhoea®,
reduced length of hospitalisation in children with acute
gastroenteritis'®and prevention of eczema??’.

Health
Benefits to
f— Consumers

HNOO1™

Figure 2: How to choose your Probiotics:
Probiotic benefits are strain specific and not all probiotics are the same
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SURESTART™ LACTOB HNOO1™

Lactocaseibacillus subspecies rhamnosus
HNOO1™ strain , commercially known as
SureStart™ LactoB HNOO1™ , is a gram-
positive bacterium, a naturally occurring
organism with no known pathogenic
activities®®. It is broadly classified as a
member of Lactic Acid Bacteria (LAB), a
group of microbes involved in the production
of lactic acid as the major metabolic end
product of carbohydrate metabolism. The
LAB strains have the potential to survive
gastric passage and can rapidly colonize (at
least transiently) the mammalian intestinal
mucosa imparting several health benefits.

SureStart™ LactoB HNOO1™ was originally isolated
from a cheddar cheese and has been the focus of
research due to its long history of safe use in foods
and its health promoting role'”*’. Over the past

20 years, a systematic and rigorous research
programme has been undertaken in conjunction

with independent research groups to ensure a
comprehensive evaluation of its safety and efficacy.
This research programme included preclinical research
and clinical studies in a range of populations and
across key stages of life with evidence demonstrating
that SureStart™ LactoB HNOO1™ has various immune
and gut health benefits?°-23, Research has also shown
that HNOO1™ may also help to protect against the
development of allergy in at-risk infants and holds the
potential to reduce the risk of gestational diabetes in
pregnant mothers®?,
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BENEFITS OF L. RHAMNOSUS HNOO1™
FOR IMMUNITY DEVELOPMENT AND
PROTECTION AGAINST ALLERGY

AND ECZEMA

In the last few decades, the prevalence of
immune-mediated health conditions such

as allergy and other autoimmune diseases
are on the rise, with Atopic Dermatitis

(AD) or eczema being the most prevalent
manifestation of allergy in infancy?®. The
aetiology of allergy is multifactorial, affecting
up to 2.5% of the general population and up
to 10% of infants in some countries??’. While
the main cause of AD/eczema is not known,
studies suggest that there is a significant
difference between the gut microbial
composition of infants with or without AD,
indicating the key involvement of infant

gut microbiota®.

Emerging evidence on the importance of early

life microbial exposure and its colonization in gut
microflora in reducing the risk of allergy or AD or
eczema’, has led to the sudden popularity of probiotic
usage?’3°, Probiotic interventions are thought to
improve gut health by stabilizing the intestinal

barrier and stimulating the production of interleukin
(IL) IL-10 and Immunoglobulin A (IgA) 831, Several
animal and human studies have highlighted the
benefits of probiotic interventions in improving

gut health!®32, Most of these studies have used
Lactocaseibacilli or Bifidobacteria species that may
promote the production of cytokines, including IL-
10,IL-12, transforming growth factors (TGF)-3, and
interferon (INF)-y and help regulate the immune
system to reduce allergic inflammation??3. A clinical
study by Sistek et al®® reported that in children

with AD aged 1 to 11 years, those who had food
sensitisation benefited from the consumption of two
different probiotics SureStart™ LactoB HNOO1™ and
SureStart™ BifidoB HN0O19™, with a reduction in the
extent and severity of AD. Following this a clinical
study by Wickens et al®?, investigated the functionality
of SureStart™ LactoB HNOO1™ and SureStart™
BifidoB HNO19™ used separately for the prevention of
allergy and eczema during the first 2 years of life. The
study showed that consumption of SureStart™ LactoB
HNOO1™ during the last trimester by the mother

and then in the child until 2 years of age significantly
reduced the prevalence of any eczema by almost

half. The study also showed that SureStart™ LactoB
HNOO1™ was a safe and well-tolerated probiotic

for infants between the age of O to 24 months.
Furthermore, intake of SureStart™ LactoB HNOO1™
boosted the frequency of L. rhamnosus species in the
infants’ feces, indicating the ability of the probiotic
strain to transit the Gl tract and to improve the gut
bacterial community.

The major strength of the study was that the individual
impact of two probiotic strains were investigated and
it was found that only SureStart™ LactoB HNOO1™
had a protective effect against the pathogenesis of
eczema in this at-risk group. This indicates that not all
probiotic strains exhibit the same effects and that only
specific probiotic strains are effective in preventing
the development of allergic disease. Further follow-

up of the children in the studies at 4, 6 and 11 years

of age showed the long term protective benefits of
SureStart™ LactoB HNOO1™3#-3¢ These studies showed
that the benefits of consuming SureStart™ LactoB
HNOO1™ during the first 2 years of life persisted long
after consumption was ceased, with significantly lower
prevalence of eczema observed up until the age of

11 years®*. This study was a significant piece of work

in demonstrating the specific role of L. rhamnosus
HNOO1™ in preventing allergy, eczema and influencing
the immune system that continued for at least 9-10
years after the intervention was stopped, suggesting
the beneficial impact of early life dietary intervention
in providing long term protection against allergic
disease phenotypes.
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BENEFITS OF L. RHAMNOSUS HNOO1™
FOR GESTATIONAL DIABETES

Gestational Diabetes Mellitus (GDM) is a
pregnancy-induced metabolic condition
characterized by abnormal glucose
tolerance during the first or second
trimester of pregnancy. It is the most
common health concern among pregnant
women affecting up to 15% of pregnant
women globally*”. Women with GDM are
at increased risk of being affected by other
pregnancy complications such as pre-
eclampsia, premature membrane rupture,
and caesarean section, while in the long
term, it increases the risk of developing
Type 2 Diabetes (T2D) post-delivery?8=°,
Furthermore, offspring of GDM-affected
mothers are at higher risk of developing
metabolic complications and are more
predisposed to obesity and T2D in later
life than babies born from healthy
mothers*®4!, leading to a cycle of disease
across generations.

Lifestyle interventions, including diet and physical
exercise, are the most simple and cost-effective

way of treating or preventing GDM*2. However,
another emerging potential interventions is the use
of probiotics, possibly due to its positive impact on
glucose metabolism and reducing insulin resistance,
specifically from consuming products containing
Lactocaseibacillus or Bifidobacterium*344, A large
study of 265 Finnish women showed that a probiotic
supplement (L. rhamnosus and B. lactis) during the
perinatal period reduced the prevalence of GDM?*4,

A study by Karamali et al.** demonstrated that
supplementation with probiotics (L. acidophilus, L.
casei and B. bifidum), is an effective strategy for
improving the glycaemic control, triglycerides and
VLDL cholesterol concentrations in women diagnosed
with GDM. A more recent study by Wickens et al
(2018)3* showed that supplementing pregnant
mothers with SureStart™ LactoB HNOO1™ could
reduce the prevalence of GDM by 68% particularly
among older women (aged = 35 years) and in those
with a history of GDM. It is believed that SureStart™
LactoB HNOO1™ alters the composition of the gut
microbiota, thereby improving insulin sensitivity and
inflammation in the host, reducing the susceptibility
towards GDM. To our knowledge this is the first
study that reports the positive role of probiotics in
preventing GDM with unbiased selection criteria and
still found results favouring reduced prevalence of
GDM. Furthermore, this study showed that consuming
SureStart™ LactoB HNOO1™, a well characterised,
patented probiotic strain, had no adverse effects

on participating mothers, birth outcome or on their
babies, indicating it is a safe intervention to take from
early pregnancy.

»
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BENEFITS OF L. RHAMNOSUS HNOO1™
FOR MENTAL WELLNESS

Depression is a serious medical condition
characterised by the feeling of sadness or
depressed mood and in some cases loss of
interest in activities you once enjoyed. There
are several biological and environmental
factors that play important roles in the
aetiology of depression. For females, the
period during pregnancy and after birth
(postpartum) can have an additional
impact on the risk of developing
depressive symptoms*>4¢,

Postnatal depression (PND) affects nearly 10-15%

of women, impairing their ability to care for and

bond with their child(ren). Over the last 2 decades,

a growing number of reports have demonstrated

a well-established relationship between depressed
mothers and adverse child outcomes*’-4°. Despite

the increasing prevalence of prenatal and postnatal
depression, mothers are reluctant to take
antidepressant medication and are more interested in
pursuing alternative or non-pharmacologic depression
treatments. This highlights the need for a safe and
effective way of preventing depression and anxiety®°.

There has been a growing interest in the role of the
microbiome on brain health and stress related mental
illness disorders, via a bidirectional pathway between
the peripheral and Central Nervous System (CNS)
called the gut-brain-axis®. Gut microbial dysbiosis

or reduction in microbial colonization is known to
trigger chronic low-grade intestinal inflammation,
resulting in several detrimental health outcomes
including depression and anxiety®?. Because diet plays
an instrumental role in modifying the gut ecosystem,
altering the diet (including consuming prebiotics and
probiotics) is recommended as the most natural way
of influencing mental health and brain functioning®:.

It is becoming increasingly clear that consumption
of traditional diets and functional foods can be used
to modulate the microbiome-and Gut-brain axis, to
improve mental health and reduce the likelihood of
depression®t. In 2005, probiotics were first suggested
as adjuvant therapy for depression and later on the
term 'psychobiotic’ was coined by Prof. Ted Dinan
(Clinical psychiatrist) to describe bacteria which
specifically improve mental health and mood®®%¢.
Several animal studies have demonstrated improved
stress-related behaviours (such as anxiety- or
depression-like symptoms) when administered

probiotic supplements. It appears that a number

of mechanisms may be involved that may assist

the (CNS), such as signalling via the Hypothalamic
Pituitary Adrenal axis (HPA axis), the vagus nerve, or
and the enteric neurons®.

Systemic
Communication
HPA Axis
Neurotransmitters
Bacterial metabolites
Cyokines

Neural
Communication
Vagal sympathetic

Figure 3: Bidirectional communication between
microbiome and the brain - the "Gut-brain axis"®
(Taken from Mayer 2014)

Although many human studies have shown the
positive role of probiotics in supporting gut health
and immunity, only certain probiotic species have
shown beneficial effects related to mental health®. A
recent study by Slykerman et al*” demonstrated the
positive impact of probiotics supplementation with
SureStart™ LactoB HNOO1™ in postpartum healthy
women, when compared to a placebo group. They
showed that mothers who consumed SureStart™
LactoB HNOO1™ had fewer symptoms of depression
and postnatal anxiety. This is the first time that
symptoms of mental health in women post-partum
were evaluated as a part of a nutrition clinical study.
This study provides scientific evidence that probiotic
supplementation with SureStart™ LactoB HNOO1™
may help to lower the risk of postnatal depression and
anxiety when consumed from early pregnancy up to 6
months following childbirth.
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SummMary

While there are a large number of potential
probiotics available in the market offering

a range of health benefits, it is clear that
each strain has its own set of benefits, which
requires clinical research to prove its ability to
positively influence health. The link between
probiotics and maternal and infant health
will continue to be explored as a natural way
of enhancing immunity and improving overall
health including mental well-being of both
mother and her baby.

&

N L

REFERENCES

1. Zhuang L, Chen H, Zhang S, Zhuang J, Li Q, Feng Z. Intestinal microbiota
in early life and its implications on childhood health. Vol. 17, Genomics,
Proteomics and Bioinformatics. Beijing Genomics Institute; 2019. p. 13-25.

2. Belkaid Y, Hand TW. Role of the microbiota in immunity and
inflasmmation. Vol. 157, Cell. Cell Press; 2014. p. 121-41.

3. Tamburini S, Shen N, Wu HC, Clemente JC. The microbiome in early
life: Implications for health outcomes. Vol. 22, Nature Medicine. Nature
Publishing Group; 2016. p. 713-22.

4. McBurney MI, Davis C, Fraser CM, Schneeman BO, Huttenhower C,
Verbeke K, et al. Establishing what constitutes a healthy human gut
microbiome: State of the science, regulatory considerations, and future
directions. Vol. 149, Journal of Nutrition. Oxford University Press; 2019. p.
1882-95.

5. Laforest-Lapointe |, Arrieta M-C. Patterns of Early-Life Gut Microbial
Colonization during Human Immune Development: An Ecological
Perspective. Front Immunol. 2017 Jul 10;8:788.

6. Rodriguez JM, Murphy K, Stanton C, Ross RP, Kober Ol, Juge N, et al. The
composition of the gut microbiota throughout life, with an emphasis on
early life. Microb Ecol Heal Dis. 2015 Feb 2;26(0).

7. Gurung M, Li Z, You H, Rodrigues R, Jump DB, Morgun A, et al. Role of
gut microbiota in type 2 diabetes pathophysiology. EBioMedicine. 2020 Jan
1,51,

8. Houghteling PD, Walker WA. Why is initial bacterial colonization of the
intestine important to infants’ and children's health? Vol. 60, Journal of
Pediatric Gastroenterology and Nutrition. Lippincott Williams and Wilkins;
2015. p. 294-307.

9. Wickens K, Black PN, Stanley T V., Mitchell E, Fitzharris P, Tannock GW,
et al. A differential effect of 2 probiotics in the prevention of eczema and
atopy: A double-blind, randomized, placebo-controlled trial. J Allergy Clin
Immunol. 2008 Oct;122(4):788-%4.

10. lacob S, lacob DG. Infectious Threats, the Intestinal Barrier, and Its
Trojan Horse: Dysbiosis. Front Microbiol. 2019 Aug 7;0:1676.

11. Parracho H, McCartney A, Gibson G. Probiotics and prebiotics in infant
nutrition. Proc Nutr Soc. 2007 Aug;66(3):405-11.

12. Das P, Babaei P, Nielsen J. Metagenomic analysis of microbe-mediated
vitamin metabolism in the human gut microbiome. BMC Genomics. 2019
Mar 12;20(1):208.

13. Hillman ET, Lu H, Yoo T, Nakatsu CH. Microbial ecology along the
gastrointestinal tract. Vol. 32, Microbes and Environments. Japanese
Society of Microbial Ecology; 2017. p. 300-13.

14. LazarV, Ditu L-M, Pircalabioru GG, Picu A, Petcu L, Cucu N, et al. Gut
Microbiota, Host Organism, and Diet Trialogue in Diabetes and Obesity.
Front Nutr. 2019 Mar 13;6:21.

15. Food and Agricultural Organization of the United Nations & World
Health Organization. Probiotics in food: Health and nutrition properties
and guidelines for evaluation. Rome; 2006.

16. Tran Thi Hong C, Nguyen Ngoc Minh C, Nhat Thanh Hoang L, Hao
Chung T, Phat Voong V, Nguyen Thi Nguyen T, et al. A double-blind,
randomized, placebo-controlled trial of lactobacillus acidophilus for the
treatment of acute watery diarrhea in vietnamese children. Pediatr Infect
Dis J. 2018 Jan 1;37(1):35-42.

17. Dekker JW, Wickens K, Black PN, Stanley T V., Mitchell EA, Fitzharris P,
et al. Safety aspects of probiotic bacterial strains Lactobacillus rhamnosus
HNOO1 and Bifidobacterium animalis subsp. lactis HNO19 in human infants
aged 0-2 years. Int Dairy J. 2009 Mar 1;19(3):149-54.

18. Dekker J, Collett M, Prasad J, Gopal P. Functionality of Probiotics —
Potential for Product Development. In: Nutrigenomics - Opportunities in
Asia. KARGER; 2007. p. 196-208.

19. Gopal, P., Dekker J, Prasad J, Pillidge C. Development and
commercialisation of Fonterra's probiotic strains - ProQuest. Aust J Dairy
Technol. 2005;60(2):173-82.

20. Gill H, Rutherfurd K, Prasad J, Gopal P. Enhancement of natural and
acquired immunity by Lactobacillus rhamnosus (HNOO1), Lactobacillus
acidophilus (HNO17) and Bifidobacterium lactis (HNO19). Br J Nutr.
2000;83(2):167-76.

21. GillH, Shu Q, Lin H, Rutherfurd K, Cross M. Protection against
translocating Salmonella typhimurium infection in mice by feeding the
immuno-enhancing probiotic Lactobacillus rhamnosus strain HNOO1. Med
Microbiol Immunol. 2001;190(3):97-104%.

22. SheihY, Chiang B, Wang L, Liao C, Gill H. Systemic immunity-
enhancing effects in healthy subjects following dietary consumption of
the lactic acid bacterium Lactobacillus rhamnosus HNOOL. J Am Coll Nutr.
2001;20(2 Supph):149-56.

23. Tannock G, Munro K, Harmsen H, Welling G, Smart J, Gopal P. Analysis
of the fecal microflora of human subjects consuming a probiotic product
containing Lactobacillus rhamnosus DR20. Appl Environ Microbiol. 2000
Jun;66(6):2578-88.

24. Wickens KL, Barthow CA, Murphy R, Abels PR, Maude RM, Stone

PR, et al. Early pregnancy probiotic supplementation with Lactobacillus
rhamnosus HNOO1 may reduce the prevalence of gestational diabetes
mellitus: A randomised controlled trial. Br J Nutr. 2017 Mar 28;117(6):804—
13.

25. Nutten S. Atopic Dermatitis: Global Epidemiology and Risk Factors.
Ann Nutr Metab. 2015 May 6;66(Suppl. 1):8-16.

26. Fiocchi A, Brozek J, Schinemann H, Bahna SL, Von Berg A, Beyer K, et
al. World allergy organization (WAO) diagnosis and rationale for action
against cow's milk allergy (DRACMA) guidelines. Vol. 3, World Allergy
Organization Journal. BioMed Central Ltd.; 2010. p. 57-161.

27. Fiocchi A. Food Allergy | World Allergy Organization [Internet]. World
Allergy Organization . 2017 [cited 2020 Apr 6]. Available from: https://
www.worldallergy.org/education-and-programs/education/allergic-
disease-resource-center/professionals/food-allergy

@nzmp””

surestart’ | s




28. Bjorkstén B, Naaber P, Sepp E, Mikelsaar M. The intestinal microflora
in allergic Estonian and Swedish 2-year-old children. Clin Exp Allergy.
1999;29(3):342-6.

29. Lopez-Santamarina A, Gonzalez EG, Lamas A, Mondragon A del C,
Regal P, Miranda JM. Probiotics as a Possible Strategy for the Prevention
and Treatment of Allergies. A Narrative Review. Foods. 2021 Apr 1;10(4).

30. Jiang W, Ni B, Liu Z, Liu X, Xie W, Wu |, et al. The Role of Probiotics

in the Prevention and Treatment of Atopic Dermatitis in Children: An
Updated Systematic Review and Meta-Analysis of Randomized Controlled
Trials. Paediatr Drugs. 2020 Oct 1;22(5):535-49.

31. Lian P, Braber S, Garssen J, Wichers HJ, Folkerts G, Fink-Gremmels J,
et al. Beyond Heat Stress: Intestinal Integrity Disruption and Mechanism-
Based Intervention Strategies. Nutrients. 2020 Mar 1;12(3).

32. Prescott SL, Wickens K, Westcott L, Jung W, Currie H, Black PN, et al.
Supplementation with Lactobacillus rhamnosus or Bifidobacterium lactis
probiotics in pregnancy increases cord blood interferon-y and breast milk
transforming growth factor-p and immunoglobin A detection. Clin Exp
Allergy. 2008 Oct 1;38(10):1606-14.

33. Sistek D, Kelly R, Wickens K, Stanley T, Fitzharris P, Crane J. Is the
effect of probiotics on atopic dermatitis confined to food sensitized
children? Clin Exp Allergy. 2006 May 1;36(5):629-33.

34. Wickens K, Barthow C, Mitchell EA, Kang J, van Zyl N, Purdie G, et al.
Effects of Lactobacillus rhamnosus HNOO1 in early life on the cumulative
prevalence of allergic disease to 11 years. Pediatr Allergy Immunol. 2018
Dec;29(8):808-14.

35. Wickens K, Stanley T V., Mitchell EA, Barthow C, Fitzharris P, Purdie G,
et al. Early supplementation with Lactobacillus rhamnosus HNOO1 reduces
eczema prevalence to 6 years: Does it also reduce atopic sensitization? Clin
Exp Allergy. 2013;43(9):1048-57.

36. Wickens K, Black P, Stanley T V., Mitchell E, Barthow C, Fitzharris

P, et al. A protective effect of Lactobacillus rhamnosus HNOO1 against
eczema in the first 2 years of life persists to age 4 years. Clin Exp Allergy.
2012;42(7):1071-9.

37. LiG, Wei T, Ni W, Zhang A, Zhang J, Xing Y, et al. Incidence and Risk
Factors of Gestational Diabetes Mellitus: A Prospective Cohort Study in
Qingdao, China. Front Endocrinol (Lausanne). 2020 Sep 11;0:636.

38. Xiong X, Saunders L d., Wang F ., Demianczuk N n. Gestational
diabetes mellitus: prevalence, risk factors, maternal and infant outcomes.
Int J Gynecol Obstet. 2001 Dec;75(3):221-8.

39. Vohr BR, McGarvey ST. Growth Patterns of Large-for-Gestational-
Age and Appropriate-for-Gestational-Age Infants of Gestational
Diabetic Mothers and Control Mothers at Age 1 Year. Diabetes Care. 1997
Jul;20(7):1066-72.

40. Heida KY, Franx A, Rijn BB van, Eijkemnans MJC, Boer JMA, Verschuren
MWM, et al. Earlier Age of Onset of Chronic Hypertension and Type

2 Diabetes Mellitus After a Hypertensive Disorder of Pregnancy or
Gestational Diabetes MellitusNovelty and Significance. Hypertension.
2015 Dec;66(6):1116-22.

41. Dabelea D. The Predisposition to Obesity and Diabetes in Offspring of
Diabetic Mothers. Diabetes Care. 2007 Jul;30(Supplement 2):S169-74.

42. Popova PV, Pustozerov EA, Tkachuk AS, Grineva EN. Improving
nutrition for the prevention of gestational diabetes: Current status and
perspectives. http://www.wjgnet.com/. 2021 Sep 15;12(9):1494-506.

43, Karamali M, Dadkhah F, Sadrkhanlou M, Jamilian M, Ahmadi S,
Tajabadi-Ebrahimi M, et al. Effects of probiotic supplementation on
glycaemic control and lipid profiles in gestational diabetes: A randomized,
double-blind, placebo-controlled trial. Diabetes Metab. 2016 Sep
1;42(4):234-41.

44, Kalliomaki M, Salminen S, Arvilommi H, Kero P, Koskinen P, Isolauri E.
Probiotics in primary prevention of atopic disease: a randomised placebo-
controlled trial. Lancet (London, England). 2001 Apr 7;357(9262):1076-9.

45. Davis EP, Glynn LM, Schetter CD, Hobel C, Chicz-Demet A, Sandman
CA. Prenatal exposure to maternal depression and cortisol influences
infant temperament. J Am Acad Child Adolesc Psychiatry. 2007;46(6):737-
46.

46. Diego MA, Field T, Hernandez-Reif M, Cullen C, Schanberg S, Kuhn
C. Prepartum, postpartum, and chronic depression effects on newborns.
Psychiatry. 2004;67(1):63-80.

47. Kinsella MT, Monk C. Impact of maternal stress, depression and
anxiety on fetal neurobehavioral development. Clin Obstet Gynecol.
2009;52(3):425-40.

48. SS A, KJ T. Does maternal postpartum depression affect children's
developmental outcomes? J Obstet Gynaecol Res. 2019 Sep 1;45(9):1809-
20.

49. AliNS, Mahmud S, Khan A, Ali BS. Impact of postpartum anxiety
and depression on child's mental development from two peri-urban
communities of Karachi, Pakistan: a quasi-experimental study. BMC
Psychiatry. 2013 Oct 22;13:274.

50. Battle C ., Salisbury A ., Schofield C a., Ortiz-hernandez S. Perinatal
Antidepressant Use: Understanding Women's Preferences and Concerns. J
Psychiatr Pract. 2013;19(6):443.

51. Carabotti M, Scirocco A, Maselli MA, Severi C. The gut-brain
axis: interactions between enteric microbiota, central and enteric
nervous systems. Ann Gastroenterol Q Publ Hell Soc Gastroenterol.
2015;28(2):203.

52. Safadi JM, Quinton AMG, Lennox BR, Burnet PWJ, Minichino A. Gut
dysbiosis in severe mental iliness and chronic fatigue: a novel trans-
diagnostic construct? A systematic review and meta-analysis. Mol
Psychiatry 2021. 2021 Feb 8;1-13.

53. Huang Q, Liu H, Suzuki K, Ma S, Liu C. Linking What We Eat to
Our Mood: A Review of Diet, Dietary Antioxidants, and Depression.
Antioxidants. 2019 Sep 1;8(9).

54. Selhub EM, Logan AC, Bested AC. Fermented foods, microbiota, and
mental health: ancient practice meets nutritional psychiatry. J Physiol
Anthropol. 2014 Jan 15;33(1):2.

55. Dinan T, Cryan J. The impact of gut microbiota on brain and behaviour:
implications for psychiatry. Curr Opin Clin Nutr Metab Care. 2015 Oct
9;18(6):552-8.

56. O'Mahony SM, Clarke G, Borre YE, Dinan TG, Cryan JF. Serotonin,
tryptophan metabolism and the brain-gut-microbiome axis. Vol. 277,
Behavioural Brain Research. Elsevier; 2015. p. 32-48.

57. Dawson SL, Dash SR, Jacka FN. The Importance of Diet and Gut
Health to the Treatment and Prevention of Mental Disorders. Int Rev
Neurobiol. 2016 Jan 1;131:325-46.

58. Mayer EA, Knight R, Mazmanian SK, Cryan JF, Tillisch K. Gut Microbes
and the Brain: Paradigm Shift in Neuroscience. J Neurosci. 2014 Nov
12;34(46):15490.

59. Slykerman RF, Hood F, Wickens K, Thompson JMD, Barthow C,
Murphy R, et al. Effect of Lactobacillus rhamnosus HNOO1 in Pregnancy on
Postpartum Symptoms of Depression and Anxiety: A Randomised Double-
blind Placebo-controlled Trial. EBioMedicine. 2017 Oct 1;24:159-65.

Fonterra Co-operative Group
109 Fanshawe Street
Auckland 1010, New Zealand
+64 9 374 9000

CONTACT US

Disclaimer: Fonterra supports the aim and intent of WHO Code for the Marketing of
Breast Milk Substitutes. The WHO states that breast milk is the ideal source of nutrition
for infants and that breast milk substitutes are safe & nutritious alternatives to breast
milk for infants whose mothers cannot or choose not to breastfeed. 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 HNOO1 and BIFIDOB HNO19 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

nzmp" -
surestart

© Fonterra Co-Operative Group Limited 2021





