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What are these birthing practices 

that influence a newborn at birth?

Mother’s diet ante natally

Mode of Birth

Skin to Skin Care

Breastfeeding

Delayed cord clamping

Delay bathing the baby



What are microbiomes?.....

 Microbiome, are different colonies of bacteria 

throughout our body.

Each and every one of us has a miraculous 

microbiome that works to, among many other 

things:

 support our immune function, 

 assist with digestion and nutrient absorption, 

 boost our cognitive function, and 

 even regulate our moods.



During pregnancy, it has been discovered, 

some of the mum’s bacteria get to the 

placenta. 

Mom’s bacteria starts training the baby’s 

immune system. 



Mothers diet affects the infants Microbiome



The vast majority of bacteria in our 

microbiome live in our gut, where 80% of 

our immune system resides. 

In a properly balanced microbiome, the 

good bacteria will crowd out the bad 

bacteria and help to regulate the 

immune system so that it doesn’t 

overreact or underreact to stimuli. 



Because babies are born without a mature 

immune system, they depend on the proper 

colonization of microbes for optimum immune 

function.

For the first 4-6 months of life, babies have 

spaces between their intestinal cells that give 

direct access to the bloodstream. Good 

bacteria stabilize the intestinal barrier and help 

to fill in the gaps, so undesirable molecules are 

less likely to slip through.



Babies aren’t born with mature 

microbial colonies, though—they are 

just beginning to establish this wondrous 

world of bacteria. 

The good news is that, developed 

correctly, their microbiome lays the 

foundation for a lifetime of optimal and 

vibrant health.



Immunity of  an infant is  

1 – 4 %  of  that  of  an  adult

The majority of infections in babies 
start at  mucosal membranes such as 
the gut



 Microbiome development follows several general stages:

 Prenatal 

 Scientists used to think the microbiome was sterile until birth, but new 
research shows that babies are exposed to their mom’s bacteria in the 
placenta, which harbors a variety of microbes (some of which originate in 
the mouth, which is why prenatal oral health is so important!)

 During Birth 

 As soon as mom’s water breaks (goodbye bacterial barrier!) and the baby 
begins to descend through the birth canal, they begin to pick up vaginal 
bacteria—these become baby’s first mass colonizers that set the stage for 
proper growth and development. 

 However, the mode of delivery makes a drastic difference in the types of 
bacteria that begin to settle into baby’s gut. Babies delivered via Cesarean
section tend to have different, less beneficial bacterial colonies, which may 
be why C-section births are linked with various long-term health challenges



 Microbiome development follows several general stages:

 Postnatal 

 After birth is when the baby’s microbiome colonization really continues to 
ramp up. Right away (within minutes, hopefully), skin-to-skin contact will 
transfer valuable skin microbes directly to the baby, where they can get to 
work protecting the baby’s largest organ. Indeed, skin microbes display 
antimicrobial properties that can ward off inhospitable bacteria

 Breast milk—full of friendly bacteria that makes its way into the baby’s body 
for optimal microbe inoculation—seeding the baby’s microbiome. Full of 
nutrients, growth factors, and vitamins, breast milk is the perfect food for a 
baby and the baby’s microbes.

 0 to 6 months 

 Breastfeeding exclusively until six months of age creates the perfect 
environment for proliferation of the good bacteria that work hard to 
develop the baby’s immune system to keep them healthy. HMO’s (milk 
sugars) in breast milk selectively feed the beneficial microbes so they can 
thrive and grow.





Types of immunity in the newborn infant
Innate immunity

(non-adaptive)

(non-specific)

Acquired immunity

(adaptive)

(specific)

Availability Rapid Takes weeks to 

develope

Memory No Yes

Components i) Skin

ii) Intestinal mucosa

iii) Gastric acid

iv) Breast milk:                     

•Lactoferrin

•Oligosaccharides

•Lysozyme

v) Normal gut flora

Lymphocytes

Macrophages



Sources of immunity in newborns

a) Maternal entero-mammary link

b) Infant gut colonisation with maternal 
gut bacteria

c) Anti-infective properties of colostrum 
and human milk



Maternal entero-mammary link

Breast milk is the extra-uterine link 

between mother and infant 

There is good evidence that babies 

exclusively breastfed do have a 

different microbiota composition vs 

formula fed babies





Antenatal preparation of  immunity: 

Entero-mammaric link (gut and breasts)

Activated lymphocytes 

transferred to regional 

lymph nodes

Blood stream

Breasts, salivary glands etc.

Bacteria activate

lymphocytes in Peyer’s 

patches by attaching 

to the M cells 

Lymphocytes, IgA secreted in breast milk 

directed against maternal gut bacteria



Maternal entero-mammary circulation allows the maternal 

mucosal immune system to protect the intestine of the infant 

via human milk   
Kleinman RE and Walker WA 1979 Digest Dis Sci 24:876–882,

Newburg et al. Pediatric Res 2007;61:2-8

Intestinal 

mucosa

Mammary 

mucosa

Intestinal 

mucosa



Infant gut colonisation with maternal gut 
bacteria



A major  factor  behind  the  

expansion of  the  immune 

system of the newborn is the 

exposure to normal  maternal 

intestinal flora



Immunity at birth

Specific Immunity: Production of IgG/IgM

Occurs over weeks

Innate Immune system:

maternal enteric flora

Expansion of immune system

Exposure to mother's intestinal  bacteria

(delivered next to  the mother's  perineum &  anus)

Delivery of baby

(IgG  from mother)



Misplaced  hygienic measures to 

prevent exposure of the newborn to 

the mother’s faeces at delivery as well 

as the family’s normal bacterial flora 

have resulted in that neonates have to 

trace their  intestinal flora from the 

mother’s skin, hospital staff etc*
*Hanson et al. Pediatrics International 2002;44:347







Immunity expansion: vaginal  versus  

Caesarean  section

exposure: enteric bacteria on perineum

exposure: vaginal flora

vaginal delivery

Administration of antibiotics

exposure: hospital staff

exposure: mother's skin

Delivery by Caesarean section

Immunity expansion: Type of delivery



Infant colonisation with maternal 

bacteria

Birth :  contact of infant with maternal 

perineum

Kangaroo Mother Care: skin-to skin 

contact









Anti-infective properties of 

colostrum and human milk

Oligosaccharides

Lactoferrin

Lysozyme

IgA
IgG

Lymphocytes and macrophages



Macromolecule absorption

Colostrum stimulates absorption of IgG, 

lactalbumin, oligosaccharides, etc

through the gut

Non-colostrum feeds such as formula milk 

significantly reduce intestinal protein 

absorptive capacity 

Sangild P. Exp Biol Med 2006;231:1695



Colostrum stimulates absorption of IgG, 

lactalbumin, oligosaccharides, lymphocytes 

etc through the infant’s gut

Bowel mucosa 

coated with 

IgA

Lymphocytes

IgA, IgG

Lactoferrin

Oligosaccharides

Maternal Memory lymphocytes  

stored in infant’s lymphnodes



Breast-feeding stimulates the infant’s 

immune system resulting in:

 Vaccines give after breast-feeding shows better 
response compared to formula-fed infants

 Infants become immune tolerant: less rejection 
of transplanted maternal tissue (kidney etc.)

 Enhanced response to tetanus vaccine if mother 
was immunised against tetanus



Bacterial and viral binding to bowel mucosa 
cells: the protective effect of oligosaccharides

The zipper effect



Protection of infant gut by human milk 

glycans (lactoferrin, oligosaccharides, etc.)

Newburg et al. Pediatric Res 2007;61:2-
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Formaldehyde-fixed sections from the distal intestine of 

clinically healthy piglets  fed colostrum (A–C)

A milk-derived film was detected along the 

dense villous surface (A)

Only a few microcolonies of bacteria were 

attached to tissues from colostrum-fed  piglets (red 

arrows)

Clostridium perfringens (green arrows) were present in 

the lumen or along the villous surface in 2 out of 10 

tested colostrum pigs (C)

Gastroenterology 2006;130:1776–1792



Formaldehyde-fixed sections from the distal intestine of 

clinically healthy piglets  fed formula milk (D–F)

All formula fed piglets diagnosed with 

NEC showed intense bacterial overgrowth (red 

arrows)

Bacteria were present around a markedly atrophic 

mucosa

Bacteria were also present deep into a severely 

necrotic mucosa (E) red arrows

In some piglets with NEC, colonisation was 

dominated by Clostridium perfringens (F; green 

arrows)

Gastroenterology 2006;130:1776–1792



COLOSTRUM CHASERS



Warming, 

feeding and

protection 

behaviors are

intricately, inseparably

linked to the right place.
(Alberts 1994)



Vagal Nerve Stimulation

Stimulation back of palate Skin-to-skin care

Skin-to-skin contact & suckling causes vagal stimulation



How does skin to skin work?

Regulates digestive tract 
Promotes growth  

Promotes neurodevelopment

 stress

Autonomic Nervous System

Parasympathetic  Nervous System (Vagal Nerve)

Hypothesis: Vagal Nerve Stimulation



MOTHER

is the KEY for
NEURODEVELOPMENT



SEES

Mum’s eyes

Hand TOUCH

Mum’s skin
Skin-to-skin

CONTACT

SENSATIONS THAT WIRE BRAIN

Back FEELS

Mum’s arm

holding

TASTES 

Mum’s milk

Ear HEARS 

Mum’s voice

SMELLS 

Mum’s milk

WARMED on 

Mum’s front 

MOVES  

with Mum



DELAYED versus early umbilical cord 

clamping 

Umbilical cord blood is a baby’s life blood until 

birth and during transition phase. 

It contains many wonderfully precious cells, 

like stem cells, red blood cells and white blood 

cells (including cancer-fighting T-cells) to help 

fight disease and infection. 

It therefore makes sense that delayed cord 

clamping is a great option for newly born 

babies. 



At the moment of  birth, 30 to 50% 
of  the baby’s blood volume is in the 
placenta, and immediate clamping 

deprives the baby of  that blood. 

Adults are in perilous danger of  hypovolemic 

shock and receive blood transfusions at 15 to 30% 

blood loss.











Erasmus Darwin 1801

 “Another thing very injurious to the 

child, is the tying and cutting of  the 

navel string too soon; which should 

always be left till the child has not 

only repeatedly breathed but till all 

pulsation in the cord ceases. As 

otherwise the child is much weaker 

than it ought to be, a portion of  the 

blood being left in the placenta, which 

ought to have been in the child.”

 Erasmus Darwin, Zoonomia, 1801. [3]







DELAYED CORD CLAMPING 

1-3 min after birth or until pulsations have stopped

 Reduces infection

 Children whose cords were cut more than three minutes after 

birth had slightly higher social skills and fine motor skills than 

those whose cords were cut within 10 seconds. 

 Baby still gets oxygen via the placenta

 Reduces Paediatric anemia first 5 years of life

 Babies grow better

 Cardiac size is larger if we wait for the first breath

 Baby gets stem cells





To Bath or Not to?

Vernix does more than act as a protective barrier 

from liquids while in the uterus.  

 It acts as an antioxidant, 

 skin cleanser, 

moisturizer, 

 temperature regulator, and 

a natural, safe antimicrobial for the new baby post 

delivery. 



Vernix is…..
First line of defense in early human life. ”…these 

innate effectors may work synergistically to provide 

a first line of defense against infection, as well as to 

promote interactions between the innate and 

adaptive immunity in newborn infants.”

Vernix caseosa as a multi-component defence 

system… “Antimicrobial activity of crude 

protein/peptide extracts of vernix against B. 

megaterium, E. coli, GBS, and C. albicans.”







THANK YOU


