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Objectives

• Contributed to the  continuing medical education

• Increase scientific awareness of children nutrition 

challenge toward specific problem  

• Participant aware that C-Section children are 

facing challenge in growth & development and 

require right support  



Caesarean section delivery
• CS is one of the most frequent hospital surgical 

interventions both in developed and developing 
countries. 

• The World Health Organization (WHO) considers a 
rate of 10–15% of total deliveries as optimal for 
caesarean sections.

• The decision to undergo a CS to complete a 
gestation involves important sanitary and ethical 
factors due to the consequences that can affect the 
mother and the neonate in the short-, medium- and 
long-term.



Remembered…

The NB has changed at delivery time :

• Blood circuit

• Respiratory system

• Environment

• Colonization microbial



Neonatal microbial colonization
• Mammal commensal microbes colonize most of their 

host’s surfaces including the skin and the mucosa. 

• Neonatal microbial colonization depends on several 

factors that include, among others, the delivery 

mode, the environment, feeding, weaning timing, and

antibiotic use . 

• The exposure of the newborn to microbial antigens 

facilitates the development and maturation of the 

immune system.



• In fact, the ontogenesis of the immune 

system begins as early as three weeks after 

conception and this process continues after 

birth and into childhood 

• The mother’s microbiotas (vaginal, perineal, 

and intestinal) are among the initial factors 

shaping newborn colonization. 

Neonatal microbial colonization



The Immune system

The immune system protects your child's body 

from outside invaders, such as bacteria, 

viruses, fungi, and toxins (chemicals produced 

by microbes). It is made up of different organs, 

cells, and proteins that work together.



There are two main parts of the immune 
system:

• The innate immune system, which you are 
born with.

• The adaptive immune system, which you 
develop when your body is exposed to 
microbes or chemicals released by 
microbes.

These two immune systems work together

The Immune system



Components of the immune system

Innate immune system Adaptive immune system

Response is non-specific
Pathogen and antigen specific 

response

Exposure leads to immediate 

maximal response

Lag time between exposure and 

maximal response

Cell-

mediated and humoral components

Cell-

mediated and humoral components

No immunological memory
Exposure leads to immunological 

memory

Found in nearly all forms of life Found only in jawed vertebrates

https://en.wikipedia.org/wiki/Immune_system#Innate_immune_system
https://en.wikipedia.org/wiki/Immune_system#Adaptive_immune_system
https://en.wikipedia.org/wiki/Antigen
https://en.wikipedia.org/wiki/Cell-mediated_immunity
https://en.wikipedia.org/wiki/Humoral_immune_response
https://en.wikipedia.org/wiki/Cell-mediated_immunity
https://en.wikipedia.org/wiki/Humoral_immune_response
https://en.wikipedia.org/wiki/Gnathostomata


Different organs…

• Adenoids. Two glands located at the back of the nasal 
passage.

• Bone marrow. The soft, spongy tissue found in bone cavities.
• Lymph nodes. Small organs shaped like beans, which are 

located throughout the body and connect via the lymphatic 
vessels.

• Lymphatic vessels. A network of channels throughout the 
body that carries lymphocytes to the lymphoid organs and 
bloodstream.

• Peyer's patches. Lymphoid tissue in the small intestine.
• Spleen. A fist-sized organ located in the abdominal cavity.
• Thymus. Two lobes that join in front of the trachea behind 

the breastbone.
• Tonsils. Two oval masses in the back of the throat.



Antibodies



Immunity





Gut microbiome

• Trillions of these microbes exist mainly inside your intestines 

and on your skin.

• Most of the microbes in your intestines are found in a “pocket” of 

your large intestine called the cecum, and they are referred to as 

the gut microbiome.

• In fact, there are more bacterial cells in your body than human 

cells. There are roughly 40 trillion bacterial cells in your body 

and only 30 trillion human cells. That means you are more 

bacteria than human

• What’s more, there are up to 1,000 species of bacteria in the 

human gut microbiome, and each of them plays a different role 

in your body. Most of them are extremely important for your 

health, while others may cause disease

https://www.healthline.com/nutrition/does-all-disease-begin-in-the-gut


• As your microbiome grows, it affects your body in a number of ways, 

including:

• Digesting breast milk: Some of the bacteria that first begin to grow 

inside babies’ intestines are called Bifidobacteria. They digest the 

healthy sugars in breast milk that are important for growth 

• Digesting fiber: Certain bacteria digest fiber, producing short-chain 

fatty acids, which are important for gut health. Fiber may help prevent 

weight gain, diabetes, heart disease and the risk of cancer

• Helping control your immune system: The gut microbiome also 

controls how your immune system works. By communicating with 

immune cells, the gut microbiome can control how your body responds 

to infection 

• Helping control brain health: New research suggests that the gut 

microbiome may also affect the central nervous system, which controls 

brain function

Gut microbiome

https://www.healthline.com/nutrition/short-chain-fatty-acids-101


• These beneficial bacteria are particularly 
important for the body in early life.

• In fact, they are one of the first types of 
bacteria to grow in babies’ intestines after 
they’re born 

• In the first few weeks of life, they can make 
up 60% of all of the bacteria in the infant gut 
microbiome

• Their main role during this time is to digest 
the healthy sugars in breast milk that are 
important for babies’ growth 

Gut microbiome



• In fact, babies who are breastfed tend to have much 

higher levels of these beneficial bacteria in their 

intestines than those who are bottle-fed 

• Similarly, babies who are born by standard vaginal 

delivery usually have more Bifidobacteria in their 

intestines compared to those born by caesarean 

section. Preterm birth can also reduce levels of 

these bacteria in infants 

• Bifidobacteria may also help control the immune 

system and help the gut wall stay intact in infants, 

which can help prevent infections

Gut microbiome

https://www.healthline.com/nutrition/11-benefits-of-breastfeeding




Micro-organism in vaginal tract

• កេកោគដែលមានេនុងផ្លូវបនារ្ពូជlactobacilli (L. 

crispatus, L. jensenii, L. gasseri, and

L. vaginalis)  Eggerthella, Dialister, Gardnerella, 
Atopobium (L. iners, L. crispatus, L. jensenii and 
L. johnsonii

• Lactobacillus . Bifidobacterium Bacteroidetes

• កេកោគខ្លះលអចំក ះក ះកវៀនេូននឹងជួយជរំ្ញុ
ភាពសំុាកោយប្បកសើរ្ក ើង



C-section delivery



C-section NB 

CS babies are not directly exposed to mother 

vaginal microbiota, so this first inoculum 

comes from other maternal localizations, such 

as skin or mouth, or from non-maternal 

sources like the surrounding delivery 

environment. (Staphylococcus spp.), whereas 

the microbiota of VD infants was closer to the 

mother’s vaginal microbiota (Lactobacillus, 

Prevotella, or Atopobium spp.)



• Clostridioides, Enterobacter, Klebsiella, 

Haemophilus, Staphylococcus, Streptococcus, and 

Veillonella ភាគកប្ចើននិគេកេកោគទងំកនះេេពដីសែេនឹងមាត់ជា
កេកោគេនុងេនទីរ្កពទ្យ

• ការ្វះកាតយ់េេូនការ្កប្បើអងទ់្ីប យី ូទ្ិចការ្ដាេេូ់នឆ្ងា យពីមាា យ
សាា នភាពេនិប្បកសើរ្រ្បស់មាា យឬេូនការ្ពនាកពលបំកៅកដាះមាា យ
ក្វើកោយភាពសំុារ្បស់េូនេនិលអក ើយបងកបញ្ហា ដែេកទ្ៀត

Neonatal microbial colonization in 

C-section





Mechanisms by which mode of 
delivery may influence immune system



Early and Long-Lasting Effects



C-section born babies have less bifidobacterium, 
significantly from the very first day

(European study)
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Grolund MM. J Pediatr Gastroenterol. 
1999;28(1):19-25.

• European infants stool microbiota (64 
Finnish infants)
• Gut microbiota of C-section born infants 
may be disturbed



C-section born babies have less 
bifidobacterium, 

significantly from the very first day up to 3-12 months
(Asian study)

• Asian infants stool microbiota (42 Singaporean, 32 
Indonesian)
• Mode of delivery had largest effect on microbiota
signature

Yap GC. BMC Microbiol. 2011. 26;11:193



C-Section and Long-Term Health 
Outcomes



Strategies for Shaping Gut Microbiota 

and Improving Health

Breast milk is the best nutrition for infants and 
constitutes the best modulator for the correct 
establishment of the microbiota and maturation 
of the immune system through its microbial 
content, bioactive oligosaccharides and 
extracellular vesicles including diverse cargo, as 
mRNA, miRNA and proteins.



• Breastfeeding is recognized as the optimal 

nutrition for infants. Previous studies have 

demonstrated that breast-milk provides a 

different recovery of the beneficial gut 

microbiota profile after its alteration.







Summary 
• The babies born by C-section have different gut microbiota 

/gut flora, or microbiome to those born vaginally, but the 

differences largely disappear by the time the babies are 

between 6-9 months old.

• The premature babies and caesarean newborn are at higher 

risk of developing an illness because their immunity systems 

aren’t as strong  and they haven’t had as many antibodies 

passed to them.

• Breast milk also contains antibodies, which means that 

babies who are breastfed have passive immunity for longer.

• The thick yellowish milk(colostrum) produced for the first few 

days following birth is particularly rich in antibodies.



THANK YOU


