
 

 
Kids and the Immune System  

 
Our immune system is made up of a number of cells, tissues and organs that throughout our                 
life, protect us from invading pathogens, keeps us healthy and prevent repeated infection.1             

There are more than 1600 genes involved in innate and adaptive immune responses, these              
genes are of great importance for sustaining life in a hostile environment. At birth, the               
immune system is relatively immature and evolves throughout life when faced with            
different exposures. Therefore, our immune system is continually adapting from birth,           
through childhood, via young and mature adulthood (including pregnancy) and into old age.2  
 
In utero, the foetal environment demands that the immune system remains tolerant to             
maternal alloantigen’s. After birth, the sudden enormous exposure to environmental          
antigens calls for a rapid change to make distinct immune responses appropriate for early              
life.2  
 
During childhood the innate and adaptive immune system starts to mature, however, they             
are still at risk from many pathogenic viruses including bacteria, fungi and parasites. In              
developing countries, children still have a good chance of survival. Before there was             
adequate nutrition, hygiene and vaccinations, the mortality rate in infants and young            
children was high.2 In the 1900, the UK infant mortality rate was 140 per 1000 children, this                 
fell to 7 per 1000 by 2000.3 This reduction in infant mortality rate was accounted by better                 
prevention and control of infections via nutrition, hygiene and vaccinations.2 
 
The immune system gradually matures during infancy. Early immune protection as an infant             
is supplied by the mother. IgG antibodies are transferred to the infant from the mother               
transplacentally and in the milk the infant is breastfed. Once that fades away, young              
children become more vulnerable to infections however, by then they are better armed             
with the maturing innate and adaptive immune systems to overcome these infections.2  
 
Risks of infections are markedly reduced due to the vaccinations which stimulate protective             
immune responses. Nevertheless, children may still acquire vital, bacteria and parasitic           
infections that have to be fought off and controlled by immune responses, as well as               
promoting recovery. Therefore, over time the immune system will develop, and young            
adults suffer fewer infections. This accumulation of immunological memory is an evolving            
feature of the adaptive immune response.2 This memory persists into old age4 but then              
fades.2  
 
Gut bacteria and the immune system  
 
Many of the bacteria that colonise the gut and other mucosa sites are essential for a                
healthy life, including digestion of food, acquisition of vital nutrients and the development             
of the immune system.5 Approximately 20% of all lymphocytes (one of the main types of               
immune cells) reside in the gut.6 Gut bacteria influence the development of several immune              
cells including Th17 cells7, Treg cells8 and memory T cells.9-11 During childhood, T memory cells               
increase. Whilst some of these cells could have been stimulated by infection with specific              
pathogens and vaccines, a number may be primed by the microbiome - not only in the gut                 



 

but in the respiratory tract and skin. Within the microbiome sequences, there are numerous              
perfect and near matches to known virus peptide epitopes (such as those from HIV-1)9,10,              
these could easily be responsible for generating the memory T cells specific for pathogen              
epitopes the person has never encountered. These primed memory T cells are able to              
respond to subsequent infections through cross reactions.2  
 
The link between the gut microbiome and the immune system has been demonstrated in              
germ-free (GF) mice models. GF mice have immunodeficiencies, these deficiencies can be            
corrected in several days by adding a single mouse, with a normal gut microbiota, to the                
cage of GF mouse.12,13 This animal model supports the notion that the gut microbiome is               
responsible in part, of the maturation of the immune system.2 

 

What have the studies shown 
 
Lactobacillus GG has been demonstrated to benefit the immune defence by contributing to             
the integrity of the intestinal epithelial barrier and stimulating the innate and adaptive             
immune response.19 

 

Children across the world contract gastroenteritis and respiratory infections each year as            
their immune systems are continually being exposed to new pathogens. Several studies            
have shown that Lactobacillus GG can help prevent and reduce the duration and severity of               
gastrointestinal and respiratory infections in children. Lactobacillus GG can reduce the           
number of sick days children have throughout the year by supporting the children’s immune              
system throughout the year.14-16  
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