
Role in Building Immunity and Reducing the
Risk of infections

It is well known that the immune system is an 
important determinant of  human health. 
It maintains homeostasis and initiates an 
appropriate response on exposure to a harmful 
pathogen, foreign substance or tissue injury. It is 
also well established that about 70% of the body’s 
immune system is located in the intestine which 
makes it the largest immune organ of the 
human body. 

The immune system relies on the 100 trillion 

microbes (intestinal microbes) that are an integral 
part of the intestine for its induction, training and 
function. The balance of the microbes is crucial 
for a well-regulated immune response that helps 
in preserving health and preventing diseases.

Manipulating the microbes by consumption of a 
probiotic has gained importance for increasing 
the beneficial components of the intestinal 
microbes and therefore ensuring a strong and 
well-functioning immune system.

Lactobacillus casei strain Shirota –
Immunomodulatory Mechanism
Studies of over two decades have revealed that 
the specific cell wall of the probiotic bacteria, 
Lactobacillus casei strain Shirota (LcS) is 
composed of a Polysaccharide- Peptidoglycan 
(PS-PG) complex which has an important role in 
its immune modulating activity.

The PS- PG complex of the cell wall activates 
macrophages to induce production of the 
cytokine Interleukin-12 which activates T cells to 
secrete Interferon-gamma (IFN - Υ). This in turn 
is capable of augmenting Natural Killer (NK) cell 
activity. NK cells play a critical role in immune 
surveillance against tumour development and 
viral infections1. 

Several studies have also shown that LcS can 
help to increase and maintain Secretory 
immunoglobulin A (SIgA) levels in the saliva. 
Salivary IgA is considered as the “first line of 
defence” against mucosal pathogens and there 
is consensus that reduced Salivary IgA levels 
are associated with an increased risk of 
developing infections. 

LcS can augment host immune defence against 
infections by modulating Th1 response and can 
downregulate excessive immune response by 
maintaining the balance of Th1/Th2 immune 
response and downregulating the production
of the pro inflammatory IL-61. 

Prolonged intense exercise has been associated 
with a transient depression of immune function 
and heavy training can lead to immune 
impairment in athletes who then become 
susceptible to upper respiratory tract 
infections2. The mechanisms responsible 
for such effects are presumed to be the 
activation of the inflammatory response 
by mucosal dryness and greater exposure 

Scientific Studies

to pollutants in the upper airways.

A recent study by Vaisberg et al, has found that 
L .casei Shirota, besides modulating the immune 
response in the airways, may also regulate the 
systemic response post-marathon3.

A randomised placebo-controlled trial was 
conducted on 42 male amateur marathon runners
in Sao Paulo city who consumed either 40 x 109  

1. Benefit of LcS for athletes who have a transient depression
of the immune system and increased susceptibility to infection
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Immunosenescence, commonly observed even 
with healthy ageing is a decline in immune 
function leading to an increased risk of infections 
and cancer. It has been reported the activity of 
NK cells which are critical for the removal of 
intracellular pathogens and also possess vital 
tumoricidal activities declines with ageing4. 

A randomized, placebo-controlled, single-blind 
crossover study was conducted on thirty healthy 
old volunteers in the age group of 55 – 74 years 
who consumed the probiotic drink containing 13 X 
109 CFU LcS or skimmed milk per day for 4 weeks, 
followed by 4 weeks of washout and were 
crossed over to the other treatment group. 
Peripheral blood and saliva samples were 
collected at baseline and end of each treatment.

Probiotic consumption was associated with a 
significant increase in Natural Killer (NK) cell 
activity relative to baseline and a significant 
decrease in the mean fluorescence intensity of 
CD25 expression in the resting T cells 
compared with placebo5. 

There was a trend towards an increased ratio of 
IL-10 to IL-12 relative to baseline after LcS intake 
which indicates a shift towards a more 
anti-inflammatory profile. This could be beneficial 
for older people, given the increase in circulating 
inflammatory mediators with ageing5.

The authors concluded that consumption of a 
probiotic drink containing LcS improved NK cell 
activity and tended to produce a more anti- 
inflammatory cytokine profile in an older population.
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L. casei Shirota (n=20) or placebo (n=22) 30 days 
prior to the marathon. Various immune 
parameters were measured in the nasal mucosa 
and serum and concentrations of Secretory IgA and 
antimicrobial peptides were tested in the saliva.

IL-10 levels were higher in the L. casei Shirota 
group as compared to the placebo group. 
An increase in IL-10 may be protective against 
mucosal inflammation and upper respiratory tract 
infections. Furthermore, the IL-10/IL-12 ratio in 
the nasal mucosa was higher in the L. casei 
Shirota group as compared to the placebo group 

after the marathon suggesting a balance between 
the anti-inflammatory and pro-inflammatory state3.

Salivary IgA levels were maintained in the L. casei 
Shirota group which may be key in the inhibitory 
effect of the probiotic against pathogenic 
bacteria, as suggested by the authors. 

These findings indicate an inflammatory effect on 
the mucosa and the systemic immune response in 
marathon runners and the ability of LcS in 
effectively countering these changes. 

2. Improved immunity and lower risk of infections in the elderly

Effect of probiotic LcS consumption on NK cell activity. 

Data are mean ± SE. Specific lysis (%) before and after 

probiotic (LcS) or placebo supplement.

0.0

0.5

1.0

1.5

2.0

2.5

Placebo Probiotic

Sp
ec

ifi
c 

ly
si

s 
%

/N
K 

ce
ll 

pr
op

or
tio

n   * 

a
Before
After

0

5

10

15

20

25

Female Male

Sp
ec

ifi
c 

ly
si

s 
(%

)    * 
b


