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Nelle diapositive seguenti: 

 

- I probiotici stimolano il sistema immunitario? 

 

- Le componenti della cellula batterica coinvolte nella stimolazione 

 

- Le sostanze secrete immunostimolanti 



Probiotics and the immune system 

Basic facts The beginning 

 

• Modulation of the immune 
system (GALT but not 
only…) is well established 

 

• Modulation is strain 
dependent (sometimes 
opposite actions within the 
same species) 

 

 
• The first steps: 
   a) mice immunized 

intraperitoneally (Bloksma et al, 
1979)  

  
 b) human orally fed during a 

Salmonella vaccine treatment 
(Schiffrin et al,1995) 
 

 
• Two second steps: 
  a) support vaccination 
    
  b) delivery vectors (GMM) 











• Species and strains used:  

• L.casei NCC NCC 2461 and L.paracasei 

   DN-114 001  for elderly 

• L-rhamnosus ATCC53103 and L. fermentum 
CECT5716 for adults 

• Daily dosage from 1 billion to 10 billions  

• Treatment from 28 days up to 13 weeks 

Adjuvants in flu vaccine in brief 



Adjuvant effects in combination with vaccine 
consisting of attenuated viruses. 

Virus: flu viruses H1N1, H3N2 and B in adults 
and elderly; Hepatitis in infants 

Adjuvants in flu vaccine in brief 



• About 400 elderly and 50 adults in the 
treatment groups; 

• 4 different lactobacilli used, all belonging to 
the heterofermentative taxonomic groups 

• Different outcomes; all trials overall positive 
but (apparently) with a different activity 
against different viral strains 

• Strain specificity or different protocol design? 



• Specific antibody responses to infant Hepatitis B 
vaccination (Soh et al,2010); two strains  

  (B. longum BL999 and L. rhamnosus LPR) 

 Positive outcomes in the case of a single dose, not 
in a schedule of 3 doses 

Adjuvants in other vaccinacination 



• Inactivated cholera in children: one study in 
Bangladesh with B.breve BBG-01 (Matsuda et, 
2011): no adjuvant effect in children 

• Inactivated cholera in adults: 6 out of 7 strains 
assayed singularly showed faster immune 
response measured with  by means of serum 
immunoglobulin but overall vaccination was not 
influenced.( Paineau et al, 2008) 

Adjuvants in other vaccinacination 



• L.acidophilus LAVRI-A1 at a daily dosage of 
3X109 CFU/day x 6 months (Taylor et al, 2006). 
Tetanus (TT) and Staphylococcus 

• enterotoxin B (SEB) vaccines used. 

• “In summary, although we did not see any 
consistent effects on allergen-specific 
responses, our study suggests that probiotics 
may have immunomodulatory effects on 
vaccine responses.” 

 

Adjuvants in other vaccinacination 



• The effects of probiotics on antibody responses to 
diphtheria, tetanus and Haemophilus influenzae vaccines in 
6-month-old infants were mesured by Kukkonen et al in 
2006. 

• Probiotics used were four strains (LGG, L.rhamnosus LC705, 
B. breve Bbi99 and P. freudenreichii 

    ssp. shermanii JS) 
• Differences in concentrations of anti-diphtheria or anti-

tetanus IgG were not significant. 
   In the probiotic group, the geometric mean 
   Hib IgG concentration tended to be higher, but 
   the difference was not significant 
 
 

Adjuvants in other vaccinacination 



The probiotic mixture was 

formed by 4 strains; 

The clear final effect was 

vaccine-related 

Adjuvants in other vaccination 
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Klaenhammer et al,2009 
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Si, con una azione ceppo specifica e attraverso due 

categorie di meccanismi: 

1. Interazione fra GALT e  strutture di superficie dei batteri 

2. Interazione con sostanze secrete e assorbibili 
 



S-layer come struttura di superficie 



S-layer in L.acidophilus NCFM 

Kostantinov et al, 2008 



Le capsule polisaccaridiche 



Le capsule polisaccaridiche 



   Le sostanze secrete immunostimolanti 



   Le sostanze secrete immunostimolanti 



   Le sostanze secrete immunostimolanti 



Conclusioni 

Le cellule batteriche hanno proprietà 

immuno-modulanti legate a strutture di 

superficie e/o sostanze secrete. 

Queste proprietà sono ceppo specifiche. 


