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HistoryHistory

�� 1906 1906 –– TissierTissier noted that stool noted that stool 
colonized with Bifidobacteria had a colonized with Bifidobacteria had a 
protective effect against diarrhea.protective effect against diarrhea.

�� 1908 1908 –– Metchnikoff noted Bulgarian Metchnikoff noted Bulgarian 
peasants that lived longest consumed peasants that lived longest consumed 
sour milk.sour milk.



ColonizationColonization

�� 10101313 human cells in human cells in 
the bodythe body

�� 10101414 microbial cells microbial cells 
in the bodyin the body

�� Diversity of cells Diversity of cells 
and microbesand microbes



Early Colonization is ImportantEarly Colonization is Important

�� GI tract is sterile at birthGI tract is sterile at birth
�� Colonized at birthColonized at birth

�� Primes the GI tract immune systemPrimes the GI tract immune system
�� Differs:Differs:

�� breastfed vs. formula fed infantsbreastfed vs. formula fed infants
�� caesarian section vs. vaginal deliverycaesarian section vs. vaginal delivery



MicrofloraMicroflora

�� Your bacterial Your bacterial 
flora is as flora is as 
unique as your unique as your 
fingerprint.fingerprint.



PrebioticPrebiotic ss

�� Prebiotics:Prebiotics:
�� ““ NonNon --digestible food ingredients digestible food ingredients 

(specific dietary fibres) that beneficially (specific dietary fibres) that beneficially 
affect the host by selectively affect the host by selectively 
stimulating the growth and/or activity of stimulating the growth and/or activity of 
one of more limited number of bacteria one of more limited number of bacteria 
in the colon and thus improve host in the colon and thus improve host 
health” (Gibson & Roberfroid, 1995).health” (Gibson & Roberfroid, 1995).



psylliumpsyllium
inulininulin

Prebiotic SourcesPrebiotic Sources

Chicory rootChicory root



Probiotics: “ProProbiotics: “Pro --life”life”

�� “Live microorganisms (bacteria or “Live microorganisms (bacteria or 
yeast) which, once ingested in yeast) which, once ingested in 
sufficient quantity, have functional sufficient quantity, have functional 
and beneficial effects on the health and beneficial effects on the health 
of the host.” of the host.” (FAO/WHO, 2001)(FAO/WHO, 2001)

BifidobacteriaBifidobacteria LactobacillusLactobacillus



Types of ProbioticsTypes of Probiotics

E. coli Nissle E. coli Nissle 
19171917

S. boulardiiS. boulardiiB. B. animalisanimalis
B. bifidumB. bifidum
B. breveB. breve
B. lactisB. lactis
B. B. longumlongum

L. acidophilusL. acidophilus
L. caseiL. casei
L. fermentumL. fermentum
L. gasseriL. gasseri
L. johnsoniiL. johnsonii
L. lactisL. lactis
L. paracaseiL. paracasei
L. plantarumL. plantarum
L. reuteriL. reuteri
L. rhamnosusL. rhamnosus
L. salivariusL. salivarius

Escherichia coliEscherichia coli
SpeciesSpecies

SaccharomycesSaccharomyces
SpeciesSpecies

BifidobacteriumBifidobacterium
SpeciesSpecies

Lactobacillus Lactobacillus 
SpeciesSpecies



Strain is ImportantStrain is Important

E. coliE. coli Nissle 1917Nissle 1917 vs. vs. E. coliE. coli 0157:H70157:H7

Same species, different strain = different performa nce!Same species, different strain = different performa nce!



SynbioticSynbiotic

�� Synbiotic:Synbiotic:
�� The combined use of prebiotics and The combined use of prebiotics and 

probiotics.probiotics.

BifidobacteriaBifidobacteria InulinInulin



Journal of Pediatric Gastroenterology & Nutrition ( 2004) Journal of Pediatric Gastroenterology & Nutrition ( 2004) 

�� Level of Evidence: CLevel of Evidence: C
�� There is a lack of published evidence There is a lack of published evidence 

that indicates the long term clinical that indicates the long term clinical 
benefit of using formulas supplemented benefit of using formulas supplemented 
with probiotics.with probiotics.

�� In addition, there is a lack of safety In addition, there is a lack of safety 
data.data.



�� Level of Evidence: CLevel of Evidence: C
�� There is insufficient evidence to There is insufficient evidence to 

recommend the addition of probiotics to recommend the addition of probiotics to 
infant feeds for the prevention of allergic infant feeds for the prevention of allergic 
disease or eczema.disease or eczema.

Cochrane Database of Systematic Reviews, 2007, Issu e 4Cochrane Database of Systematic Reviews, 2007, Issu e 4



�� Level of Evidence: ALevel of Evidence: A
�� Probiotics appear to be a useful adjunct Probiotics appear to be a useful adjunct 

therapy for treating acute infectious therapy for treating acute infectious 
diarrhea in adults and children.diarrhea in adults and children.

�� Probiotics reduced the duration of Probiotics reduced the duration of 
diarrhea by about 30 hours and diarrhea by about 30 hours and 
decreased stools by 1.5 hours/day.decreased stools by 1.5 hours/day.

�� Lactobacillus Lactobacillus rhamnosusrhamnosus GGGG

Cochrane Database of Systematic Reviews, 2003, Issu e 4Cochrane Database of Systematic Reviews, 2003, Issu e 4



Cochrane Database of Systematic Reviews, 2007, Issu e 2Cochrane Database of Systematic Reviews, 2007, Issu e 2

�� Level of Evidence: ALevel of Evidence: A
�� The current data is promising, but it is The current data is promising, but it is 

premature to routinely recommend premature to routinely recommend 
probiotics for the prevention of AAD in probiotics for the prevention of AAD in 
children.children.

�� Lactobacillus GGLactobacillus GG and and S. BoulardiiS. Boulardii strains strains 
administered at a dosage of between 5 administered at a dosage of between 5 ––
40 billion cfu/day appeared most 40 billion cfu/day appeared most 
effective.effective.



�� Level of Evidence: ALevel of Evidence: A
�� Enteral supplementation of Enteral supplementation of 

probiotics reduced the risk of severe probiotics reduced the risk of severe 
NEC and mortality in preterm infants. NEC and mortality in preterm infants. 
The analysis supports a change in The analysis supports a change in 
practice in premature infants >1000 g practice in premature infants >1000 g 
at birth.at birth.

Cochrane Database of Systematic Reviews, 2008, Issu e 1Cochrane Database of Systematic Reviews, 2008, Issu e 1



Cancer?Cancer?
Level of Evidence: DLevel of Evidence: D
�� No trials in childrenNo trials in children

�� Prevention Radiation Induced DiarrheaPrevention Radiation Induced Diarrhea
�� Pelvic radiation Pelvic radiation -- VSL #3 VSL #3 (Delia et al, 2007)(Delia et al, 2007)

�� Pelvic radiation Pelvic radiation -- Lactobacillus acidophilus Lactobacillus acidophilus 
((MarteauMarteau et al, 2001)et al, 2001)

�� Prevention of Colon CancerPrevention of Colon Cancer
�� Lactobacillus BB12 and GG with inulin (Lactobacillus BB12 and GG with inulin ( Rafter et al., Rafter et al., 

20072007))



YogurtYogurt

�� Two starter cultures common to all Two starter cultures common to all 
yogurt yogurt -- Streptococcus Streptococcus thermophilusthermophilus
and Lactobacillus and Lactobacillus bulgaricusbulgaricus

�� Other species are added after the Other species are added after the 
fermentation process.fermentation process.

�� Studies using yogurt show Studies using yogurt show 
promising health benefits.promising health benefits.

AdolffsonAdolffson et al.  (2004)et al.  (2004)



YogurtYogurt

�� Proven Health Benefits:Proven Health Benefits:
�� Diarrheal disease in childrenDiarrheal disease in children
�� Therapeutic effects in IBDTherapeutic effects in IBD
�� ConstipationConstipation
�� Lactose IntoleranceLactose Intolerance



L. casei DN-114 001Bifidobacterium
lactis DN-173 010

YogurtYogurt



Dosage & AdministrationDosage & Administration
�� Formulations are administered orally either Formulations are administered orally either 

in capsule, powder or drop form.in capsule, powder or drop form.

�� A daily dose of 10A daily dose of 10 99 to 10to 10 10 10 (one to ten billion) (one to ten billion) 
colony forming units (cfu) of viable bacteria colony forming units (cfu) of viable bacteria 
are needed for health effects (Sanders et al, are needed for health effects (Sanders et al, 
1996).1996).

�� No known reports of toxicity associated with No known reports of toxicity associated with 
exceeding dose.exceeding dose.

�� Probiotics do not permanently adhere to the Probiotics do not permanently adhere to the 
intestinal cells and must be taken long term.intestinal cells and must be taken long term.



StorageStorage

�� Keep out of heat and light.Keep out of heat and light.
�� After opening, keep away from After opening, keep away from 

moisture.moisture.
�� Keep refrigerated to prolong shelf Keep refrigerated to prolong shelf 

life.life.
�� Check expiration dates.Check expiration dates.



�� Lactobacillus Lactobacillus caseicasei GGGG
�� Guaranteed 10 billion Guaranteed 10 billion 

cfu/capsulecfu/capsule
�� Dosage: 1 package/dayDosage: 1 package/day
�� www.www. culturelleculturelle .com.com

CulturelleCulturelle ®®



VSL#3VSL#3®®

�� Mixture of 8 different Mixture of 8 different 
strains of probiotic strains of probiotic 
bacteriabacteria

�� 450 billion cfu/packet450 billion cfu/packet
�� Dosage: 1Dosage: 1 --4 4 

packets/daypackets/day
�� Available from: Available from: 

http://www.seaford.ca/Shttp://www.seaford.ca/S
iteProducts.aspxiteProducts.aspx



FlorastorFlorastor ®®

�� Saccharomyces Saccharomyces 
boulardii boulardii lyolyo

�� 250 mg250 mg /package = 5 /package = 5 
billion cfu)billion cfu)

�� Dosage: 1Dosage: 1 --2 2 
packages/daypackages/day

�� Available from most Available from most 
drug wholesalersdrug wholesalers



Probiotic SafetyProbiotic Safety

�� High risk patients: High risk patients: 
�� Central venous Central venous 

catheterscatheters
�� Artificial heart valvesArtificial heart valves
�� Low WBC countLow WBC count
�� ELBW infantsELBW infants
�� HIV infected patientsHIV infected patients

�� Transplant Transplant 
patientspatients

�� Severely Severely 
malnourishedmalnourished

�� Autoimmune Autoimmune 
disordersdisorders



ConclusionConclusion

�� Probiotics have great potential in Probiotics have great potential in 
pediatrics.pediatrics.

�� Scientific evidence is increasing yearly.Scientific evidence is increasing yearly.
�� Future work needs to focus on strain, Future work needs to focus on strain, 

dosage and mode of administration.dosage and mode of administration.
�� More research is needed!More research is needed!
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