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Probiotics – The “good” bacteria
Probiotics or “good” bacteria are defined as “live mi-
croorganisms which when administered in adequate 
amounts, confer a health benefit on the host.”1 The most 
commonly used probiotics for human health benefits 
are lactobacilli and bifidobacteria. Lactobacilli are most 
commonly found in the small intestine, while bifidobac-
teria are most common to the large intestine or colon. 
Both families of probiotic bacteria are non-pathogenic, 
non-toxic and safe. The use of fermented foods such 
as yogurt, cheese, pickled vegetables, miso or tempeh 
containing good bacteria is traditional in many human 
cultures. While the bacterial strains in these foods have 
long been considered healthful, it wasn’t until more 
recently that research confirmed this theory. (see “Pro-
biotics – How do they benefit human health” section 
that follows).

Pathogens – The “bad” bacteria
Anything that can cause disease is a pathogen. 
Pathogens can include microorganisms such as 
bacteria, virus or fungi. “Bad” bacteria are pathogens. 
These pathogens can cause health issues to human 
hosts in numerous ways. They can use up nutrients 
such as iron, depleting the host. They can attach to 
host cells and multiply, feeding on the cell as nutrition, 
then producing waste that can rupture the cell. The 
pathogens then are released to attack more cells. 
Pathogenic bacteria can also produce poisonous toxins. 
Often these toxins are released as the pathogen dies, 
accounting for the reason infection-related symptoms 
sometimes worsen initially when taking antibiotics.
Clostridium difficile is an example of a pathogenic 
bacterial strain. This bacterium can enter the intesti-
nal tract when probiotic bacteria have been upset due 
to antibiotic treatment, allowing the C. difficile an op-
portunity to multiply uninhibited. C. difficile can cause 
difficile-related diarrhea, flu-like symptoms and inflam-
mation of the large intestine resulting in abdominal pain. 
It can be transmitted through soil or fecal matter. C. 

difficile is becoming increasingly resistant to antibi-
otic treatment and found in the hospital environment. 
Probiotics such as L. plantarum and L. acidophilus are 
considered to have strong antimicrobial effects against 
C. difficile.
Another common pathogen that affects over 10 million 
people annually is “traveler’s diarrhea”.2 Traveler’s 
diarrhea can leave international travelers with unformed 
stool, abdominal cramps, nausea and bloating. The 
main bacteria involved in this diarrhea is enterotoxi-
genic E. coli. Probiotic strains such as L. plantarum, L. 
rhamnosus and B. bifidum are considered to have good 
antimicrobial effects against traveler’s diarrhea.

Probiotics – How do they 
benefit human health?
While the health benefits of an intestinal tract rich in 
good bacteria are numerous, they are linked to three 
main benefits. Probiotics help to:

• Normalize gastrointestinal tract bacteria
• Enhance immunomodulation effects
• Improve metabolic performance

Normalize gastrointestinal tract bacteria - Probiotics 
helps to reduce the pathogenic burden in the intestinal 
tract and bring the overall bacterial composition of this 
region back into normal balance. Probiotics do this in 
several ways. One, probiotics can adhere to receptor 
sites in the intestine blocking pathogens from doing so. 
Two, probiotics can create a poor environment for the 
pathogens to proliferate.3 By competing for valuable 
nutrients, probiotics help to starve off pathogens. Also, 
some probiotics such as L. plantarum produce antimi-
crobial substances like hydrogen peroxide in the gut 
to kill pathogens. Further, some probiotic strains can 
produce vitamins which further assist the growth of 
probiotic strains in the gut.4

Relief of constipation and diarrhea are typical benefits of 
normalizing the gastrointestinal tract.
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Intestinal microflora: 
The good, the bad and the battle within
Within the human gastrointestinal tract is a unique, 
unseen world filled with tiny bacteria - lots of tiny 
bacteria. There are as many as 100 trillion bacteria 
inside each of us from a potential 1000 different species. 
And the bacteria are indeed tiny: 1000x smaller than 
1 mm. While they are unseen to us, these bacteria do 
add up; each of us has between 1-2 kg of bacteria in 
our intestinal tract! Each individual human has their 
own unique and specific composition of microflora, 
depending on age, health status, environment and diet. 
Amongst the trillions of bacteria, there are “good” 
bacteria and there are “bad” bacteria. In a normal, 
healthy human intestinal tract about 80% are good and 
20% bad. These good and bad bacteria are constantly 
waging an intestinal war – fighting for resources and 
trying to multiply and increase their geography.

Lactobacilli are most 
common in the 
small intestine, 
bifidobacteria 
are most common 
in the large 
intestine 
(colon).

Small 
Intestine

Large 
Intestine

Rectum

The Human Intestinal Tract
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ProBio Supreme: Source, Adhesion and Pathogen Summary
Probiotic Strain Source Adhesion 

Factor 
in Colon 
(HT29)

Adhesion 
Factor in 
Colon
(Caco2)

Adhesion 
Factor 
in Small 
Intestine

Adhesion 
in Vaginal 
Cells

Strong antimicrobial 
activity against 
these pathogens

Good antimicrobial 
activity against 
these pathogens

Potential Benefits

Lactobacillus 
plantarum
HA-119 

Vegetal ★★★★ ★★★ ★★★ ★★ Atopobium vaginae
Clostridium difficile
Cronobactor sakazakii
Klebsiella pneumoniae
Pseudomonas aeruginosa
Staphylococcus aureus

Bacillus cereus
Enterococcus faecium
Escherichia coli 
Listeria monocytogenes
Nesseria gonorrhoeae
Salmonella typhimurium 
Streptococcus agalactiae 
Streptococcus mutans

Antimicrobial effect, 
diarrhea/constipation, 
immune-modulation, 
IBD/IBS, cholesterol, 
oral health

Lactobacillus 
rhamnosus
HA-111

Human ★★ ★★ ★★ ★★ Atopobium vaginae
Cronobactor sakazakii
Pseudomonas aeruginosa

Bacillus cereus
Clostridium difficile
Enterococcus faecium
Escherichia coli 
Klebsiella pneumoniae
Listeria monocytogenes
Listeria monocytogenes
Salmonella typhimurium 
Staphylococcus aureus
Streptococcus agalactiae 
Streptococcus mutans

Antimicrobial effect, 
diarrhea/constipation, 
immune-modulation, 
cholesterol, oral health, 
skin diseases, urogenital/
vaginal, allergies, 
ulcerative colitis

Bifidobacterium 
longum
HA- 135

Human ★ ★★ ★★ ★★ - Clostridium difficile
Klebsiella pneumoniae
Nesseria gonorrhoeae

Diarrhea/constipation, 
immune-modulation, 
lactose intolerance, 
cholesterol, allergies, 
ulcerative colitis

Lactobacillus  
casei
HA-108

Human ★★★ ★★★ ★★★ ★★★★ Atopobium vaginae
Cronobactor sakazakii
Pseudomonas aeruginosa 

Clostridium difficile 
Enterococcus faecium
Escherichia coli 
Escherichia coli 
Klebsiella pneumoniae
Salmonella typhimurium 
Staphylococcus aureus
Streptococcus agalactiae

Antimicrobial effect, 
diarrhea/constipation, 
immune-modulation, 
lactose intolerance, 
IBD/IBS, cholesterol

Lactobacillus 
rhamnosus
HA-114

Human ★ ★★ ★★ ★ Atopobium vaginae
Cronobactor sakazakii
Pseudomonas aeruginosa

Bacillus cereus
Clostridium difficile 
Enterococcus faecium
Listeria monocytogenes
Nesseria gonorrhoeae
Salmonella typhimurium 
Staphylococcus aureus
Streptococcus agalactiae
Streptococcus mutans 

Antimicrobial effect, 
diarrhea/constipation, 
immune-modulation,, oral 
health, skin diseases, 
urogenital/vaginal, 
allergies, ulcerative colitis

Lactobacillus 
paracasei
HA-196

Human ★ ★★★ ★ ★★★ Cronobactor sakazakii
Klebsiella pneumoniae
Pseudomonas aeruginosa 

Atopobium vaginae
Clostridium difficile 
Enterococcus faecium
Escherichia coli 
Listeria monocytogenes
Salmonella typhimurium 
Staphylococcus aureus
Streptococcus agalactiae

Antimicrobial, 
cholesterol, diarrhea, 
immunomodulation, 
oral health, allergies

★ ★ ★ ★ = strong     ★ ★ ★ = good     ★ ★ = avg.

Probiotics can be especially effective after antibiotic 
therapy. Antibiotics tend to wipe out both the good and 
bad bacteria, leaving an opportunity for pathogens to 
establish themselves. Replenishing probiotics in the 
intestinal tract can help to prevent side-effects from 
pathogens.
Enhance immunomodulation effects – Probiotic activi-
ties help provide immunomodulating effects through 
several actions. They increase the number of protective 
cells (T cells and NK cells) and their activity.5, 6 Probiot-
ics can also help increase the gut barrier function, in 
effect sealing the gut walls, preventing pathogens from 
escaping into the bloodstream to attack other organs in 
the body - an effect known as leaky gut syndrome.7 Pro-
biotics also help to dampen inflammation by increased 
production of cytokines (cell signaling proteins) which 
can give relief to those with inflammatory conditions 
such as colitis and irritable bowel disorders (IBD).8-11 
There is also evidence that probiotics can help reduce 
allergy symptoms and hypersensitivity by decreasing 
IgE (immunoglobulin E) levels.12

Improves metabolic benefits – Probiotics help the body 
to better absorb nutrients in the large intestine. Both 
vitamin and mineral absorption can be done more ef-
ficiently with a strong probiotic presence and further, 
some probiotics actually produce B complex vitamins 
and vitamin K in the gut. The probiotic strain L. reuteri, 
for example, has been noted for its ability to produce 
folic acid and B12 in the intestine.13, 14  

There is evidence that probiotics can play a role in 
reducing LDL (low-density lipoprotein) cholesterol in the 
blood. Probiotics do this by removing taurine and glycine 
from the conjugation of bile salts, allowing them to be 
excreted in feces instead of being recycled in the liver 
which can potentially increase LDL cholesterol.15, 16 Both 
lactobacilli and bifidobacteria strains have demonstrated 
the ability to deconjugate or hydrolyze bile salts.
Probiotics such as lactobacillus are also known 
as lactic acid bacteria. Lactic acid bacteria can 
help to reduce lactose intolerance by increasing 
the productions of enzymes that hydrolyze lactose.17, 18

Secret probiotic superstar: L. plantarum
There are numerous “good” bacterial strains that have 
been found to be beneficial for human health found in 
traditional foods that are now being used in modern 
probiotic supplementation. Lactobacillus acidophi-
lus and Bifidobacterium bifidum are two of the most 
commonly supplemented and well known species. One 
species that doesn’t always get its fair share of attention 
is Lactobacillus plantarum or L. plantarum.
L. plantarum is sourced from plants for supplementation, 
but is naturally found in human saliva and the gastro-
intestinal environment. It is found in many fermented 
foods, such as yogurt, cheese, sourdough kimchi, and 
pickles.
L. plantarum is typically low in those following a 
Western-based diet. Only 25% of the population 
has colonized L. plantarum in their digestive system. 

Only those on a diet high in fresh fruits and vegetable 
would have L. plantarum as a predominant strain.19

L. plantarum is a very hearty and adaptable strain that 
is able to survive both stomach acid and a wide range 
of intestinal conditions. It is a strain that establishes 
itself effectively in all areas of the intestinal tract (colon, 
small intestine) and vaginal region, due to its impres-
sive adhesive properties. It is also one of the stronger 
antimicrobial strains having strong activity against such 
pathogens as C. difficile and good activity against such 
pathogens as E. coli (see chart below).

(article continued from page 1)

L. plantarum
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ProBio Supreme: Source, Adhesion and Pathogen Summary
Probiotic Strain Source Adhesion 

Factor 
in Colon 
(HT29)

Adhesion 
Factor in 
Colon
(Caco2)

Adhesion 
Factor 
in Small 
Intestine

Adhesion 
in Vaginal 
Cells

Strong antimicrobial 
activity against 
these pathogens

Good antimicrobial 
activity against 
these pathogens

Potential Benefits

Lactobacillus 
acidophilus
HA-122

Human ★★★ ★★★★ ★★★ ★★★ Atopobium vaginae
Clostridium difficile
Cronobactor sakazakii
Escherichia coli 
Escherichia coli 
Klebsiella pneumoniae
Pseudomonas aeruginosa
Salmonella typhimurium 

Bacillus cereus
Clostridium difficile
Enterococcus faecium
Escherichia coli 
Listeria monocytogenes
Nesseria gonorrhoeae
Staphylococcus aureus
Streptococcus mutans 

Antimicrobial effect, 
diarrhea/constipation, 
immune-modulation, 
lactose intolerance, 
cholesterol, oral health, 
skin diseases, urogenital/
vaginal, allergies

Bifidobacterium 
bifidum
HA-132 

Human ★★ ★★ ★★★ ★★★ - - Diarrhea/constipation, 
immune-modulation, IBD/
IBS, cholesterol, oral 
health, skin diseases, 
allergies, ulcerative colitis

Bifidobacterium 
breve
HA- 129       

Human ★ ★ ★★ ★ - Clostridium difficile
Nesseria gonorrhoeae

Diarrhea/constipation, 
immune-modulation, IBD/
IBS, cholesterol, oral 
health, skin diseases, 
allergies, ulcerative colitis

Bifidobacterium 
infantis
HA- 116

Human ★ ★ ★★ ★ - Clostridium difficile 
Klebsiella pneumoniae
Nesseria gonorrhoeae

Antimicrobial, 
diarrhea/ constipation, 
immunomodulation, 
IBS/IBD, allergies, 
ulcerative colitis

Bifidobacterium 
lactis
HA-194

Dairy ★ ★ ★★ ★ - Nesseria gonorrhoeae Diarrhea, 
immunomodulation, 
IBS/IBD

Lactobacillus 
salivarius
HA-118

Human ★★★★ ★★★ ★★★ ★★★ Atopobium vaginae
Clostridium difficile 
Cronobactor sakazakii
Escherichia coli
Klebsiella pneumonia
Pseudomonas aeruginosa 
Salmonella typhimurium 

Enterococcus faecium
Listeria monocytogenes
Nesseria gonorrhoeae
Staphylococcus aureus
Streptococcus agalactiae 
Streptococcus mutans 

Antimicrobial, 
immunomodulation, 
IBS, urogenital, oral 
health, allergies

Lactobacillus 
fermentum
HA-179

Dairy ★★ ★★ ★★ ★★ Atopobium vaginae
Cronobactor sakazakii
Pseudomonas aeruginosa 
Staphylococcus aureus

Clostridium difficile 
Escherichia coli 
Klebsiella pneumonia
Listeria monocytogenes
Pseudomonas 
aeruginosa 
Salmonella typhimurium 
Streptococcus agalactiae 
Streptococcus mutans 

Antimicrobial, cholesterol, 
oral health, urogenital

Lactobacillus 
reuteri
HA-188

Human ★★ ★★ ★★★ ★★ - Atopobium vaginae
Clostridium difficile 
Cronobactor sakazakii
Klebsiella pneumonia
Pseudomonas 
aeruginosa 
Staphylococcus aureus

Antimicrobial, 
diarrhea/constipation, 
immunomodulation, oral 
health, peptic ulcers

★ ★ ★ ★ = strong     ★ ★ ★ = good     ★ ★ = avg.

L. plantarum is getting more attention because of the 
accumulation of clinical studies that are confirming its 
benefits:
•	 Several	double-blind	studies	have	concluded	that	L. 

plantarum has a beneficial effect on the symptoms of 
irritable bowel syndrome, a condition with abdominal 
pains, constipation and diarrhea.20-22

•	 L. plantarum exhibits strong antioxidant properties.23

•	 Studies	have	confirmed	L. plantarum ’s ability to 
modulate proinflammatory and anti-inflammatory 
immune responses in the body.24, 25 

•	 L. plantarum produces antimicrobial substances that 
give it strong effects against pathogenic bacteria 
such as Clostridium difficile and Pseudomonas ae-
ruginosa.

•	 L. plantarum is effective for reducing gastrointestinal 
symptoms during antibiotic treatment.26 

•	 There	is	evidence	that	L. plantarum strains have LDL 
cholesterol lowering effects through the hydrolyzing of 
bile salts in individuals with Hypercholesterolemia.27, 28

•	 L. plantarum has been proven to improve intestinal 
barrier function.29 By signalling for tight junction 
formation in the intestine, L. plantarum helps to 
prevent pathogens from leaking into the blood-
stream, compromising immune functions (“leaky gut” 
syndrome).

•	 L. plantarum is able to strongly establish itself in the 
intestine via supplementation. One study showed that 
it stayed in the intestine for an additional 11 days after 
supplementing for a 10 day period.30

•	 Recent	animal	studies	published	in	2014	demonstrat-
ed that L. plantarum can increase the production of 
IgA (immunoglobulin A), allowing for better protection 
against respiratory influenza infection.31

If your probiotic supplement features a strong dose of L. 
plantarum, you can be assured of getting an adaptable, 
effective formula.

Prebiotics – Helping to establish 
probiotic colonization
Fructooligosaccharides, known as FOS, are a type 
of sugar found naturally in plants such as chicory, 
bananas, onions, or Jerusalem artichoke. FOS is a 
non-digestible fibre that goes through the digestive 
system intact, until it enters the large intestine. There 
it acts as a prebiotic or food for bacteria, primarily for 
lactobacilli and bifidobacteria strains, to increase their 
growth, activity and proliferation.32 A prebiotic can help 
supplemented probiotic strains to establish themselves 
in the intestinal tract.
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