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ABOUT PROBIOTICS
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ILJA METJNIKOV
Nobel laureate, known as

”the father of
probiotics

”

PROBIOTICS are defined by the World
Health Organisation as “Live microorganisms which when administered in
adequate amounts confer a health benefit
on the host”. Lactic acid-producing
bacteria isolated from the human
gastro-intestinal tract, plant material or
food are by far the most common types
of microbes used as probiotics, but
certain yeast and bacilli may also be used.
These bacteria are often used in fermented
dairy products or food supplements
designed to support efficient function
of our digestive system and regulate our
immune system.
At the beginning of the 20th century, the
Russian scientist and Nobel laureate ILYA
MECHNIKOV made the original observation of the positive role played by
probiotic bacteria on our health.
Mechnikov observed that certain rural
populations in Europe that lived largely
on milk fermented by lactic-acid bacteria,
for example in Bulgaria and the Russian
steppes, lived exceptionally long lives.

He introduced the notion that the
ageing process results from the activity
of putrefactive microbes producing toxic
substances in the large bowel. According
to Mechnikov these compounds were
responsible for what he called “intestinal
auto-intoxication”, which caused the
physical changes associated with old
age. He suggested that it should be
possible to modify the gut flora and
replace harmful microbes with useful
ones.
Based on these observations, Mechnikov
proposed that consumption of fermented
milk would “seed” the intestine with
the right type of bacteria, decreasing
the intestinal pH and suppressing the
growth of proteolytic bacteria. Mechnikov
is therefore known as the “Father of
Probiotics”.
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02
TAXONOMY
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PROBIOTIC organisms are commonly
from the genera Lactobacillus and Bifidobacterium, but also include species
of Enterococcus and Streptococcus,
which are all lactic acid bacteria, and
Saccharomyces boulardii which is a
species of yeast.

19070

ACIDOPHILUS

LACTOBACILLUS

Lactic acid bacteria (LAB) form the
largest group of probiotics, perhaps
due to their long historical use as
dairy starter cultures. The general
description of these bacteria is a group
of gram-positive, non-spore-forming,
non-respiring cocci or rods, which
produce lactic acid as the major end
product during the fermentation of
carbohydrates.

Strain

Species

Genus

The classification of LAB is divided into different genera
based on morphology (shape and structure); mode of
glucose fermentation; growth at different temperatures;
configuration of lactic acid production, and acid and bile
tolerance.
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03

BACTERIA IN THE GI TRACT –
FLORA COMPOSITION
WE have between 1-2 kg bacteria in
our digestive tract, which is 100 trillion
(1.0E+14) microorganisms or 10 times
more than the number of cells in the
human body. This flora can be composed of between 300-1000 different
species, although the majority (99%)
are likely to be from only 30-40 species
as indicated in the table on page 9.
Over 90% of the bacteria in the gut are
anaerobes, but in the cecum (beginning of large intestine), aerobic bacteria
reach high densities. Most of the bac-

biocare-brochureA5-ENG.indd 8

teria are neither beneficial nor harmful,
but account for up to 60% of the dry
mass in faeces. Only about 5-7% of our
gut flora are probiotic bacteria
Bacteria are an essential part of our
digestive system, helping to ferment
carbohydrates – without bacteria we
would not be able to digest fibres,
starches or sugars. Bacteria turn fibres
into short-chain fatty acids that, among
other things, are essential for healthy
bowel movements.

17/12/2018 19.23

Number of microorganism (cfu/ml or cfu/g)
small intestine

Microorganisms

Oropharynx

Stomach

Jejunum

Ileum

Colon

108-1010

0-104

0-105

104-108

1010-1012

106-108

0-103

0-104

102-104

102-105

rare

rare

0-10

4

10 -10

105-1010

0-102

0-102

0-103

102-105

104-106

0-10

0-10

7

10 -10

104-1010

0-102

0-102

102-104

102-105

104-106

0-103

0-103

102-106

1010-1012

Bifidobacterium

0-102

0-102

0-104

103-109

108-1011

Lactobacillus

0-10

0-10

0-10

5

10 -10

106-108

Total Count

Aerobic microorganisms
Streptococcus
Enterococcus
Staphylococcus
Enterobacteria
Yeasts

rare

0-103

2

2

3

2

2

Anaerobic microorganisms
Peptostreptococcus

Clostridium

3

3

4

2

rare

rare

102-104

106-109

Eubacterium

3

10 -10

rare

rare

rare

109-1012

Veillonella

103-108

0-102

0-103

102-104

103-106

Fusobacterium

10 -10

0-10

0-10

4

10 -10

106-108

0-103

103-107

1010-1012

10 -10

104-105

rare
2

4

Bacteroides fragilis
Prevotella

8

rare

10 -10
6

8

2

rare

0-10

2

3

10 -10
2

4

3

3

4
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FUNCTIONS OF
PROBIOTIC BACTERIA
PROBIOTICS help to keep a healthy digestive system
by numerous actions:

BARRIER
FUNCTION

By colonising and occupying the adhesion sites on the
intestinal lining, probiotics prevent harmful bacteria and
viruses from attachment. They inhibit harmful organisms from
migrating from the lumen into the blood stream and causing
infections.

BACTERIOCINS

Some probiotic bacteria produce natural antimicrobial
substances called bacteriocins. These kill or inactivate
pathogenic bacteria by penetrating the cell wall and extracting
the toxic components.

ACIDIFICATION

Probiotics produce lactic and acetic acids during fermentation
of sugars, lowering the intestinal pH and further inhibiting the
undesirable bacteria from growing.

biocare-brochureA5-ENG.indd 10
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HYDROGEN
PEROXIDE

Probiotics can produce hydrogen peroxide, which is
useful for creating an environment where yeast cannot
survive. This is helpful in maintaining vaginal health.

COMPETITION

Probiotics prevent the colonization of invading
pathogenic bacteria by attaching to the intestinal wall,
crowding out and taking nutrients from unwanted
bacteria and yeast.

NUTRITIONAL

Probiotic bacteria assist the body’s own production
of vitamins, such as B1, B3, B6, B12 and vitamin K.
B. bifidum, B. infantis and B. longum are especially
good producers of B-vitamins.

METABOLIC

Probiotics produce various enzymes, such as
carbohydrases that breakdown carbohydrates and
facilitate the release and absorption of the energy from
these nutrients.

IMMUNE
MODULATION

70-80% of our immune system lies in the digestive
tract, probiotic bacteria help to enhance both
non-specific and specific immune responses by
activating immunoreactive cells such as macrophages
and lymphocytes (T-cells & B-cells) and also by
increasing production of immune factors such as
pro-inflammatory cytokines, immunoglobulins and
interferon.

SUPPRESSION
OF ALLERGIES

Probiotics have been found to modulate inflammatory
and hypersensitivity responses, an observation thought
to be at least in part due to the regulation of cytokine
function.

CONTROL
OF BLOOD
CHOLESTEROL

Probiotics help to ferment indigestible fibres, releasing
fatty acids that help to remove excess cholesterol.
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TYPES OF PROBIOTICS

1

THE BIFODOBACTERIUM
GENUS

Bifidobacterium is a genus of gram-positive, non-motile,non-spore-forming
anaerobic bacteria, which are normal
inhabitants of the large intestine (colon).
They are saccharolytic organisms that
produce acetic and lactic acids without
generation of CO2. They are found in
new-born babies and can be isolated
from the faeces of breast-fed infants,
but also play an important role in
the adult flora. To date, 30 species
of bifidobacteria have been isolated,
including probiotic species B. bifidum,
B. animalis, B. breve, B. longum, B.
infantis and B. lactis.

biocare-brochureA5-ENG.indd 12

Bifidobacteria significantly outnumber
Lactobacilli in the intestines.
Different species and strains of
bifidobacteria offer a range of beneficial
health effects, including the regulation
of intestinal microbial homeostasis, the
inhibition of pathogens and harmful
bacteria that colonize and infect the gut
mucosa, as well as the modulation of
local and systemic immune responses.
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Research suggests that bifidobacteria
species can improve the nutritional value
of foods. Some strains have the ability
to produce the production of vitamins
(B1, B2, B3, B6, B9, B12 and H), the
bioconversion of a number of dietary
compounds into bioactive molecules
and contain the following enzymes:
digestive, casein phosphatase, and
lysozyme.
BIFIDOBACTERIUM BIFIDUM
Bifidobacterium bifidum is a prominent
probiotic microorganism that takes
up residence primarily in the mucous
membrane lining of the large intestines
where it can be found at high
concentrations.
It is prevalent in breast milk and reduces
inflammation and regulates the mucus
layer to improve digestion in infants.
B. bifidum aids in the synthesis of
B-complex vitamins and vitamin K in
the intestines. This synthesis protects
the body from deficiencies of these
vitally important nutrients.
The bacteria produce an array of
antibiotics such as bifidin and various
anti-microbial substances such as
formic acid.

Studies on B. bifidum have also
established that these organisms can
be effective in therapeutic preparations
for the treatment of: digestive disorders
such as diarrhoea, constipation, irritable
bowel syndrome; prevention of urinary
tract infections, and promotion of
intestinal peristalsis.
BIFIDOBACTERIUM BREVE
Bifidobacterium breve is most commonly isolated from breast-fed infants.
It’s one of the most important bacteria
that live in the human intestine, and
is more abundant in the intestines
of babies and children than adults.
It helps to keep the digestive system
running smoothly, inhibiting the growth
of harmful bacteria such as E. coli and
boosting the immune system.
Like other bifidobacteria, they also reduce
ammonia-producing bacteria in the large
intestines, aiding the health of the liver.
It is also an important organism in the
synthesis of vitamins D and K, and
the bacteria adheres to the intestinal
surfaces very well.
These bacteria have superior ability to
break down many types of food, even
plant fibres that are normally considered
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non-digestible. If B. breve can be encouraged in the digestive tract, the
occurrence of gas, diarrhoea, and bowel
irritations may be reduced.
BIFIDOBACTERIUM INFANTIS
Bifidobacterium infantis is a specific inhabitant of the large intestine, but does also
colonise in the vagina, leading to newborns’ first exposure to protective probiotic bacteria. It can be found at high
concentrations in infants, and is predominant in the faeces of breast-fed infants.
However the bacteria also inhabits the
intestines of adults.
B. Infantis are largely anaerobic and produce profuse quantities of acetic acid,
lactic acid and formic acid which acidify
the intestinal tract and help to reduce the
number of pathogenic bacteria.
Research suggests that the presence of
B. infantis in the colon helps to reduce the
incidence of infantile diarrhoea. Bacteriocidal activity has been observed against
such pathogens as Clostridia, Salmonella,
and Shigella.

B. lactis is one of the predominant bifidobacteria that transiently colonizes
the large intestine. It has been reported
to be useful for reducing the incidence
of diarrhoea and intestinal infections,
promoting the absorption of nutrients,
supporting the immune system, maintaining cholesterol levels and for detoxifying the intestine, the blood, and
the liver. Unlike most Bifidobacterium
species, it has high tolerance to oxygen,
salts, and acids.
Several studies indicate that B. lactis
may accelerate gastrointestinal transit time and thereby be useful to treat
symptoms such as distension related
to Irritable Bowel Syndrome (IBS) with
constipation.
BIFIDOBACTERIUM LONGUM
is one of the top four bifidobacteria
found in the large intestine and is one
of the most well known of the Bifido-

The bacteria produce water-soluble vitamins thiamine, nicotinic acid and folic
acid in far greater amounts than most of
the other species in the Bifidobacterium
group, and also help in promoting the
absorption of calcium.
BIFIDOBACTERIUM ANIMALIS
/ B. LACTIS
Bifidobacterium animalis was previously
thought to be distinct from B. lactis,
but today they are considered to be of
the same species, with B. lactis being a
subspecies of B. animalis.

biocare-brochureA5-ENG.indd 14
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bacterium family. Human breast milk
is rich in B. longum, which is just one
reason why breast-feeding is beneficial
for babies.
B. longum have genes that can synthesize about 19 different amino acids through their metabolic processes. It plays
an essential role in preventing the colonization of pathogenic bacteria by attaching to the intestinal wall and crowding out unwanted bacteria and yeast.
Studies show that B. longum may alleviate symptoms related to IBS and reduce the frequency of gastrointestinal
disorders such as constipation. Among
others B. longum transforms fibres into
fatty acids during fermentation, which
lowers the intestinal pH and stimulates
peristalsis.

2

THE LACTOBACILLUS
GENUS

Lactobacilli are a major part of the lactic acid bacteria group, named as such
because most of its members convert
lactose and other sugars to lactic acid.
They are normal inhabitants of the human intestine and vagina, and can be
found in decaying plant material, yogurt,
cheese, sauerkraut, pickles, beer, wine, cider, and other fermented foods. To date,
over 125 species of the genus Lactobacillus have been identified. Lactobacilli
used as probiotics include L. acidophilus,
L. rhamnosus, L. breve, L. bulgaricus, L.
casei, L. gasseri, and L. plantarum.
LACTOBACILLUS ACIDOPHILUS
Lactobacillus acidophilus is one of the
most studied micro-organisms that
colonizes the small intestine. It is well
documented that L. acidophilus produces natural antibiotics lactocidin,

acidophilin, etc., which have known antimicrobial activity against Staphylococcus
aureus, Salmonella, E.coli and Candida
albicans. It is known to implant itself on
the intestinal wall and re-enforce the
barrier function of the intestinal lining,
helping control intestinal infections. It
has been found to be useful for people
with digestive disorders such as IBS,
and to prevent and resolve incidents
of diarrhoea. They also improve the digestion of milk products by breaking
down milk sugar (lactose), due to production of the enzyme β-galactosidase.
Some studies also indicate that Lactobacillus acidophilus stimulates the immune response against unwanted intestinal
micro-organisms including viruses, and
may help control serum cholesterol levels.
Lactobacillus acidophilus also attaches
to the lining of the wall of the vagina,
cervix and urethra and is used to prevent and/or treat urinary tract infections and bacterial vaginosis. The bacteria have a high production of hydrogen
peroxide, which helps to reduce the
pH and restores the urinary tract and
vaginal floras.
LACTOBACILLUS BREVIS
This probiotic bacterium is often found
in fermented foods such as sauerkraut
and pickles. It produces both lactic and
acetic acids from the fermentation of
sugars. It has been reported to be useful in the maintenance of digestive
health and the treatment of periodontal
disease, to improve immune function
and be anti-inflammatory. It is useful
in the maintenance of vaginal health
since it produces hydrogen peroxide,
which disrupts the growth of yeast that
can cause infection, and maintains the
acidic vaginal pH levels. It is reported
to work very well in combination with L.
rhamnosus for children’s products.
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LACTOBACILLUS BULGARICUS
Lactobacillus bulgaricus is considered
a transient micro-organism that does
not implant well in the intestinal tract,
but still provides an important protective
role. This organism is used extensively in
the commercial fermentation of yogurt.
The bacteria helps to reduce intestinal
infections by excreting metabolic end
products including natural antibiotic,
antiviral substances and lactic acids.
This is a very virulent and strong growing
bacterium that provides a favourable
environment for the growth of other
lactobacilli and bifidobacteria residing
in the intestine. L. bulgaricus have the

biocare-brochureA5-ENG.indd 16

ability to enhance lactose digestion in
lactose intolerant individuals and also
to inhibit the growth of E. coli and Salmonella.
Studies indicate that certain strains of
L. bulgaricus stimulate production of
interferon and tumour necrosis factor,
thus establishing a potential role in
modulating the immune system.
LACTOBACILLUS CASEI
Lactobacillus casei is a beneficial probiotic that is transient in the human body.
The bacteria may be found in raw milk
and colostrum, and are used in fermented productsincluding yogurt, cheese and

17/12/2018 19.23

olives. It has been used for centuries in
traditional cultured milks in Asia, such as
the Yakult beverage from Japan.
L. casei is reported to reduce allergy
symptoms by modulating the inflammatory response. They have been reported to regulate the immune responsiveness and decease the effects
of milk intolerance. Some strains are
very aggressive and can be good to
inhibit pathogenic microbial infections,
thus reducing diarrhoeal episodes. They
can be used to inhibit the overgrowth
of Candida and are thus useful to treat
or prevent vaginitis.
LACTOBACILLUS GASSERI
Found typically in the intestine and vaginal tract of humans and animals, this
strain is often used in the fermentation
of meat. It has been found to have good
survival and adherence to the mucosal
layer, where it helps to regulate the
immune functions and moderate allergic response. It produces useful bacteriocins which help to restrict the
growth of pathogenic bacteria and also
hydrogen peroxide which is useful in
maintaining vaginal health.
LACTOBACILLUS PARACASEI
Naturally found in fermented dairy products, this strain, which is closely related
to L. casei, is widely used as a probiotic.
It has the ability to modulate immune
functions, reduce the inflammation
from colitis and improve the symptoms
of diarrhoea. It is useful in the management of allergies, blood pressure and
cholesterol.
LACTOBACILLUS PLANTARUM
Lactobacillus plantarum is a widespread
member of the genus Lactobacillus,
commonly found in sauerkraut, pickles,
brined olives, Nigerian ogi, sourdough
and other fermented plant material and

also in some cheeses and fermented
sausages. It is a hardy strain of bacteria
that has been shown to survive well in
the human gastrointestinal tract.
L. plantarum vigorously attacks pathogenic bacteria and creates an environment that is hospitable for the
resident strains to expand. It secretes
the naturally occurring antibiotic lactolin,
and is also known to have the ability
to synthesize the amino acid L-lysine,
which has beneficial anti-viral activities.
Studies of L. plantarum have shown that
the bacteria seem to be highly effective
in decreasing abdominal bloating in
patients with IBS. It has also reported
to strengthen the immune system and
reduce the inflammatory responses.
LACTOBACILLUS REUTERI
L. reuteri is a species native to humans,
and thus attaches well and stimulates
growth of resident strains. It modulates
the immune response of the mucosal
membranes, and produces antimicrobial compounds. L. reuteri is useful to
combat candidiasis and restore vaginal
pH and also to maintain oral health. It
stabilizes intestinal barrier functions, reducing intestinal permeability and thus
can protect against digestive upsets,
especially useful for people suffering
from IBS.
A recent study has shown that L. reuteri
is benefical for people with allergies, and
can help stabilise the intestinal barrier
function and decrease gastric upsets in
children with atopic dermatitis.
LACTOBACILLUS RHAMNOSUS
L. rhamnosus is considered to be one
of the most important bacteria and this
probiotic has been used in hundreds of
studies, most of them with very good results. The bacterium has good adhesion

BioCare Copenhagen

biocare-brochureA5-ENG.indd 17

17

17/12/2018 19.23

and colonizing properties and is known
to inhibit a number of pathogenic microbial infections, including vaginosis. It
also prevents rotavirus and Clostridium
difficile-associated diarrhoea. Studies
indicate that L. rhamnosus increases
the amount of immunoglobulins, IgA,
IgG, and IgM (antibodies), and thereby
stimulates the immune system. Its effect on immune-related diseases such as
atopic dermatitis, among other things
has been studied Danish hospitals with
good results.
LACTOBACILLUS SALIVARIUS
This probiotic bacterium is naturally
occurring in the oral cavity, intestines
and vagina. L. salivarius produce prolific amounts of lactic acid, which make
them hardy defenders of the teeth and
gums. They also produce a number of
antibiotics, and are speedy colonizers.
They are very prolific in the small intestine, where it is able to out-compete
pathogenic bacteria, making them ideal
in the treatment of diarrhoea. They have
the ability to modulate our immune system and our inflammatory response to
intestinal antigens. This can reduce colitis symptoms and protect against intestinal inflammation. It has the ability to
survive and grow in less than ideal conditions such as high salt environments.
They are useful for oral hygiene, reducing
IBS, reducing the disturbance
in micro-flora caused by antibiotics and
inhibiting common intestinal pathogens.

3

THE
COCCI

Streptococcus, sometimes referred to
as Lactococcus, are coccus-type bacteria which can make chain-forms in
liquid phase. They are homo-fermentative and are often used as starter cul-
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ture in the dairy industry for yoghurt and
cheese-making; S. thermophilus, S. faecalis and Lc. lactis are typical strains
used. The main characteristic of those
bacteria is to produce lactic acid very
quickly in fermentation medium.
STREPTOCOCCUS THERMOPHILUS
Streptococcus thermophilus is considered one of the most commercially
important of the lactic acid bacteria.
Being not of human origin, it has a relatively low rate of adherence to intestinal membrane, but its fast growth and
volatile acid formation help to control
growth of pathogenic bacteria and improve the colonisation with Lactobacillus
and bifidobacteria
.
This organism is known to be efficient
in breaking down lactose by producing
the enzyme β-galactosidase (lactase).
Those who are lactose-intolerant may
be greatly helped by supplementation
with this particular strain.
Antibiotics can have the adverse effect
of destroying both harmful and beneficial bacteria and thus allowing invasive
species to grow, which invokes diarrhoea.
Studies indicate that S. thermophilus
may reduce risks of antibiotic-associated diarrhoea.
Research also suggests that S. thermophilus can improve the uptake of
micronutrients available to the host.
Although its genus, Streptococcus,
includes some pathogenic species, S.
thermophilus is considered a safe bacterium; it has a long history of use and is
on the EFSA list of strains with qualified
presumption of safety.
LACTOCOCCUS LACTIS
Lactococcus lactis (formerly known as
Streptococcus lactis) is found in dairy
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products and is commonly responsible
for the souring of milk. Lactococci differ from many other lactic acid bacteria
in their pH, salt, and temperature tolerances for growth. They are not able to
colonise human tissues and a study has
shown that, three days after ingestion,
only 2% of the remaining ingested Lc.
lactis bacteria is found in the faeces.

4

SACCHAROMYCES
BOULARDII

Saccharomyces boulardii is a different
type of probiotics. It is not a lactic acid
bacteria, but is a yeast cell, which is a
subspecies of Saccharomyces cerevisiae
used in common baker’s yeast.
S. cerevisiae var boulardii is the full name
for this yeast probiotic which was originally

isolated from lychee and mangosteen
fruit in 1923 by the French scientist Henri
Boulard, who observed Southeast Asian
natives chewed the skin of lychee and
mangosteen in an attempt to control
symptoms of cholera and diarrhoea.
It has been shown to be non-pathogenic,
non-systemic (it remains in the gastrointestinal tract rather than spreading elsewhere in the body), and grows at 37°C,
an unusually high temperature.
S. boulardii decreases intestinal permeability and has been found useful in
decreasing IBS symptoms. It modulates
the immune defence by stimulating secretory IgA and secretory components
of immunoglobulins, which protect the
intestinal mucosa from inflammation. S.
boulardii is a more robust strain than most
probiotics and is therefore more likely to
have a fast effect on acute diarrhoea.
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SYNERGY WITH OTHER
INGREDIENTS
A number of active substances can improve the efficacy of probiotics and can
offer greater benefit when combined.

1

HEAT-INACTIVATED
BACTERIAL CULTURES
(TYNDALIZED BACTERIA)

Tyndalized bacteria are probiotics that
have been killed using a special heatbased process that allows them to retain
some of their abilities to stimulate the
immune system. They can be used very
effectively to treat bacterial infections
and intestinal upsets, since they do not
rely on cell growth in the intestine, at a
time when the intestinal conditions for
growth may not be optimal.
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Although the bacteria are dead, they
still demonstrate an antagonistic effect
against invasive pathogens such as Salmonella spp., E. coli, Shigella spp. etc.
by blocking the implantation of these
harmful bacteria.
The tyndalized lactic acid bacteria stimulate the immune response by increasing the TNF-α (tumour necrosis
factor-α) production, nitric oxide release and increased phagocytic activity in
macrophages.
A study showed that inactivated L.
acidophilus worked just as efficiently
as loperamide (as found in Imodium)
for the treatment of acute diarrhoea,
without the undesirable side effects.
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Furthermore the inactivated bacteria
can be just as efficient as live bacteria
in reducing abdominal pain, bloating
and flatulence caused by lactose malabsorption.
The heat-inactivated bacteria are preferred for a quick and short term stimulation of the immune system, since they
don’t colonise and proliferate. However,
it’s highly recommended to combine
the inactivated bacteria with lactic acid
bacteria or Saccharomyces boulardii.

2

CRANBERRY
EXTRACT

Cranberry extract works in harmony with
probiotics to help combat symptoms
of urinary tract infections. Cranberries
have a high content of tannins (proantho-cyanidins & anthocyanidins) that
can inhibit the synthesis of E. coli and
bind competitively to the bacterial receptors of the urinary epithelium, which
consequently reduces any infection.
However, the effect of cranberry alone
is short, since it only stay in the urinary
tract for a few days. The combined use
of cranberry extract and probiotics can
quickly restore and maintain urogenital
health, since probiotics prevent further
harmful bacteria from migrating from
the intestines into the urinary tract.

3

DIETARY FIBRES:
PREBIOTICS

Dietary fibres are an important part of
our diet, since they provide bulk to our
intestinal contents and are able to help
stimulate peristalsis. Dietary fibres are
not digested by our bodies as food, but
some are able to be used by the probiotic bacteria as food, thus boosting
their numbers, allowing some fibres to
be termed ‘prebiotics’. Not all fibres are
effective prebiotics: it depends on how
efficiently they can be used by the probiotic bacteria.
Short-chain fructo-oligosaccharides
(FOS) are fibres which produce shortchain fatty acids during fermentation
by bifidobacteria. The benefit of shortchain FOS is that 95% of the fibres are
digested in the first part of the large
intestine (ascending colon) which results in low gas production compared
with the digestion of other type of fibres
such as inulin, which is not completed
until later in the digestive process. A
combination of pre and probiotics is
termed a symbiotic, and is very useful
as a supplement for maintenance of
digestive health, especially for people
susceptible to constipation or diarrhoea.
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PROBIOTICS FOR
DIFFERENT INDICATIONS

1

ACUTE DIARRHOEA

WHO definition: “Diarrhoea is the condition of having three or more loose or
liquid bowel movements per day”. Diarrhoea is caused by increased secretion of
fluid into the intestine, reduced absorption of fluid from the intestine or rapid
passage of stool through the intestine.
Acute viral, bacterial or parasitic infection can destroy the beneficial microflora
and irritate the mucosa, thus leading
to a reduced absorption of fluids from
the intestine, and diarrhoea. This can
also be caused by intake of different
medications (e.g. antibiotics), bacterial overgrowth in the small intestine, or
medical conditions such as IBS.
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Many strains of lactobacilli and bifidobacteria can have beneficial effects on
acute diarrhoea, since they all produce
an environment conducive to the growth
of beneficial bacteria and antagonistic
to pathogenic bacteria.
Heat-inactivated bacteria are particularly
useful, since they do not rely on growth
for their action; they are able to adhere
to human intestinal mucosal cells and
thereby inhibit the systematic spreading
of pathogens.
S. boulardii is a more robust strain than
most probiotics and is therefore more likely to have a fast effect on acute diarrhoea.
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Moreover, it reduces sodium secretion
and thereby decreases the percentage
of water leaving the intestinal cells.

2

ALLERGIES

Allergies occur due to an over-reaction
of the immune system to a perceived
threat. This threat is normally harmless
but the body is hypersensitive, and releases antibodies in the form of Immunoglobulin E and localised inflammatory
responses. Hayfever, eczema, asthma
and atopic dermatitis are all examples
of common allergies. Probiotics can
modulate this immune response, decreasing the severity and incidence.
L. rhamnosus, L. reuteri, L.casei, B. breve and B. longum have all been studied
as being helpful against allergic reactions such as atopic dermatitis and allergic rhinitis.
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ANTIBIOTIC-ASSOCIATED
DIARRHOEA

Antibiotics usually kill both beneficial
and harmful bacteria throughout our
body, leaving a vacuum where any
surviving or newly introduced bad bacteria may colonize and rapidly proliferate. One of the most common causes
of AAD is infection with the bacteria,
Clostridium difficile (~20% of cases).
However, the majority of cases of AAD
(~70-80% of cases) are categorized as
non-specific, which may be caused by
alteration in the intestinal microflora.
Studies show that replenishing the
flora with normal bacteria during and

after antibiotic therapy seems to minimize the disruptive effects of antibiotic
use, reducing the risk of intestinal infections and diarrhoea.
Bifidobacteria are a predominant probiotic bacteria that colonize in the large
intestine. It helps to detoxify the intestine and balance a healthy intestinal
flora. It has been reported to be useful
for reducing the incidence of diarrhoea
and intestinal infections.
Lactobacilli colonize in the small intestine and are useful in preventing
antibiotic-associated diarrhoea caused
by pathogenic bacteria such as Clostridium difficile. The bacteria increase
production of immunoglobulins such
as IgA, IgG, and IgM, and enhance the
body’s natural immune defence.

4

BACTERIAL
VAGINOSIS

Bacterial vaginosis is a common and frequently-occurring problem for women
and occurs twice as often as fungal infection. It is estimated that 1 in 3 women
will develop bacterial vaginosis at some
stage in their lives. The most characteristic symptom is vaginal discharge with
a fishy odor. It is a case of a bacterial
imbalance rather than an infection, but
it can be a considerable nuisance. The
condition is not due to lack of hygiene,
but occurs when the balance is disturbed and an overgrowth of harmful
bacteria such as Gardnerella vaginalis
creates infection, raising the pH level
and making the vagina more alkaline.
A change in the normal bacterial flora,
including the reduction of Lactobacillus
may be caused by the use of antibiotics
or stress, which allows harmful bacteria
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to gain a foothold and proliferate in the
vaginal flora.
Hydrogen peroxide-producing lactobacilli strains, such as L. acidophilus & L.
rhamnosus not only help to normalize
the vaginal pH (3.8 to 4.5) but will also
re-balance the vaginal flora and alleviate
symptoms related to bacterial vaginosis.
They can also combat the yeast infections that occur after antibiotic use and
help restore the normal vaginal flora.

5

CONSTIPATION

Slow transit or constipation affects up to
30% of the population and is characterised by infrequent bowel movements
and difficult passage of stools. The prevalence is twice as common in women
as in men and increases with age. It is
a symptom with many causes, however,
insufficient intake of fluids, lack of fibre
in the diet, travel activities, pregnancy, Irritable Bowel Syndrome (IBS) or certain
medications often lead to constipation.
Probiotics have been found to be useful
in helping some patients with constipation, especially when this is due to
IBS. A combination of both lactobacilli
and bifidobacteria have been found to
help improve transit time, and, in combination with soluble fibres, have been
found to quickly restore balance in the
intestine.
Short-chain fructooligosaccharides
(FOS), are fibres which produce shortchain fatty acids during fermentation
by bifidobacteria. These acids reduce
intestinal pH and thereby stimulate
peristalsis and decrease the colonic
transit time, alleviating constipation.
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6

IRRITABLE BOWEL
SYNDROME (IBS)

IBS is a functional bowel disorder that
can be characterized by symptoms of
abdominal pain, cramps, gas, bloating,
diarrhoea and constipation. The pathogenesis of IBS is not know, but it is
frequently associated with an imbalance
of the bacteria flora. Surveys estimate
the prevalence rate ranging from 1520% of the adult population and the
condition is diagnosed 3 times more
often in women than men.
Studies show that various strains of bifidobacteria and lactobacillus are able to
reduce IBS-associated symptoms such
as abdominal pain, bloating, belching,
flatulence, diarrhoea and constipation.

7

ORAL HEALTH

More than 700 different bacterial and
fungal species have been identified in
the oral cavity. The permanent microflora has no harmful effects on teeth,
periodontium or mucous membranes,
but live in harmony with oral cavity tissues and protects them against foreign
microorganisms that can cause disease
development.
A variety of microorganisms such as
Streptococcus mutans play an important role at the beginning and progression of dental caries. The bacteria grow
in the plaque that forms on the surface
of the teeth. The bacteria use sugars to
produce acids which are able to dissolve
the tooth enamel, which may be eroded
(cavity).
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Other harmful bacteria such as Porphyromonas gingivalis degrades collagen by enzymatic activity to form deep
pockets between the teeth and gums,
which may result in paradentosis.
Some probiotic bacteria such as Lactobacillus salivarius has been shown to
prevent the growth of S. mutans and
thereby reduce the risk of tooth decay.
Other strains such as Lactobacillus casei produce bacteriocins which are able
to inhibit the growth of Porphyromonas
gingivalis and thus prevent paradentosis.

8

TRAVELERS’ DIARRHOEA

Travelers’ diarrhoea typically results
from contaminated food or water. Infectious agents are the primary cause
of travellers’ diarrhoea. Bacterial enteropathogens cause approximately 80%
of cases and viruses and protozoans
account for most of the rest. The most
common causative agent is Escherichia
coli (20-75%), followed by Shigella spp.,
Salmonella spp., Vibrio parahemolyticus
and Campylobacter jejuni. While viruses (e.g. Rotavirus and Norwalk) are
associated with less than 20% of adult
cases of travellers’ diarrhoea, they may
be responsible for nearly 70% of cases
in infants and children.
Lactobacilli can replenish the intestinal
flora with beneficial bacteria prior to
travelling and support the natural defence. They inhibit pathogenic bacteria
through the production of organic acids
and antimicrobial compounds such as
bacteriocins (lactocidin, acidophilin, etc)
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and antifungal peptides, which enhance
resistance or immunity.
Heat-inactivated bacteria are particularly
useful, since they do not rely on growth
for their action; they are able to adhere
to human intestinal mucosal cells and
thereby inhibit the systematic spreading
of pathogens.
S. boulardii is a more robust strain than
most probiotics and is therefore more
likely to have a fast effect on acute diarrhoea. Moreover, it reduces sodium secretion and thereby decreases the percentage of water leaving the intestinal cells.

9

Probiotic strains such as L. acidophilus
and L. rhamnosus produce natural antibacterial substances such as acidophilin,
which have a demonstrated effect in
reducing E. coli adhesion. Cranberry
extract with a high content of tannins
(proantho-cyanidins and anthocyanidins)
can also inhibit the synthesis of E. coli
and bind competitively to the bacterial receptors of the urinary epithelium, which
consequently reduces infection. However, cranberry only stays in the urinary
tract for 72 hours, so in order to prevent
recurrent problems, it is a good idea to
combine cranberry extract with probiotics that can inhibit the pathogen bacteria in the intestine and prevent them
from entering into the urinary tract.

URINARY TRACT
INFECTION

Urinary tract infections (UTI) are infections of the bladder, also known as cystitis, that affect 50% of all women at
some point in their lives. The primary
cause of UTI is a common faecal bacteria, Escherichia coli (E. coli), which enters
the urethra and bladder, causing infection that leads to severe irritation and
inflammation.
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08
SAFETY

PROBIOTICS are natural inhabitants of
the human digestive system and many
have actually been isolated from healthy
humans for use as probiotics in supplements. They are therefore considered
safe and suitable for human consumption, with very few instances of infection
associated with these species; normally
only when they enter a wound. Several
published studies have addressed their
safety, and most species have been
added to human food for decades.
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EFSA have listed all probiotic species of
Lactobacillus, Bifidobacterium, Streptococcus and Saccharomyces boulardii
in the Qualified presumption of safety
of micro-organisms in Food and Feed.
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GLOSSARY
Acid and bile tolerance
Ability to survive in simulated intestinal conditions,
which are a good indication of the potential survival and
growth in the intestinal tract.

Aerotolerant
Surviving and growing in small amounts of air.

Anaerobic
Living in the absence of oxygen or air.

Clostridium difficile

Immunoglobulins
A group of Y-shaped large glycoproteins that are produced by B-cells and that function as antibodies in the
immune response by identify and binding and neutralizing foreign objects such as bacteria and viruses.
There are five classes of immunoglobulins: IgA, IgD,
IgE, IgG, and IgM.

Interferons
Interferons (IFNs) are proteins made and released by
host cells in response to the presence of pathogens
such as viruses, bacteria, parasites or tumor cells. They
allow for communication between cells to trigger the
protective defenses of the immune system that eradicate pathogens or tumors.

C. difficile is a bacteria that occurs in small amounts in
many people’s large intestine. If the numbers increase
greatly, however, it can lead to infection. People suffering from C. difficile infection experience varied
symptoms, from mild or severe diarrhoea to severe
inflammation of the bowel. In some cases, particularly
amongst the elderly, it can cause death. C. difficile
infection is often thought to be caused by antibiotics,
which can diminish probiotic levels in the gut and allow
for overgrowth of C. difficile. The bacteria can become
contagious and is often referred to as a superbug.

Irritable Bowel Syndrome

Cytokines

Macrophages

Cytokines are any of a number of substances that are
secreted by specific cells of the immune system which
carry signals locally between cells, and thus have an
effect on other cells.

EFSA
European Food Safety Authority (www.efsa.europa.eu/)
is an agency of the European Union that provides
independent scientific advice and communication on
existing and emerging risks associated with the food
chain, created by European Regulation 178/2002.

Homeostasis
The tendency of a system, especially the physiological
system of higher animals, to maintain internal stability,
owing to the coordinated response of its parts to any
situation or stimulus that would tend to disturb its normal condition or function.

Hypersensitivity
Hypersensitivity (also called hypersensitivity reaction)
refers to undesirable reactions produced by the normal
immune system, including allergies and autoimmunity.

Irritable Bowel Syndrome (IBS) is a functional disorder
of the gastrointestinal tract characterised by varying
symptoms such as bloating, abdominal pain or discomfort; accompanied by diarrhoea or constipation or
alternation between the two.

Food Supplements
A dietary or nutritional supplement, usually sold in the
form of capsules, tablets, sticks or sachets. Probiotic
supplements are regulated by EFSA.
White blood cells (activated monocytes) that protect the
body against infection and foreign substances by breaking them down into antigenic peptides recognized
by circulating T cells.

Mucosa
Mucosa, also known as the mucous membrane, refers
to the moist lining of internal, hollow organs such as the
mouth and gastrointestinal tract.

OEM
The term “OEM” (Original Equipment Manufacturer) in
this context refers to the business model in which a
marketing company purchases finished products from
Biocare Copenhagen and re-sells them under its own
brand name. The rights to the product belong to Biocare
Copenhagen, but the customer obtains the rights to
use the product license-free as long as they buy it from
Biocare Copenhagen.

Pathogenic bacteria
Pathogenic bacteria, or pathogens, are harmful bacteria
that cause disease or illness. Well-known pathogens
include Salmonella and most types of E. Coli.
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Phagocytes / Phagocytosis

T helper cells

Phagocytes are large eating cells such as macrophages
or dendritic cells. The process of phagocytosis begins
with an attachment of the pathogen to the phagocyte.
The pathogen is the absorbed into a bubble-like organelle
called a phagosome. Once inside the phagosome, an
enzyme called lysosome starts to break down and digest the pathogen and discard the waste material. Antibodies enhance the phagocytosis process by coating
the surface of the pathogen particle, which encourage
the phagocyte to engulf it.

T helper cells (Th cells) are a sub-group of lymphocytes,
a type of white blood cell, that play an important role in
the immune system, particularly in the adaptive immune
system. These cells have no cytotoxic or phagocytic
activity; they cannot kill infected host cells or pathogens.
Rather, they help other immune cells—they activate and
direct other immune cells.

TNF

Defined by WHO as living microorganisms which confer
health benefits to the host. Probiotics are usually lactic
acid bacteria isolated from the human gastro-intestinal
tract, plant material or food. The bacteria are used in
fermented dairy products or food supplements, to
support efficient function of our digestive system and
regulate our immune system. Probiotic strains must be
on the Qualified Presumption of Safety list (The EFSA
Journal (2007); 587:1-16

Tumor Necrosis Factor (TNF) is a cytokine involved in
systemic inflammation and is a member of a group of
cytokines that stimulate the acute phase reaction. The
primary role of TNF is in the regulation of immune cells.
TNF, being an endogenous pyrogen, is able to induce
fever; to induce apoptotic cell death; to induce sepsis
(through IL1 & IL6 production); to induce cachexia;
induce inflammation; and to inhibit tumorigenesis and
viral replication. Dysregulation of TNF production has
been implicated in a variety of human diseases, including Alzheimer’s disease, cancer, major depression and
inflammatory bowel disease (IBD)

Putrefaction

Tyndalized or Heat Killed Bacteria

Probiotics

Decomposition of organic matter (particularly protein)
by microorganisms, resulting in production of foulsmelling matter.

Saccharolytic
Capable of hydrolyzing or otherwise metabolizing a
sugar molecule resulting in the production of energy.

Species

Probiotic strains of bacteria that have been grown and
then tyndalized or killed by a special heating process.
They retain some of their probiotic abilities, since the
cells are still recognised by the immune system, and
thus they elicit the same response. They can be useful
when treating acute diarrhoea since they do not need to
grow to give the desired effect, and does not cause any
side effects.

Species refers to a type of bacteria existing within a
genus or family. For example, casei is the name of a
species within the Lactobacillus genus. Different species within the same genus are considered to be more
closely related to each other than species from other
genera.

Strain
A probiotic ‘strain’ is a specific biological variety of a
species. For example, Lactobacillus casei Shirota, which
is used in Yakult. It is important to select a robust, clinically-trialled strain, since not all strains in each species
are alike in all properties and actions.

T lymphocytes
Lymphocytes: A small white blood cell that plays a large
role in defending the body against disease. Lymphocytes
are responsible for immune responses.
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BioCare Copenhagen
Ole Maaløes vej 3
2200 Copenhagen
Denmark
Tel +45 70 20 05 06
BIOCARECPH.COM

The information contained herein is, to the best of our knowledge, true and
correct and presented in good faith. It may be subject to change without
further notice. To the best of our knowledge, this product does not infringe
Intellectual Property Rights of any third party. This information is offered
solely for your consideration and verification.
Copyright© 2018 Biocare Copenhagen ApS.
All rights reserved..
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