The human gastrointestinal tract
contains approximately 1014
bacterial cells that form a unique,
diverse and very dynamic micro-
bial ecosystem also known as gut
microbiota. The genomes of all in-
testinal microbes form the “micro-
biome”, representing more than
100 times the human genome.
The composition of gut micro-
biota is crucial for human health.
Normal gut microbiota enhances
digestive processes, produces
certain vitamins and nutrients,
facilitates absorptive processes,
participates in development and
maturation of the immune system
and limits colonization of the gut
by pathogenic microorganisms.

it has been demonstrated that
the following predominant mi-
croorganisms constitute for the
normal gut microbiota: Bacteroi-
des, Clostridium, Eubacterium,
Veillonella, Ruminococcus, Bifido-
bacterium, Fusobacterium, Lac-
tobacillus, Peptostreptococcus
and Peptococcus. Diet is a major
environmental factor influenc-

ing gut microbiota diversity and
functionality.

Abnormalities in the composition
of normal gut microbiota, also
known as dysbiosis, frequently re-
sult in the development of chronic
inflammatory, autoimmune and
atopic processes not only within
the gut but also in the distant
body compartments such as skin,

exocrine glands, the brain, mus-
cles and joints.

It is well recognized that people
affected by poorly controlled
celiac disease have detectable
dysbiosis.

Compared to healthy individuals,
people with active celiac disease
are characterized by higher num-
bers of Gram-negative bacteria,
known to activate pro-inflamma-
tory processes, and lower num-
bers of Gram-positive bacteria
benefiting the gastrointestinal
tract and anti-inflammatory re-
sponses. Furthermore, recent
studies of children with celiac
disease showed that even a strict
compliance with a gluten-free
diet does not completely restore
the normal gut microbiota. Di
Cagno and colleagues analyzed
the composition of gut microbiota
in children with celiac disease on
a strict gluten-free diet as com-
pared to a group of matched,
non-celiac controls. The study
showed that the levels of Lacto-
bacillus, Enterococcus and Bifido-
bacteria were significantly higher
in fecal samples from healthy
children rather than from celiac
children. On the contrary, cell
counts of potentially pathogenic
microorganisms such as Bacteroi-
des, Staphylococcus, Salmonelia,
Shighella and Klebsiella were sig-
nificantly higher in celiac children
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compared to healthy children.

Based on the aforementioned
data, it is obvious to propose
that probiotics, defined as viable
microorganisms benefiting gas-
trointestinal health, may serve as
a valuable addition to the main-
tenance protocols for those with
celiac disease.

Well established probiotic ef-
fects include:

1.

Beneficial effects on dysbio-
sis including control of yeast
(Candida albicans) overgrowth

Facilitation of pathogenic bac-

teria elimination (for example,
Clostridium difficile and Heli-
cobacter pylori) :
Reduction of local and sys-
temic inflammatory responses
Prevention of autoimmune and
allergic reactions

Prevention and treatment of
antibiotic-associated diarrhea
Normalization of intestinal
contractions and stool consis-
tency

Reduction of the concentra-
tion of cancer-promoting
enzymes and metabolites in
the gut

Prevention of upper respira-
tory and urogenital infections
Cholesterol-lowering activity

. Experimental data indicate

that probiotics can benefit
celiac disease.
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“Role of Probiotics”, continued

Lindfors K. and colleagues
showed that live probiotic, Bifido-
bacterium lactis, bacteria in-

hibit the toxic effects induced by
wheat gliadin in intestinal epithe-
lial cell culture.

Papista C. et al. demonstrated (in
a mouse model) that probiotics
can prevent intestinal damage of
celiac disease.

The published data on the benefi-
cial effects of probiotics in celiac
patients is limited. Our clinical
experience (Institute for Special-
ized Medicine — www.ifsmed.
com) indicates that appropriately
selected probiotics significantly
reduce diarrhea and bloating in
patients with gluten intolerance
and celiac disease. Furthermore,
we see positive reduction of glu-
ten-associated joint and muscle
pain, fatigue and brain fog as well

as on gut colonization with yeast.
Probiotics also normalize mark-
ers of inflammation (for example,
C-reactive protein) and markers of
mucosal immune responses (for
example, fecal secretory immu-
noglobulin A — slgA). Typically, the
benefits of probiotics administra-
tion cannot be seen instantly. It
takes at least 4-6 months to see
measurable benefits.

The choice of probiotics is an-
other difficult issue for an inexpe-
rienced consumer.

The following probiotic strains
may benefit those with celiac dis-
ease and gluten intolerance:

a. Lactobacillus acidophilus is
a species of Lactobacilli which
occurs naturally in the human and
animal gastrointestinal tract and
in many dairy products. The L.

acidophilus strain DDS-1 is one of
the best characterized probiotic
strains in the world. The medicinal
properties of L. acidophilus DDS-
1 include: production of lactic
acid supporting good bacteria in
the gut, production of B and K
vitamins, prevention of colon can-
cer, prevention of ‘traveler’s diar-
rhea’, inhibition of gastric/duode-
nal ulcers caused by Helicobacter
pylori, reduction of symptoms of
eczema and atopic dermatitis,
reduction of serum cholesterol
level, fermentation of lactose and
reduction of symptoms of lac-
tose intolerance, and reduction of
intestinal pain.

b. Lactobacillus plantarum is a
Gram-positive bacterium naturally
found in many fermented food
products including sauerkraut,
pickles, brined olives, Korean
kimchi, sourdough, and other
fermented plant material, and also
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“Role of Probiotics”, continued

some cheeses, fermented sau-
sages, and stockfish. The me-
dicinal properties of L. plantarum
include: production of D- and
L-isomers of lactic acid feeding
beneficial gut bacteria, produc-
tion of hydrogen peroxide killing
pathogenic bacteria, production
of enzymes (proteases) degrading
soy protein and helping people
with soy intolerance, synthesis of
amino-acid L-lysine that promotes
absorption of calcium and the
building of muscle tissue, pro-
duction of enzymes (proteases)
digesting animal proteins such as
gelatin and helping people with
pancreatic insufficiency.

c. Lactobacillus casei is a spe-
cies of Lactobacilli found in the
human intestine and mouth. The
medicinal properties of L. casei
include: production of lactic acid
assisting propagation of desirable
bacteria in the gut, fermentation
of lactose and helping people
with lactose intolerance, fermen-
tation of beans causing flatulence
upon digestion.

d. Lactobacillus rhamnosus is
a species of Lactobacilli found in
yogurt and other dairy products.
The medicinal properties of L.
rhamnosus include: production
of lactic acid supporting good
bacteria in the gut, production of
bacteriocins and hydrogen per-
oxide killing pathogenic bacteria,
prevention of diarrhea of vari-
ous nature, prevention of upper
respiratory infections, reduction
of symptoms of eczema and
atopic dermatitis, affecting GABA
neurotransmitting pathway and
reducing symptoms of anxiety.

e. Lactobacillus salivarius is a
species of Lactobacilli isolated
from saliva. The medicinal proper-
ties of L. salivarius include: pro-

A

duction of lactic acid supporting
good bacteria in the gut, reduc-
tion of inflammatory processes
causing colitis and inflammatory
arthritis, prevention of colon can-
cer.

f. Bifidobacterium bifidus is a
Gram-positive bacterium which

is a ubiquitous inhabitant of the
human gastrointestinal tract. B.
bifidus are capable of fermenting
various polysaccharides of animal
and plant origin. The medicinal
properties of B. bifidus include:
production of hydrogen peroxide
killing pathogenic bacteria, modu-
lation of local immune responses,
production of vitamins B, K and
folic acid, prevention of colon
cancer, bioconversion of a num-
ber of dietary compounds into
bioactive molecuies.

g. Bifidobacterium lactis is a
Gram-positive bacterium which
is found in the large intestines of
humans. The medicinal proper-
ties of B. lactis include: produc-
tion of hydrogen peroxide killing
pathogenic bacteria, modulation
of local immune responses, pro-
duction of vitamins B, K and folic
acid, prevention of colon cancer.

h. Lactococcus lactis is a Gram-
positive bacterium used in the
production of buttermilk and
cheese. The medicinal properties
of L. lactis include: production

of lactic acid supporting good
bacteria in the gut, prevention of
colon cancer, fermentation of lac-
tose and reduction of symptoms
of lactose intolerance.

i. Saccharomyces boulardii is

a probiotic strain of yeast first
isolated from lychee and man-
gosteen fruit. Upon consumption,
S. boulardii remains within the
gastrointestinal lumen, and main-
tains and restores the natural flora

in the large and small intestine.
There are numerous randomized,
double-blind placebo-controlled
studies showing the efficacy of S.
boulardii in the treatment and pre-
vention of various gastrointestinal
disorders. Potential indications for
use of Saccharomyces boulardii
in humans include: 1) diarrhea/
traveler’s diarrhea/antibiotic-asso-
ciated diarrhea, 2) infection with
Clostridium difficile/pseudomem-
branous colitis, 3) irritable bowel
syndrome, 4) ulcerative colitis and
Crohn’s disease, 5) partial IgA
deficiency, 6)peptic-ulcer dis-
ease due to Helicobacter pyiori.
Published data also indicate that
enzymes produced by S. boular-
dii can digest alpha-gliadin and
related molecules.

j. Bacillus coagulans, also
known as Lactobacillus sporo-
genes, is a gram-positive, spore-
forming probiotic which is charac-
terized by the increased survival
in acidic gastric environment and
in bile-acid-associated duodenal
environment as compared to the
commonly used probiotic micro-
organisms. Bacillus coagulans do
not adhere to the human intesti-
nal epithelium and is completely
eliminated in four to five days
unless chronic administration is
maintained. Once in the intes-
tines, Bacillus coagulans is acti-
vated and releases anti-inflamma-
tory molecules or acts indirectly
to eradicate organisms in the gut
responsible for the inflamma-
tory immune response. Activated
Bacillus coagulans produces
bacteriocins and lowers local pH
by producing L(+) lactic acid that,
along with competition for sites
of mucosal adherence, works to
dislodge and eliminate any an-
tagonizing microbes that may be
contributing to an inflammatory
response. Bacillus coagulans also
produces short-chain fatty acids
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“Role of Probiotics”, continued

such as butyric acid, a compound
known to support the health and
healing of cells in the small and
large intestines and to contribute
to modulation of the mucosal im-
mune system.

To achieve therapeutic responses,
the daily dose of the probiotics
should be at least 25 billion CFUs
(colony-forming units) and above.
We recommend taking probiot-
ics on an empty stomach either
20-30 minutes before breakfast or
one-two hours after dinner with
plenty of fluids. In those taking
antibiotics, the time of the probi-
otic administration needs to be
spaced out from that of antibiot-
ics for at least several hours.

Dr. Shikhman, CEO/Founder,
Institute for Specialized Medicine,
the nation’s first clinic for integra-
tive rheumatology; 12865 Pointe
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