Probiotics
for the Immune System
By Mindy Hermann, MBA, RDN

While probiotics are
unproven remedies, they
are actively being studied for
the benefits they may have on
the immune system and for
relief from intestinal problems.

T

he dairy case, particularly the yogurt section, is the
epicenter of an exciting and growing area of interest:
probiotics. The promises for probiotics are wide-reaching
and include benefits for the immune system. But, as with
any such trend, it is important to separate the helpful
from the hype.

Probiotics = For Life
The word probiotics means “for life,” a name that refers
to the ability of probiotics to boost populations of microorganisms such as bacteria that live in the human body. The
official definition of probiotics was developed by the Food
and Agriculture Organization of the United Nations in
2001. It states that probiotics are live microorganisms that
when administered in adequate amounts confer a health
benefit on the host. This definition was carefully crafted,
and each part of the definition describes an important
feature of probiotics:
• Probiotics are microorganisms, typically certain types
of bacteria but also other forms of microscopic life. It’s
important to note that not all bacteria, or even all bacteria
in yogurt and other dairy products, are probiotics. The only
bacteria that can be called probiotics are those strains that
have a scientifically proven connection to health.
• Only live organisms can be characterized as probiotics.
Bacteria and other organisms that no longer are alive
cannot aid other organisms in the body and, as such, are
not probiotics. Foods that contain probiotics may be marked
“live and active” on the label, meaning that the bacteria
cultures are guaranteed by the manufacturer to be alive.
• Probiotics must be consumed in adequate amounts.
This ensures that enough of them make it alive through
the digestive process (stomach acid and various digestive
enzymes destroy bacteria and other microorganisms) and
remain alive until they reach the large intestine. This
requires starting with a lot of cultures. Yogurt and other
fermented foods are rich in microorganisms, including
probiotics. One teaspoon of yogurt with live and active
cultures has approximately half a billion1 bacteria cultures!
• Not all bacteria improve the health of microorganisms
in the body. The probiotic classification pertains only to
those with health benefits that can include positive effects
on the immune system.
• While microorganisms that break down lactose offer a
benefit to people who are lactose-intolerant, these
microorganisms are not considered probiotics because
they act on milk and dairy products rather than directly on
the body.

All probiotics have three-part Latin names. The first part
is their genus, the second is their species and the third
refers to their strain. For example, one three-part Latin
name is Lactobacillus (genus) rhamnosus (species) GG
(strain). Different strains have different characteristics, just
like the difference between dogs (Canis lupus familiaris)
and common wolves (Canis lupus lupus).
Probiotics and the Body’s Natural Microorganisms
The human body is filled with microorganisms, including
bacteria, viruses and other microscopic life. Trillions of
microorganisms live on the skin, and trillions more live in
the digestive tract, which starts at the mouth and ends at
the anus. So many microorganisms — approximately 100
trillion2 — live in the average intestine that their total
weight adds up to about 2.5 pounds.3 Collectively, the
body’s microorganisms are called its microbiota. The specific
composition of each person’s microbiota is different and is
determined by genetics, exposure to microorganisms in
early life, diet, health and medications.

Only live organisms can be
characterized as probiotics.
A healthy microbiota has numerous important roles in
the body. It helps support the development of a strong
immune system. It forms a protective layer or barrier in the
intestine that blocks pathogens and harmful substances
from entering the bloodstream through the intestinal wall.
It also helps maintain a balance in the intestine between
beneficial and harmful microorganisms. When the microbiota
does not function properly, as in certain immune deficiency
disorders, pathogenic microorganisms can take hold,
causing discomfort and illnesses such as inflammatory
bowel disease and Crohn’s disease.4
Certain probiotics, namely the types of bifidobacteria
and lactobacilli that commonly are added to yogurt and
probiotics supplements, work by boosting the overall health
of the microbiota and gut barrier. They accomplish this in
several ways: boosting mucus production on the surface of
the intestine; preventing harmful bacteria from proliferating,
sticking to5 or traveling through the intestinal wall; and
stimulating the production of immunoglobulin A (IgA), the
primary antibody associated with mucosal immunity.6
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The relationship between probiotics and relief from
intestinal problems is actively being studied. Some findings
show that probiotics help relieve infectious diarrhea, but
more research is needed to determine which strains are
the most effective.7 Research results also suggest that
probiotics, by restoring a healthy balance of organisms in
the microbiota, may help alleviate the symptoms of
inflammatory bowel disease, Crohn’s disease, ulcerative
colitis and other disorders5,8 — some of which are more
common in people who are immune-compromised.

Approximately 70 percent
of the body’s immune
system is located in
the intestinal tract.
How Probiotics May Boost the Immune System
Approximately 70 percent of the body’s immune system
is located in the intestinal tract. Known as GALT (gutassociated lymphoid tissue),5 its primary immune responses
in the intestine target dietary proteins that could be
potential allergens, as well as pathogenic bacteria, viruses
and parasites.2 An unhealthy or unbalanced microbiota
may lead to inadequate immune responses and is thought
to contribute to the development of autoimmune diseases,
diabetes and other illnesses.5 Conversely, a healthy balance
of microorganisms in the intestine aids the immune system
by interacting with intestinal innate and adaptive immune
development and functions.9
Researchers, encouraged by the tremendous potential
and limited downside of probiotics, are actively trying to
figure out how they work to enhance the intestinal
immune response. Several possible mechanisms have
been put forth:
• Improve communication. By helping balance intestinal
microorganisms, probiotics enhance the ability of the microbiota to communicate, or “cross-talk,” with the immune
cells located in the intestinal mucosa. Failures in this
communication are thought to contribute to the development
of autoimmune and auto-inflammatory diseases.9
• Boost T cells. Probiotics appear to have a beneficial
effect on T cells, lymphocytes (white blood cells) that are
involved in cell-mediated immunity.10 It has been shown that
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a variety of strains of lactobacillus, a probiotic bacteria,
improve the health of T cells and increase the ability of
these blood cells to destroy harmful bacteria.11
• Activate cells that stimulate immune responses.
Dendritic cells are cells in the immune system that intercept
and deliver antigens to T cells and B cells, where the
adaptive immune response takes place. They help regulate
both innate and adaptive immunity by producing
anti-inflammatory cytokines and chemokines (both are
compounds that signal the immune system). Certain
probiotic strains help activate dendritic cells while also
suppressing the inflammation process caused by pathogens.
Probiotics also stimulate immune cells to better tell the
difference between harmful and beneficial bacteria.5
• Stimulate IgA production. The positive influence of
probiotics on IgA in the intestinal mucosal lining may
improve immune function.5
The relationship between probiotics and reduced inflammation has been shown in short-term studies to aid symptoms of
irritable bowel syndrome (IBS)12 and certain types of colitis,5
which are not immune diseases. But, results of longer-term
IBS studies vary.13 However, to date, probiotics have not
definitively been shown to be effective in inflammatory
bowel disease, Crohn’s disease or several other conditions.13
Additionally, despite probiotics’ promising effects on the
intestinal immune system, studies have not yet demonstrated
that they benefit disorders involving the immune system.
Long-term studies on large groups of people are needed to
determine whether different combinations of probiotics,
given at specific stages in the disease process, might lead to
beneficial results. Thus, for now, probiotics are not part of
mainstream therapy for inflammatory bowel disease and
other immune-related intestinal disorders.14
Adding Probiotics to the Diet
Although probiotics are considered to be unproven
remedies and the U.S. Food and Drug Administration has
not approved any health claims for probiotics,15 many
people add them to their diet with the thought that they
can’t hurt and possibly can help. The most common
products with probiotics are yogurts that contain probiotic
cultures in addition to their traditional yogurt cultures, a
variety of dairy and non-dairy beverages, and probiotic
supplements. When deciding on a probiotic food or
supplement, it must continue to be taken on a regular
basis in order to get any potential benefit; once stopped,
the microbiota is likely to go back to the way it was
before beginning probiotics.5

Always look for package information on the strains of
probiotics that are supplied in the products being
considered. Different strains have different potential effects
on particular conditions in the body,16 research on one
strain is not applicable to others, different people do not
have the same response to a specific probiotic, and results
from animal studies do not necessarily apply to humans.2,15
Furthermore, no strains or combinations of strains have yet
been proven to improve immune disorders.
Exact dosages can’t be found on most products, but
foods and supplements will list the species and strain.
Some will state that the cultures are live and active, and
supplements will list the approximate number of cultures.
In 2011, the Agency for Healthcare Research and Quality
looked at the safety of probiotics and concluded that they
have few negative side effects. However, long-term safety
has not yet been studied extensively in healthy populations
or in people who have chronic illnesses or immune deficiency
diseases and who consistently take daily doses.15 That is
why it is important to consult with a doctor or other health
professionals before starting a probiotics regimen.
Additionally, probiotics should not take the place of
scientifically proven medications or treatments.15
Because probiotics are live microorganisms, they need to
be handled properly to ensure that they stay alive. A
package statement that lists the number of live cultures in
a product pertains to the product when it leaves the
manufacturing facility. Improper handling during shipping
and storage can kill the bacteria, and, unfortunately, there
is no way of knowing that a product might have been
mishandled. However, if a product package calls for refrigeration and it is being sold from a room-temperature shelf,
it shouldn’t be purchased. For freshness, products with the
latest expiration date should be chosen, and package
instructions for storage at home should be followed.
The field of probiotics is rapidly changing, with new
research findings continuing to be published and new
products hitting the store shelves. Patients should rely on
reputable sources for information on scientifically proven
relationships between probiotics and immune system
disorders. And, when choosing among brands, reviews from
reputable third parties and other users should be taken into
account, and a product and dosage schedule that makes
the most sense for the patient should be considered.
MINDY HERMANN, MBA, RDN, is a food and nutrition writer
and communications consultant in metropolitan New York. She
gets her probiotics from yogurt, which she tries to eat daily.

References
1. National Yogurt Association. Live & Active Culture Yogurt. Accessed
at aboutyogurt.com/index.asp?bid=5.
2. World Gastroenterology Organisation Practice Guideline. Probiotics
and Prebiotics, May 2008. Accessed at www.worldgastroenterology.org/
assets/downloads/en/pdf/guidelines/19_probiotics_prebiotics.pdf.
3. Bocci, V. The Neglected Organ: Bacterial Flora Has a Crucial Immunostimulatory Role. Perspectives in Biology and Medicine, 1992 Winter35(2):
251-60. Accessed at www.ncbi.nlm.nih.gov/pmc/articles/PMC1500832.
4. O'Flaherty, S, Saulnier, DM, Pot, B, and Versalovic, J. How can probiotics
and prebiotics impact mucosal immunity? Gut Microbes, 2010
Sep;1(5):293-300. Epub 2010 Jul 7. Accessed at www.ncbi.nlm.nih.gov/
pubmed/21327037.
5. Howarth, GS, and Wang, H. Role of Endogenous Microbiota,
Probiotics and Their Biological Products in Human Health. Nutrients,
2013 Jan 10;5(1):58-81. doi: 10.3390/nu5010058. Accessed at
www.ncbi.nlm.nih.gov/pubmed/23306189.
6. International Scientific Association for Probiotics and Prebiotics.
Probiotic/Prebiotic Science. Accessed at www.isapp.net/pp_intro.asp.
7. National Center for Complementary and Alternative Medicine.
Spotlight on a Modality: Oral Probiotics: What the Science Says.
Accessed at nccam.nih.gov/health/providers/digest/probiotics-science.
8. Hemarajata, P, and Versalovic, J. Effects of Probiotics on Gut Microbiota:
Mechanisms of Intestinal Immunomodulation and Neuromodulation.
Therapeutic Advances in Gastroenterology, 2013 Jan;6(1):39-51. doi:
10.1177/1756283X12459294. Accessed at www.ncbi.nlm.nih.gov/pmc/
articles/PMC3539293.
9. Purchiaroni, F, Tortora, A, Gabrielli, M, Bertucci, F, Gigante, G, Ianiro, G,
Ojetti, V, Scarpellini, E, and Gasbarrini, A. The Role of Intestinal Microbiota
and the Immune System. European Review for Medical and
Pharmacological Sciences, 2013 Feb;17(3):323-33. Accessed at www.ncbi.
nlm.nih.gov/m/pubmed/ 23426535/?i=3&from=/18537658/related.
10. Smelt, MJ, de Haan, BJ, Bron, PA, van Swam, I, Meijerink, M, Wells,
JM, Faas, MM, and de Vos, P. Probiotics Can Generate FoxP3 T-Cell
Responses in the Small Intestine and Simultaneously Inducing CD4
and CD8 T Cell Activation in the Large Intestine. PLoS One, 2013 Jul
4;8(7):e68952. doi: 10.1371/journal.pone.0068952. Print 2013.
Accessed at www.ncbi.nlm.nih.gov/pubmed/23861953.
11. Rask, C, Adlerberth, I, Berggren, A, Ahrén, IL, and Wold, AE. Differential
Effect on Cell-Mediated Immunity in Human Volunteers after Intake of
Different Lactobacilli. Clinical & Experimental Immunology, 2013 May;
172(2):321-32. doi: 10.1111/cei.12055. Accessed at www.researchgate
.net/publication/236190869_Differential_effect_on_cell-mediated_
immunity_in_human_volunteers_after_intake_of_different_lactobacilli.
12. Whelan, K, and Quigley, EM. Probiotics in the Management of
Irritable Bowel Syndrome and Inflammatory Bowel Disease. Current
Opinion in Gastroenterology, 2013 Mar;29(2):184-9. doi: 10.1097/
MOG.0b013e32835d7bba.
13. Sanders, ME, et al. An Update on the Use and Investigation of
Probiotics in Health and Disease. Gut, 2013;62:787-796. Accessed at
http://gut.bmj.com/content/62/5/787.abstract.
14. Fedorak, R, and Demeria, D. Probiotic Bacteria in the Prevention and
the Treatment of Inflammatory Bowel Disease. Gastroenterology
Clinics of North America, 2012 Dec;41(4):821-42. doi: 10.1016/j.gtc.
2012.08.003. Epub 2012 Sep 28.
15. National Center for Complementary and Alternative Medicine. 5 Things to
Know About Probiotics. Accessed at nccam.nih.gov/ health/tips/probiotics.
16. Rowland, I, Capurso, L, Collins, K, Cummings, J, Delzenne, N, Goulet, O,
Guarner, F, Marteau, P, and Meier, R. Current Level of Consensus on Probiotic
Science — Report of an Expert Meeting — London, 23 November 2009.
Gut Microbes, 2010 Nov-Dec;1(6):436-9. doi: 10.4161/gmic.1.6.13610.
Accessed at http://www.ncbi.nlm.nih.gov/ pubmed/21637035.

December-January 2014

www.IGLiving.com

IG Living!

25

