
 INTRODUCTION 

The incidence of allergic diseases is ever increasing, now 
affecting up to 20% of children in the Western population1.  
It appears that each are often interlinked, with common 
immune and gut alterations observed2. Allergy is said to 
be a malfunction of the immune system, in which harmless 
environmental or food substances are interpreted as being 
harmful, causing the immune system to react incorrectly 
towards them3.  First contact can cause elevated levels 
of allergen specific IgE immune markers (antibodies), 
primed to remember and overreact in the future.  Current 
treatment is to suppress this immune response with various 
medications.  However, as this is the same defence 
mechanism the body uses to protect us from truly harmful 
pathogens, their long term use may not be ideal. 

The gut mucosal barrier houses approximately 70% of 
the body’s immune cells4, and is lined and influenced 
by a diverse microflora that play an important role in the 
development and function of the corresponding immune 
system5.  Specific beneficial strains appear to stimulate 
more regulatory or calming immune cells6.  Dysbiosis 
(imbalanced microflora), or a less diverse range of species, 
has been observed in those suffering allergic diseases6,7.  
The ‘hygiene hypothesis’ suggests the sterile environment 
of the Western world has reduced our interaction with a 
wide range of microbes and necessary stimulation to the 
developing immune system8,9.  This possibly results in an 
imbalance between Th1 and Th2 type immune responses 
that favour the development of IgE-mediated allergies10.  

The intestinal wall provides an important defence barrier to 
foreign invaders such as nasty bugs, toxins, inflammatory 
cytokines and large undigested food particles.  Damage 
to this lining where it becomes more porous is said to lead 
to intestinal permeability or ‘leaky gut syndrome’, where 
foreign substances are able to seep through, causing a 
hypersensitive immune response.  Leaky gut has long been 
associated with the development of allergies11,12,13.

The use of probiotics could therefore be considered as 
part of a management plan to rebalance the gut flora, 
modulate the corresponding immune system, control 
pathogenic overgrowth and their toxic by-products, to 
improve digestive efficiency and to restore a healthy gut 
lining3,11,12,14.

 ECZEMA 

Eczema (atopic dermatitis) is a common skin condition, 
especially in infants15, where the skin becomes inflamed, dry 
and itchy.  The skin provides a physical barrier against the 
environment and consists of a small number of microflora 
compared to the gut16.  This barrier is impaired in eczema, 
resulting in an abnormal inflammatory response to harmless 
environmental allergens or irritants such as chemicals and 
detergents.  Dysbiosis, leaky gut and food allergies have 
been associated with the condition12,17.  In some studies 
probiotic supplementation has been seen to rebalance 
the gut flora, improve immune function1, reduce severity of 
symptoms18 and reduce the need for medication19.  In 2011, 
Farid et al15 found that a multi-strain probiotic (Protexin) 
significantly reduced eczema symptoms in infants and 
young children within just 8 weeks. In 2001, Kalliomäki et 
al20 found that a Lactobacillus rhamnosus probiotic given 
preventatively during pregnancy, and directly to infants 
for the first 6 months of life, halved the risk of the infants 
developing atopic eczema during the first two years of life.

 ASTHMA 

Asthma is an inflammatory disorder of the respiratory 
system, where the airways become inflamed and swollen 
with excess mucus production, which in turn narrows the 
airways and restricts airflow, producing symptoms such as 
breathlessness, wheezing, chest tightness and coughing.  
Intestinal permeability has been observed in those with 
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Healthy digestive tract – 
the mucosal membrane 
allows nutrients to pass 
the barrier while blocking 
the entry of toxins.

Leaky Gut Syndrome – the 
barrier is irritated & the 
mucosal membrane is 
dysfunctional.  This blocks 
nutrient absorption at 
the damaged villi while 
permitting toxins to enter the 
blood stream.
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Possible food allergens to be aware of27:

• milk products (especially pasteurised cow’s milk)
• wheat and gluten containing grains
• peanuts
• eggs
• soya
• fish and shellfish
• preservatives, additives and food colourings
• caffeine and alcohol

As a multifaceted intervention, trials are also indicating the beneficial immune modulatory effects of mothers getting 
enough vitamin D during pregnancy2 which is most efficiently gained from short careful daily sun exposure without 
sunscreen, as well as supplementation during winter months.

Natural fresh whole foods less likely to have an 
allergenic effect:

•  a colourful range of vegetables, salad and fruits (esp 
onions, garlic, leeks and spring onions)

•  poultry, meat and offal (said to have components 
that feed intestinal cells)

•  olive oil, seed oils and coconut oil
•  cayenne pepper, ginger and turmeric (said to have 

natural anti-inflammatory properties)
•   locally-produced unpasteurised honey (especially 

before the hay fever season starts)
•  herbal teas - nettle, hibiscus, ginger or chamomile 

(natural anti-histamines)
•  oily fish (known to have anti-inflammatory properties 

but can still be allergenic to some)

asthma13.  Although the effectiveness of probiotic use within 
asthma remains debated, some studies have shown early 
positive effects of reducing allergen specific IgE antibodies, 
in part by modulating systemic cytokine production.  Certain 
probiotics have been shown to decrease inflammatory 
markers, airway hyper-responsiveness and asthmatic 
symptoms by inducing regulatory mechanisms10,21.

 HAY FEVER 

Hay fever, or seasonal allergic rhinitis, involves inflammation 
of the mucosal lining of the nasal passages, throat and 
eyes, causing symptoms such as sore eyes, blocked nose, 
itching and sneezing. Airborne particles released from 
local trees, grasses and flowers are inhaled, and from 
memory are perceived as foreign invaders causing an over-
stimulated immune response and the release of histamine.  
In 2011, Wassenberg et al22 found that a Lactobacillus 
probiotic consumed for a month lowered nasal congestion 
and itching, and down-regulated immune markers in 
allergic rhinitis sufferers.  Even where probiotics have failed 
to improve symptoms in the short time period of the study, 
many are showing positive reductions in immune markers, 
and a particular positive shift between the Th1 and Th2 
ratio23,24.  This indicates that it may take some time to 
influence gut microflora balance and elevated immune 
responses, especially in the adult population.

 FOOD ALLERGIES 

A food allergy is a hypersensitive reaction to specific food 
components (often proteins such as cereal gluten or milk 
casein), typically within a few minutes to a couple of hours 
after eating the offending food.  This is again a consequence 

of a malfunctioning immune system17 where specific IgE 
antibodies falsely target these components as hazardous 
and trigger the release of inflammatory chemicals such as 
histamine.  The most common symptoms include tingling, 
itching or swelling in the mouth or face, nasal congestion, 
trouble breathing, abdominal pain, diarrhoea, vomiting or 
dizziness.  In life threatening anaphylaxis, symptoms will be 
more severe. In a true allergy the offending food should be 
avoided entirely.  A food intolerance reaction on the other 
hand is much slower to appear, sometimes days later, 
and could cause nausea, bloating, abdominal pain and 
diarrhoea.  Leaky gut has long been associated with the 
development of food sensitivities11,12.  A study by Majamaa 
et al25, indicated that a Lactobacillus probiotic may act as 
a useful tool in the treatment of food allergy by alleviating 
intestinal inflammation.

 CONCLUSION 

Probiotic effectiveness for allergic diseases varies greatly 
in studies, as do the strains, dosage and length of time 
consumed by varying individuals, often appearing to be 
more effective in prevention of atopic diseases opposed 
to treatment26.  It could be said that it is the balancing of 
the whole gut ecology with a wide mix of microbes over the 
long term that is of greater benefit than the presence of one 
individual strain during a short trial.  The health of the mother’s 
gut flora is therefore extremely important during pregnancy, 
vaginal birth and breastfeeding to influence the healthy 
development of the infant’s gut flora and corresponding 
immune system.  As individual probiotic strains are seen 
to have specific beneficial effects, a multi-strain probiotic 
could therefore be considered more effective.

For professional use only.Updated April 2013

References available on request.



References
1. Nermes M, Kantele JM, Atosuo TJ, Salminen S, Isolauri E. 2011. Interaction of orally 

administered Lactobacillus rhamnosus GG with skin and gut microbiota and 
humoral immunity in infants with atopic dermatitis. Clinical & Experimental Allergy. 
41: 370-377.

2. Lau S. 2013. What is new in the prevention of atopy and asthma? Curr Opin Allergy 
Clin Immunol. Apr;13(2):181-6. 

3. Cartwright P. 2011. Probiotic Allies.  How to Maximise the Health Benefits of your 
Microflora.  Prentice Publishing, Ilford. pp40-49.

4. Vighi G, Marcucci F, Sensi L, Di Cara G, Frati F. 2008. Allergy and the gastrointestinal 
system. Clin Exp Immunol. Sep;153 Suppl 1:3-6.

5. Thum C, Cookson AL, Otter DE, McNabb WC, Hodgkinson AJ, Dyer J, Roy NC. 2012. 
Can nutritional modulation of maternal intestinal microbiota influence the devel-
opment of the infant gastrointestinal tract? J Nutr. Nov;142(11):1921-8.

6. Ly NP, Litonjua A, Gold DR, Celedón JC. 2011. Gut microbiota, probiotics, and vita-
min D: interrelated exposures influencing allergy, asthma, and obesity? J Allergy Clin 
Immunol. May;127(5):1087-94. 

7. Penders J, Stobberingh EE, van den Brandt PA, Thijs C. 2007. The role of the intestinal 
microbiota in the development of atopic disorders. Allergy. 62(11):1223-36.

8. Schultz M, Göttl C, Young RJ, Iwen P, Vanderhoof JA. 2004. Administration of oral 
probiotic bacteria to pregnant women causes temporary infantile colonization. J 
Pediatr Gastroenterol Nutr. Mar;38(3):293-7.

9. Vassallo MF, Walker WA. 2008. Neonatal microbial flora and disease outcome. 
Nestle Nutr Workshop Ser Pediatr Program. 61:211-24.

10. Borchers AT, Selmi C, Meyers FJ, Keen CL, Gershwin ME. 2009. Probiotics and immu-
nity. J Gastroenterol.44(1):26-46. 

11. Mennigen R, Bruewer M. 2009. Effect of probiotics on intestinal barrier function. Ann 
N Y Acad Sci. 1165:183-9.

12. Rosenfeldt V, Benfeldt E, Valerius NH, Paerregaard A, Michaelsen KF. 2004. Effect 
of probiotics on gastrointestinal symptoms and small intestinal permeability in 
children with atopic dermatitis. J Pediatr. 145(5):612-6.

13. Hijazi Z, Molla AM, Al-Habashi H, Muawad WM, Molla AM, Sharma PN. 2004. Intesti-
nal permeability is increased in bronchial asthma. Arch Dis Child. Mar;89(3):227-9.

14. Kalliomäki M, Isolauri E. 2003. Role of intestinal flora in the development of allergy. 
Curr Opin Allergy Clin Immunol. 3(1):15-20.  

15. Farid R, Ahanchian H, Jabbari F, Moghiman T. 2011. Effect of a New Synbiotic Mixture 
on Atopic Dermatitis in Children: a Randomized-Controlled Trial. Iran J Pediatr. 21 
(2): 225-230.

16. Krutman J. 2009. Pre- and probiotics for human skin. J. Dermatological science. 
54: 1-5.

17. Pike MG, Heddle RJ, Boulton P, Turner MW, Atherton DJ. 1986. Increased intestinal 
permeability in atopic eczema. J Invest Dermatology. 86: 101-104.

18. Torii S, Torri A, Itoh K, Urisa A, Terada A, Fujisawa T, et al. 2011. Effects of oral admin-
istration of lactobacillus acidophilus L-92 on the symptoms and serum markers of 
atopic dermatitis in children. Int Arch Allergy Immunol. 154 (3): 236-245.

19. Wu KG, Li TH, Peng HJ. 2012. Lactobacillus salivarius plus fructo-oligosaccharide is su-
perior to fructo-oligosaccharide alone for treating children with moderate to severe 
atopic dermatitis: a double-blind, randomized, clinical trial of efficacy and safety. Br 
J Dermatol. Jan;166(1):129-36.

20. Kalliomäki M, Salminen S, Arvilommi H, Kero P, Koskinen P, Isolauri E. 2001. Probiotics 
in primary prevention of atopic disease: a randomised placebo-controlled trial. 
Lancet. Apr 7;357(9262):1076-9.

21. Chen YS, Jan RL, Lin YL, Chen HH, Wang JY. 2010. Randomized placebo-controlled 
trial of lactobacillus on asthmatic children with allergic rhinitis. Pediatr Pulmonol. 
Nov;45(11):1111-20. 

22. Wassenberg J, Nutten S, Audran R, Barbier N, Aubert V, Moulin J, Mercenier A, 
Spertini F. 2011. Effect of Lactobacillus paracasei ST11 on a nasal provocation test 
with grass pollen in allergic rhinitis. Clin Exp Allergy. Apr;41(4):565-73. 

23. Koyama T, Kirjavainen PV, Fisher C, Anukam K, Summers K, Hekmat S, Reid G. 2010. 
Development and pilot evaluation of a novel probiotic mixture for the manage-
ment of seasonal allergic rhinitis. Can J Microbiol. Sep;56(9):730-8. 

24. Nagata Y, Yoshida M, Kitazawa H, Araki E, Gomyo T. 2010. Improvements in 
seasonal allergic disease with Lactobacillus plantarum No. 14. Biosci Biotechnol 
Biochem. 74(9):1869-77. 

25. Majamaa H, Isolauri E. 1997. Probiotics: a novel approach in the management of 
food allergy. J Allergy Clin Immunol. Feb;99(2):179-85.

26. Lee J, Seto D, Bielory L. 2008. Meta-analysis of clinical trials of probiotics for 
prevention and treatment of pediatric atopic dermatitis. J Allergy Clin Immunol. 
Jan;121(1):116-121.e11.

27. Fogg MI, Spergel JM. 2003. Management of food allergies. Expert Opin Pharmaco-
ther. Jul;4(7):1025-37.

FACTSHEET

THE ROLE OF 
PROBIOTICS IN 
ALLERGIC DISEASES

For professional use only.Updated April 2013


