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ABSTRACT - The demand to develop more safe and efficient methods for treating allergic patient is now contin-
uously growing due to the increasing prevalence of allergic diseases. Probiotics are endogenous microbial flora that
gives health benefits within hosts. Probiotics are now considered as one of solutions to treat allergic patients since
recent evidence shows that some of probiotics have immunomodulatory function. Also, the treatment of probiotics to
patients is relatively safer than other anti-inflammatory agents. In this review, we summarized on immunomodulatory
function of some probiotics which show preventive or therapeutic effects on major allergic diseases such as atopic
dermatitis, allergic rhinitis, asthma, or food allergy. Based on previous literature, the treatment of probiotics can alle-
viate the symptoms of allergic diseases via balancing Th,/Th, response or increasing the number of regulatory T (T,)

cells.
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Table 1. Environmental factors favoring Th, or Th, phenotype
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Phenotype Factor Mechanism Reference

Presence of older sibling Reduced transmissible infections Platts-Mills[3], Miyake et al.[18]

Th, Tuberculosis or hepatitis A infection Bacteria and viruses induce cell-mediated immunity Yim-Yeh and Schwartzstein[17]
Farm environment Exposure to animal products containing endotoxin ~ Martinez and Holt[19]
Commensal bacteria Microbial stimulation can induce Th, response Martinez and Holt[19]
Widespread use of antibiotics Reduced exposure to infectious bacteria Droste et al.[20]
Western life style Limited exposure to infectious microbes Graham-Rowe et al.[21]

Th, Diet Lower intakes of antioxidant-rich foods West et al.[22]

refrain Th, response

Sensitization to house-dust mites

and cockroaches Allergen

Comoy et al.[23], Page et al.[24]
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Fig. 1. The role of adaptive immunity and T cell subsets.
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Fig. 2. Th /Th, balance and related disease mediated by imbalance.
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Table 2. Features of allergens that may increase Th, response

Features

Effect

Reference

Low molecular weight

Stable Stable in high temperature and dry condition
Highly soluble Allergen can be easily eluted from particle
Breaks tight junctions, so easily penetrate through epithelial
Protease barrier Cleaves FceR, a negative regulator of IgE synthesis,
leading to enhanced production of IgE
Protein Only proteins induce T-cell activation

Presence of epitopes

that bind MHC class II Required for T-cell activation

Allergen can diffuse easily into mucus

Davidson et al.[33]
Huby et al.[32], Davidson et al.[33]
Davidson et al.[33]

Huby et al.[32], Davidson et al.[33]
Huby et al.[32]

Davidson et al.[33]

Davidson et al.[33]

Low dose Favors activation of Th, cells Romagnani[31], Davidson et al.[33]
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Fig. 3. The immunomodulatory functions of probiotics.
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Table 3. The preventive effects of various probiotic strains in allergic diseases from clinical studies

Allergic disease Probiotic strain

Administration

Effect Reference

Pre- and postnatal: from

Letb rhamnosus HNOO1
(6 x 10° CFU/day)

35 weeks gestation; 0-6
months to breastfeeding
mothers and 0-2 years to

Significantly reduced
cumulative prevalence of
eczema by 4 years of age

Wickens et al.[61]

infants (N = 294)

Letb acidophilus La-5 (5 x 10°
CFU/day)

+1LGG (5 x 10" CFU/day)

+ Bfdba lactis Bb-12 (5 x 10"
CFU/day)

Lctb salivarius CUL61
(6.25 x 10° CFU/day)

+ Letb paracasei CULO8
(1.25 x 10° CFU/day)

+ Bfdba lactis CUL34
(1.25 x 10° CFU/day)

+ Bfdba bifidum CUL20
(1.25 x 10° CFU/day)

Atopic dermatitis

Pre- and postnatal: from
36 weeks gestation; 0-3
months breastfeeding
mothers (N =163)

Pre- and postnatal: from
36 weeks gestation; 0-6
months to infants
(N=378)

Significantly reduced
cumulative incidence of AD
by 6 years of age

Simpson et al.[63]

Significantly decreased
incidence of atopic eczema at
2 years of age; significantly
reduced cumulative frequency
of skin prick sensitivity by 2
years of age

Allen et al.[64]
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