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Hygiene hypothesis
• Rapid increase of allergic disease the past decades in humans and dogs in 

westernized countries

• Strachan, 1989:
� Hygienic conditions in early life � lack of microbial exposure affects

the balance of the immune system �
development of allergic diseases

� Association between the prevalence of 
hay fever/atopic dermatitis and the family size

� The higher infection rate of children with older 
siblings may decrease the risk of allergic diseases

� Children growing up in farming environment 
had reduced risk of asthma and wheezing

Hypothesis of biodiversity
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Environmental factors in allergy
development

Allergic
disease

Caesarean
section (Grönlund et al)

Broad-spectrum
antibiotics early in life
(Kuo et al)

Hygienic living
condition (strachan, 1989)

Microbial

stimulation

Probiotics

"live micro-organisms which, when 

administered in adequate amounts, 

confer a health benefit on the host“

The World Health Organization´s 2001 definition
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Probiotics as immune-modulators in dogs

Benyacoub et al

J. Nutr. 133: 1158–1162, 2003.

Probiotics as prevention 
of atopic dermatitis

Marsella et al. 

Am J Vet Res 2009;70:735–740)
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Immune-related disease
in German Shepherds

Relative Risk for general causes for veterinary care
in the German Shepherd dog (GSD) compared with
all other breeds.

Relative Risk for general causes of death in 
the German Shepherd dog (GSD) compared
with all other breeds.

Vilson et al. 2013

Conclusion

The gut microbes are essential for the brain, for the immune 
system, for the general health and even behavior.

The increased prevalence of immune-related disease in 
westernized countries may be a result of a decreased biodiversity
in the enivornment and in the gut microflora.

Probiotics are of interest as potential immune-modulators.

German Shepherd Dogs are predisposed to immune-related
disease.
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