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What is atopic dermatitis (AD)

Lancet.2020;396(10247):345-360

Skin microbiome abnormalities

Dysfunctional epidermal barrier

Th2 inflammation

Life (Basel) 2022;13(1):2

EXERCISE

?

https://www.sciencedirect.com/topics/medicine-and-dentistry/microbiome


J Invest Dermatol 2016;136(8):1714

AD is associated with less physical activity



Induction of AD in exercised mice

4 weeks 12 days

Exercise
Sample collection

AD induction with topical 

application of MC903



Voluntary running exercise may improve AD

Pre-exercise + AD inductionSedentary + AD inductionSedentary + ethanol

Sedentary + ethanol

Sedentary + AD induction

Pre-exercise + AD induction
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Co-housing with exercised mice alleviates AD symptoms
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Gut microbiota 

modulation
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Signal Transduct Target Ther. 2023;8(1):40
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Fecal microbiota transplantation (FMT) from exercised mice

i.g.: intragastric

bid: twice daily

10 days

MC903 

daily application

1 week

Sample

collection

4 weeks

Antibiotics 

i.g. bid

FMT

Establishment of 

gut microbiota
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Sedentary fecal transplantation
before ethanol application

Sedentary fecal transplantation
before AD induction

Pre-exercised fecal transplantation
before AD induction

FMT from exercised mice improves AD
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Sedentary fecal transplantation 

before ethanol application

Sedentary fecal transplantation 

before AD induction

Pre-exercised fecal 

transplantation 

before AD induction



Depletion of gut microbiota in exercised mice

12 days

MC903 daily application

4 weeks

Exercise

Sample collection

Antibiotics i.g. bid

i.g.: intragastric

bid: twice daily



Gut microbiota is necessary for the protective effect of exercise in AD
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Gut microbiota is necessary for the protective effect of exercise in AD



Exercise modulates the gut microbiota

α-diversity analysis: reflects the richness 

and evenness of microbial species present in 

a given community

β-diversity analysis: helps to understand 

how microbial communities differ from one 

another in terms of species composition, 

structure, and abundance
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Count of Dubosiella

Dubosiella is depleted in AD but recovered by exercise
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Dubosiella transplantation in AD mice

14 days

MC903 

application

Sample collection

Dubosiella (10⁸ CUF)   i.g. qod

14 days

Antibiotics 

i.g. bid

3 days

i.g.: intragastric administration



Dubosiella transplantation alleviated inflammation symptoms
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Dubosiella transplantation alleviated inflammation symptoms



Conclusion

• Exercise may prevent AD by regulating the gut

microbiota.

• Dubosiella transplantation alleviated inflammation in

AD mouse model.

Exercise may serve as a preventive approach for AD.
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