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Abstract: Atopic dermatitis (AD) is a highly prevalent allergic skin disease characterised by
recurrent attacks and severe itching. The pathogenesis of AD involves a variety of factors
including genetic susceptibility, epidermal barrier dysfunction, microbiome dysbiosis, immune
imbalance, and the environment, while the available therapeutic drugs have severe side effects
and limited efficacy. Studies have demonstrated that gut microbiota, particularly probiotics,
play a role in AD. Probiotics can alleviate AD symptoms by inhibiting pathogens, enhancing
barriers, improving the intestinal environment, and balancing the Th1/Th2 immune response,
among other mechanisms. In this review, we summarized the skin and intestinal
microecological characteristics of AD patients and systematically elucidated the mechanisms of
probiotics in alleviating AD from the pathogenesis and influencing factors of AD, aiming to
provide theoretical support for probiotics in the treatment of AD and related allergic skin
diseases.
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Figure 1 The pathogenesis of atopic dermatitis.
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Table 1 Probiotics with atopic dermatitis-relieving effects reported in the article
Strain Form and dosage  Test sample =~ Mechanism Effect

and quantity
Lactobacillus Capsulated probiotic 157 infants Shape the immune system and The prevalence of eczema were
rhamnosus HN0O1 ~ 6x10° CFU/d increase IFN-y level significantly reduced!®”
Lactobacillus Lyophilized powder 109 adult Regulate the gut microbiota; maintain Improve SCORAD index; increase
plantarum 1x10° CFU/d patients the immune responses and barrier  the expression levels of IL-10;
CCFMS8610 integrity; change in functional decrease the F/B ratio; increase

genes of the gut microbiota species evenness and diversity!’”

Lactobacillus Microencapsulated 30 adult Suppression of the Th2 adaptive The SCORAD score, IL-4, and
plantarum probiotic patients: immune response and increase in  IL-17 levels were significantly
IS-10506 2x10'° CFU/d 15 controls vs. the Thl adaptive immune response; lower; the [IFN-y and Foxp3+

Lactobacillus
rhamnosus
IDCC 3201
Lactobacillus
paracasel
KBL382

Lactobacillus
plantarum
CJLP55

Kazachstania
turicensis
CAU Y1706

Limosilactobacillus

reuteri FN041

Lactobacillus
plantarum
LM1004

Bifidobacterium
adolescentis

Bifidobacterium
longum

Lactococcus
chungangensis
CAU 28T

Tyndallized
probiotics
1x10" CFU/d
Live bacteria
1x10° CFU/d

Lyophilized
powder
110" CFU/d

Freeze-dried
1x10' CFU/d

Live bacteria
1x10° CFU/d

Lyophilized
powder
2x10" cells/g
0.01 g/kg-bw
Live bacteria
1x10° CFU/d

Cell-free culture
supernatant
1x10” CFU/d

Live bacteria
1x10° CFU/mL

15 interventions

66 children:
33 controls Vvs.
33 tests
NC/Nga mice:
7 controls Vs.
7 models vs.

7 tests
NC/Nga mice:
8 controls Vvs.
8 models vs.

8 tests

BALB/c mice:
10 controls vs.
10 models vs.
10 tests
BALB/c mice:
12 controls vs.
12 models vs.
12 tests

SD rats:

10 controls vs.
10 models vs.
10 tests
C57bl/6 mice:
5 controls Vvs.
5 models vs.

5 tests

Hairless mice:
5 controls Vs.
5 models vs.

5 tests

RAW 264.7
cells; human
mast cell

increase the Treg immune response
and decrease Th17 response
Decreased production or activity of
IL-31 and eosinophils

Increase the immunosuppressive
response and change the metabolic
functions of gut microbiota

Alter the balance of Th1/Th2 ratio
or induce IL-10 production

Interactions between gut
microbiota, SCFA, and immune
modulation between Th1 and Th2

Regulate the ileum microbiota,
strengthen the ileal mucosal
barrier

Inhibited Th2 cell responses;
activated the responses of Treg
cell; modulated gut microbiota

Promote Tregs population in the
spleen; restore the balance between
Th1- and Th2-type immune
responses; regulate the gut
microbiota composition

Attenuate skin inflammation and
enhance skin barrier function

Inhibit the release of
allergy-associated proteins

levels were significantly higher!”"?

The SCORAD score, eosinophil
count, and the IL-31 levels were
decreased””

Reduced AD-associated skin
lesions, serum levels of IgE, and

immune cell infiltration'””’

Suppressed AD-like skin lesions,
high serum IgE levels; diminished
the accumulation of eosinophils and
mast cells; decreased production of
IL-4 and IL-517¥

Reduced IgE levels and the number
of mast cells and eosinophil; the serum
concentrations of Th2 cytokines
were significantly lower!”)

The plasma IgE were significantly
decreased; the intestinal mucosal
barrier was enhanced!”®

Decreased the scratching behaviors;
reduced vasodilation and serum
histamine; decreased serum IgE
contents!””)
Reduced ear and skin thickness and
suppressed eosinophils and mast

cells infiltration!™!

Attenuated DNCB-induced skin
inflammation, abnormal TEWL,
AD-like skin, and deficiency of
epidermal barrier proteins!’”
Inhibited the production of the
proinflammatory mediators;

reduced the release of histamine™”

<l actamicro@im.ac.cn, & 010-64807516



Flige % | MUEY2EAL, 2024, 64(5)

1385

Probiotics
& PoRS e @
e g A of - IL. Inhibition of
. Enhfznncefj barriet -« = Ay vy o pathogen adhesion
nction Lactobacillus Bifidobacterium Lactococcus
Staphylococcus aureus .
e . Bact , SCFA
Epithelial barrier T Clostridium difficile 2 { & ac errlec::;r;e
Mucin Mucus Integrty — Escherichia coli ‘
production | Co_lon'zat?f)“ — D o™ o Pathogenic bacterial
‘ N = Treg number and Allergen :,,,u;;}; _ Degranulation SCFAs
Dendritic cell 1 Treg | Treg function b 3 '
._:'_'J \\J. & Eer Mast cell ‘{f o Histamine l
(@) ToF-p,1L-10] L
IElIAT ~ 1gE
; Thi he & s . e
A ™ Thi & o\ L
( | | X
Thi TNF-}'T —‘— @—5,)
Naive T cell Th1/Th2 balance Plassimarcell el Metabolites
. SCFA (butyrate)
[ Th2) IL-4,IL-5, I]__,-13l ( (\_/) ‘_; Conjugated linoleic acid
11 Rrestorz.ition of Th1/Th2 = : “__ Beell D-tryptophan
cytokine balance . e o ] Indole derivatives e

2 HEFIFE AD ZFMERNSE

Figure 2 Mechanisms of probiotics in regulating AD pathogenesis.
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