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health benefits in previous studies. However, the conclusion is based on the studies of living
bacteria and the studies of inactivated bacteria remain to be carried out. [Objective] To
investigate the effect and mechanism of Bacillus sp. DU-106 lysate in the treatment of atopic
dermatitis. [Methods] Pathological observation and immunohistochemistry were employed to
study the therapeutic effect of Bacillus sp. DU-106 lysate on the mouse model of
2,4-dinitrofluorobenzene-induced atopic dermatitis. The expression levels of the proteins
involved in the nuclear factor kappa-B (NF-kB) signaling pathway were determined to reveal
the mechanism. [Results] Bacillus sp. DU-106 lysate alleviated the pathological changes,
reduced the infiltration of mast cells, and lowered the levels of immunoglobulin E, tumor
necrosis factor-a (TNF-a), and interferon-y (P<0.05) in the model mice. Furthermore, Bacillus
sp. DU-106 lysate down-regulated the expression levels and inhibited the phosphorylation of
TNF-a, inhibitory kappa B kinase a (IKKa), and NF-xB in the NF-kB signaling pathway in the
model mice. [Conclusion] Bacillus sp. DU-106 lysate can be used as a probiotic with

therapeutic effects on atopic dermatitis.

Keywords: Bacillus sp. DU-106; atopic dermatitis; anti-inflammatory; immunohistochemistry
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ODeoo A 0.9+0.1 if, FRIIAME 4% 1.0x10° CFU/mL.
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Table 1 Primer sequences for RT-qPCR
Name Sequence (5'—3') Fragment
size (bp)

B-actin F: ACATCCGTAAAGACCTCTATGCC 223
R: TACTCCTGCTTGCTGATCCAC

NF-xB F: TAGCCAGCGAATCCAGACCAACA 115
R: TGGGTCCCGCACTGTCACCT

IKKa F: CCAGCCTCCTTGTGTTGCTC 127
R: AAGGCACAAAAGTCCAACCC

TNF-o F: AGCACAGAAAGCATGATCCG 162
R: CACCCCGAAGTTCAGTAGACA
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&, P 5 NCAML, ##: P<0.01; 5 MC 4L, **: P<0.01

Figure 1 Effect of BL on skin pathological characteristics of AD mice. A: Skin lesions of mice in each
group. B: Pathogram of hematoxylin & eosin (H&E) staining. Magnification 100x, scale bar 100 um, black
arrows between indicate epidermal thickness, and yellow arrows indicate inflammatory cell infiltration. C:
Pathogram of benzylamine blue. Magnification 400%, scale bar 25 pm; Black arrow indicates positive
staining for mast cells. D: The final weight in mice, ##: P<0.01 vs. NC group; **: P<0.01 vs. MC group.
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2.2 BL %f AD /NRINE IgE. TSLP #1 HIS  RECR(E 3). MHEHFFEUEI), MY FL A
B =2 Nl @4 K8 (L. plantarum K8)i@iT (% TNF-a.
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/NERIMLYE Y 1gE. HIS Al TSLP A 7K Rl 4, HEgHE & IFN-y mYAKF, WF5EE N2 Thi
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A 40r H# B 150r s C 500
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) T 501 7
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B 2 BLX&HA/NRMBBRAEZME A MIERZEEREH E KFEAgE). B: MG 4l /KMHIS). C:
Jib e R UK B A R (TSLP). 45 R UL hRE2ZE (n=10)F R~ , Hd 5 NC HAH, ##: P<0.01; 5
MC A, **. P<0.01

Figure 2 Effect of BL on serum indexes in each group of mice. A: Serum immunoglobulin E level (IgE). B:
Serum histamine level (HIS). C: Thymic stromal lymphopoietin (TSLP). The results are expressed as
mean£SD (n=10), where ##: P<0.01 vs. NC group; **: P<0.01 vs. MC group.
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Figure 3 Effect of BL on inflammatory factors in skin lesion tissues of AD mice. A: Levels of tumor
necrosis factor-o (TNF-a). B: Levels of interleukin-18 (IL-1B). C: Levels of interferon-y (IFN-y). D: Levels
of interleukin-4 (IL-4). The results are expressed as mean+SD (n=10), where ##: P<0.01 vs. NC group; *
P<0.05 vs. MC group, **: P<0.01 vs. MC group.

2.5 BL 3 AD /NRHH% mRNA RiZEH)  FKIEEMGF FUE (P<0.01). L EATAL
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it —5% BL $it AD HUifil, il RT-qPCR ik,
W% TNF-a. IKKo, IkBo Fl NF-xB fd mRNA 2.6 BL X AD /pEIHEEHFIER S0
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ikt B FN(P<0.01), H7E PC 5 BL IR, fk IxBa (p-IxBa) . B2 fk IKK ot (p-TKKor) 1B i
5 MC 4 A I, TNF-a . IKKo #1 NF-kB ) mRNA  fk NF-xB (p-NF-«xB)RJ 2 [ ik im . K 7 450 %
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Figure 4 Effect of BL on the expression of related factors in skin lesion tissues of AD mice. A: Expression
level of interleukin-1p (IL-1B). B: Expression level of interferon-y (IFN-y). C: Expression level of thymic
stromal lymphopoietin (TSLP). D: Expression level of thymus-derived activating regulatory chemokine

(TARC). E: Fluorescence density of CD4" T cells. A-D: Magnification 100%, scale bar 100 pum, positive
staining is brown to tan; E: Magnification 400%, scale bar 25 um, positive stain is red.
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Figure 5 Immunohistochemical and immunofluorescence analysis of mice skin lesion tissue by BL
treatment. Data were statistically analyzed for immunohistochemical and immunofluorescence results using
Image J software. The results are expressed as mean£SD (n=10), where ##: P<0.01 vs. NC group; *: P<0.05 vs.
MC group, **: P<0.01 vs. MC group.
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Figure 6 Effect of BL on mRNA expression related to AD mice. A: mRNA expression of TNF-a. B: mRNA
expression of IKKa. C: mRNA expression of NF-kB. The results are expressed as mean+SD (n=10), where ##:
P<0.01 vs. NC group; **: P<0.01 vs. MC group.
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Figure 7 Effect of BL on protein expression related to AD mice. A: Protein expression of TNF-a. B: Protein
expression of p-IkBa. C: Protein expression of p-IKKa. D: Protein expression of p-NF-xB. E: Protein blot
strip plot with B-actin as internal reference, results are presented as mean+SD (n=10), where ##: P<0.01 vs.

NC group; **: P<0.01 vs. MC group.
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