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Table 1  Average lung function measurements, perceived anxiety (STAIC) and quality of life (PAQLQ) scores for control and
experimental group over time (mean + 1SD).

Experimental (n=46) Control (n=47)
Mean £ SD
Body plethysmography
FEV1/FVC Pre 84.6 +£9.0 84.6 + 10.1
Post 85.4 + 8.6 84.9 + 8.3
MEF50 Pre 88.5 &+ 26.8 86.8 + 27.9
Post 8920 26.1 86.2 & 23.1
Spirometry — free-running exercise test
DeltaFEV1 Pre =29 L 7.6 —4.0+ 9.8
Post 1.0 £ 16.4 —0.2 £15.2
Peak expiratory flow variability
PEF [%] Pre 16183 204+9.4
Post 125 £5.5 16.9 + 8.8"
Follow-up 16.7 + 8.4 175 87
STAIC
Trait Pre 32.4 £5.8 36.4 + 8.9
Post 32,5282 33.6 + 10.0
Follow-up 294 £ 73 30.4 £9.5
State Pre 41.5 + 8.1 45.2 + 8.8
Post 38.4 + 8.7 44.4 £ 9.2
Follow-up 37.6 + 8.2 42.5 +£10.3
PAQLQ
Overall Pre 380 3.4+ 0.8
Post 4.3+ 0.5 4.1+0.6
Follow-up 4.2 +0.6 32952019
Activity Pre 3.2+09 3.2+0.8
Post 4.0+£0.8 4.2 +£0.7
Follow-up 3.9 £1.0 4.0 £ 0.7
Symptom Pre 3t5 £ (19 3.7+0.8
Post 4.2 £ 0.7 4.2+ 0.6
Follow-up 3:9::£1019 41+0.8
Emotion Pre 3.8 £1.0 4.0 £ 0.9
Post 4.5+ 0.6 4.5 + 0.6
Follow-up 4.3 +0.9 4.3+ 0.7

“ Significant difference in the mean change between groups.

Table 2 Number of subjects (n) per group using medications and experiencing symptoms (cough/breathlessness/
whistle/squeeze) and/or inspiratory difficulties at the time of pre, post and follow-up evaluation.

Experimental (n=46) Control (n=47)
Pre Post Follow-up Pre Post Follow-up
1x >2x 1% >2x 1% >2x 1x >2x 1x >2x 1% >2x
Medication
Controller [per day]
Frequency 23 18 9 25 4 36 30 13 9 26 6 34
Reliever [per week]
Frequency 6 5 2 11 3 5 5 3 4 5 5 3
Symptoms [per week]
Morning/wake-up 5) 13 6 7 5 13 3 10 3 8 3 15
Day 8 1 3 10 by 13 5 8 b 9 2 13
Night 6 4 5 2 2 7 1 3 3 1 4 b
Inspiratory difficulties [per week] ) 8 i 8 4 14 4 9 3 11 5 10
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( DOI: 10.1038/541598-024-60871-4 )
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Figure 2. Collecting potential targets of berberine in the treatment of allergic rhinitis. (A) Venn diagram
of DEGs and berberine-related genes. (B) The gene volcano map of DEGs. Green dots represented the
down-regulated genes, red dots represented the up-regulated genes, and gray dots represented genes with no
significant differences. (C) Clustered heat map of the 32 intersection genes.
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Figure 3. Analysis of PPI network and clusters. (A) PPI network of 32 intersection genes visualized by
Cytoscape software. (B) Primary clusters are constructed based on the MCODE plugin.
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Figure 4. KEGG enrichment analysis. The Sankey map showed the relationship between targets and the top 10
KEGG pathways (left). The bubble diagram depicted the top 10 KEGG pathways (right).
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Figure 5. GO-BP enrichment analysis. The Sankey map showed the relationship between targets and the top 10
GO-BP terms (left). The bubble diagram depicted the top 10 GO-BP terms (right).
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Figure 6. Enrichment analysis of DEGs based on GESA. (A) KEGG toll-like receptor signaling pathway, (B)
WP photodynamic therapy induced NFKB survival signaling, (C) WP TNF-a signaling pathway, (D) KEGG
cytokine-cytokine receptor interaction, (E) REACTOME adaptive immune system, and (F) REACTOME
cytokine signaling in immune system.
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Figure 8. Molecular docking analysis of berberine binding to five hub targets. (A) berberine and Alb, (B)
berberine and 116, (C) berberine and Tlr4, (D) berberine and Il1b, (E) berberine and Ptgs2.

10



| ' /_ﬁl__‘_!
W Group [ 15 Group
3 J [ Allergic rhinitis
Alb Control
05
0
li6 -05
2 =
-15
—— \ICC
——  Degree
— C|OSeness
—— Stress I
—— Botweens O 0000 0
— Radiality
— ccentricity I } 2 % 2 % g E
— Fotleneck = 3 3 3 33
SoTss02s 00 ' EEEEE.
10075 5.0 25 0.0 :tgttﬁ
o & 0 N 0 ®

Figure 7. Hub genes identification. (A) Nine algorithms were carried out to identify hub genes based on the R
package “UpSet”. (B) Heat map of five hub genes in the GSE52804 dataset.

A
104 H##
8- bl
[=2]
£ »
@
g 4
w
24
o4
L L 3
‘\0 OQV' &G Q@@ x@@
¥
& & o

Figure 9. Berberine improved rhinitis symptoms in OVA-induced allergic rhinitis. The sneezing (A) and
rubbing (B) times of animals were recorded. **p <0.01, the OVA group compared to the NC group; **p <0.01,
the therapeutic group compared to the OVA group. Allergic rhinitis was induced through an intraperitoneal
injection of OVA (25 ug/guinea pig) three times a week for two weeks. The guinea pigs from the OVA group
were treated with different doses of berberine (LBer: 25 mg/kg body weight; MBer: 50 mg/kg body weight;
HBer: 100 mg/kg body weight).
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Figure 10. Berberine alleviates inflammatory response in OVA-induced allergic rhinitis. The TNF-a (A),

IL-6 (B), IL-1p (C), IL-17 (D), and IgE (E) levels in serum. *p< 0.01, the OVA group compared to the NC
group; **p<0.01, the therapeutic group compared to the OVA group. Allergic rhinitis was induced through an
intraperitoneal injection of OVA (25 pg/guinea pig) three times a week for two weeks. The guinea pigs from the
OVA group were treated with different doses of berberine (LBer: 25 mg/kg body weight; MBer: 50 mg/kg body
weight; HBer: 100 mg/kg body weight).
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Figure 11. Verification of IL-6 (A), IL-1p (B), TLR4 (C), PTGS2 (D), and ALB (E) expression in OVA-induced
allergic rhinitis. *p <0.01, the OVA group compared to the NC group; **p < 0.01, the therapeutic group
compared to the OVA group. Allergic rhinitis was induced through an intraperitoneal injection of OVA (25 pg/
guinea pig) three times a week for two weeks. The guinea pigs from the OVA group were treated with different
doses of berberine (HBer: 100 mg/kg body weight).
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