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The animal welfare and experimental process of this experiment followed the regulations of the Animal Ethics
Committee of Yanbian University. BALB/c mice were used in the animal experiment and randomly divided into five
groups, control group, model group, and GLA low, medium, and high dose groups (10, 20, and 40 mg-kg*). Mice
were sensitized by intradermal injection of anti-dinitrophenyl-immunoglobulin E (DNP-IgE) into the ears and
challenged with a mixture of DNP-human serum albumin (HSA) and 4% evans blue into the tail veins to prepare
an animal skin passive cutaneous anaphylaxis (PCA) model, which was collected from both ears for measurement
of dye staining and histology. Rat peritoneal mast cells (RPMCs) were used in the cell experiment and divided into
control, IgE + antigen (Ag), and IgE + Ag + GLA groups to determine histamine release as well as calcium influx
levels. High-affinity IgE receptor (FceRI)-mediated signaling pathway proteins and HMGB1/TLR4/NF-«B (high
mobility group box 1/toll like receptor 4/nuclear transcription factor kappa B) signaling proteins were detected by
Western blot. The results of animal experiments suggest that GLA inhibits PCA, reduces evans blue dye exudation,
and reduces ear inflammation and ear thickness in mice. The results of cellular experiments suggested that GLA
could reduce histamine release and calcium influx, and inhibit tumor necrosis factor-a (TNF-a), interleukin (IL)-4,
IL-13, and IL-14 production; Western blot results showed that GLA inhibited FceRI-mediated phosphorylation
levels of spleen tyrosine kinase (Syk), Lck/Yes novel tyrosine kinase (Lyn), tyrosine kinase Fyn (Fyn), growth-
factor receptor-bound protein 2 (Gab2), and phospholipase C (PLC) y1, while GLA inhibited HMGB1/TLR4 signaling
pathway to limit NF-xB p65 nuclear metastasis. The results indicate that GLA inhibits mast cell degranulation and
attenuates allergic inflammation through the HMGB1/TLR4/NF-«B signaling pathway.
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Figure 1 The chemical structure of glaucocalyxin A (GLA). The
molecular formula of GLA is C,,H,;0,, and its molecular weight is
332.4339
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Figure 2 Effect of GLA on anti-dinitrophenyl-immunoglobulin E (DNP-IgE)-induced passive cutaneous anaphylaxis (PCA) in mice. The
mice were sensitized with 50 ng-mL™ anti-DNP-IgE for 6 h, and GLA was administered 1 h before challenging with 100 ng-mL* DNP-
human serum albumin (HSA). A: The absorbance of dye extravasation is represented; B: Ear thickness is measured with a dial gauge. n = 5,
X £ 5. "P<0.05 vs the control group; “P<0.01 vs the IgE + antigen (Ag) group
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Figure 3 Effects of GLA on cell viability and degranulation in rat peritoneal mast cells (RPMCs). RPMCs were stimulated with anti-DNP-
IgE (50 ng-mL™*) for 6 h and preincubated at 37 °C for 30 min in the absence or presence of GLA before challenging with DNP-HSA
(100 ng-mL") for 10 min. A: Cell viability was measured by MTT assay; B: Histamine release rate; C: Calcium uptake. n = 5, x  s. #P<0.05

vs the control group; "P<0.05, "P<0.01 vs the IgE + Ag group
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Effects of GLA on the secretion of cytokines in the
supernatants of RPMCs. RPMCs were stimulated with anti-DNP-
IgE (50 ng-mL™) for 6 h and preincubated at 37 °C for 30 min in
the absence or presence of GLA before challenging with DNP-
HSA (100 ng-mL™) for 10 min. n = 5, X % s. *P<0.05 vs the control
group; "P<0.05, "P<0.01 vs the IgE + Ag group. TNF-a: Tumor
necrosis factor-a; IL: Interleukin
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Figure 5 Effects of GLA on FceRI-mediated signaling pathways in RPMCs. RPMCs were stimulated with anti-DNP-1gE (50 ng-mL?) for
6 h and preincubated at 37 °C for 30 min in the absence or presence of GLA before challenging with DNP-HSA (100 ng-mL™) for 10 min.

The related proteins and their phosphorylation levels were detected by Western blot assay. n = 5, x  s. #P<0.05 vs the control group; “P<

0.05, P<0.01 vs the IgE + Ag group. Syk: Spleen tyrosine kinase; Lyn: Lck/Yes novel tyrosine kinase; Fyn: Tyrosine kinase Fyn; Gab2:

Growth-factor receptor-bound protein 2; PLCy1: Phospholipase C y1
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Figure 6 GLA on high mobility group box 1 (HMGB1)-related signaling pathways in RPMCs. A: Effect of GLA on toll-like receptor 4
(TLR4) and myeloid differentiation factor 88 (MyD88) downstream of HMGB1 in RPMCs. RPMCs were stimulated with anti-DNP-IgE
(50 ng-mL*) for 6 h and preincubated at 37 °C for 30 min in the absence or presence of GLA before challenging with DNP-HSA (100 ng-mL™)
for 10 min, and protein levels were measured by Western blot; B: Effect of GLA on nuclear transcription factor kappa B (NF-«xB), a down-

stream factor of MyD88. Cells were treated as above. n = 5, x + s. #P<0.05 vs the control group; "P<0.05 vs the IgE + Ag group. IxBe: Inhibitor

of xB alpha; P-1xBa: Phospho-1xBa; PARP: Poly ADP-ribose polymerase
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Mast cell surface

Figure 7 Schematic representation of the mechanism of action of
GLA on mast cell signaling pathways. GLA inhibits proinflamma-
tory cytokine secretion by inhibiting mast cell FceRI signaling
pathway activation and HMGB1/TLR4/NF-xB signaling pathway
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