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Exploring the protective effect of genistein on urticaria rats based on MAPK/
ERK/JINK signaling pathway
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Abstract: Objective From the mitogen-activated protein kinase (MAPK)/extracellular signal-regulated kinase 1/2 (ERK1/2)/c-Jun
N-terminal kinase 1/2 (JNK1/2) pathway, to explore the protective mechanism of genistein on urticaria rats. Methods SD rats were
randomly divided into control group, model group, genistein low and high dose groups, MAPK activator (anisomycin) group, and
genistein + anisomycin group, with 12 rats in each group. The rat model of chronic urticaria was established by serum sensitization
induced by albumin. The scratching symptoms of rats were observed, ELISA method was used to detect the levels of serum
immunoglobulin E antibody (IgE) and inflammatory mediators such as histamine, leukotriene, PGD2, 5-HT, etc. Evans blue staining
was used to observe changes in vascular permeability. HE staining was used to observe the pathological changes of locus coeruleus skin
tissue, the mast cells of the abdominal cavity was taken to calculate the degranulation ratio, immunohistochemical method was used to
observe the positive expression level of phosphorylated MAPK (p-MAPK) in the skin of locus coeruleus tissue. Western Blotting
method was used to detect the expression of MAPK-ERK1/2-JNK1/2 pathway protein in the skin of locus coeruleus tissue, and the
expression of upstream tyrosine kinase (Lyn), spleen tyrosine kinase (Syk) phosphorylation protein, downstream activator protein-1
(AP-1) and inflammatory pathway nuclear transcription factor-B (NF-«B) protein. Results Compared with the control group, rats in
the model group had increased the number of scratches, increased ear vascular permeability, increased the secretion of serum IgE and
inflammatory mediators, and mast cell degranulation rate. The pathological damage of dorsal skin edema and inflammatory infiltration
was aggravated. The MAPK/ERK/JNK pathway was activated in dorsal locus coeruleus, and the protein expression of downstream
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inflammation and degranulation related pathway was increased (P < 0.05). Compared with model group, genistein group reduced
scratching times, ear vascular permeability, and mast cell degranulation rate. And the vascular permeability and mast cell degranulation
ratio were decreased, serum IgE and inflammatory response were decreased, pathological damage of back skin edema and

inflammatory infiltration were alleviated, and activation of MAPK/ERK/INK pathway and its mediated inflammation and

degranulation signal pathway were inhibited (P < 0.05). The higher the dose of genistein was, the more obvious the inhibition was (P <
0.05). Anisomycin could reverse the above effects of genistein (P < 0.05). Conclusion Genistein can inhibit the activation of the
MAPK-ERK1/2-JNK1/2 pathway, block the degranulation of mast cells, and improve the pathological symptoms of urticaria.
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AL P<0.05; SHUBALILE: *P<005: kA Tl 77 7 2 2N K 4 e i B L ik — 2B Tk (P<<
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Table 2 Comparison of serum IgE, histamine, leukotriene, PGD2 and 5-HT levels in each group ( x +s,n =12 )
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P < 0.05 vs control group; *P < 0.05 vs model group; @P < 0.05 vs genistein 150 mg-kg™' group; 4P < 0.05 vs genistein 300 mg-kg™' group

& 3 BEAREIEAEAMRAA BRI L BRELE ( X +s, N =6)
Table 3 Comparison on the ratio of degranulation of mast
cells in abdominal cavity of rats ( X s, n = 6)
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N AR 1 R AR N
* 1 show degranlated st el 2.4 FRIREEIR AR L 8RR kAR AR TRE 1 B
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Fig. 1 Morphology of degranulation of abdominal mast HE Zefanl WL, SRR KRR RE Y E#EIE

cells of rats in each group (n=6 )
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genistein 150 mgkg™ group; 4P < 0.05 vs genistein 300
mgkg* group

E 4 BERREIPEKEL p-MAPK BRMEFRIAEK LR
(n=6)

Fig. 4 Comparison of p-MAPK positive expression in rat
back skin tissue (n =6 )
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T 7 B 2 4 ROl B 1 KT A e bR B A5 R =
i (P<0.05), LK 5. 6.

pmark e e D e 70
MAPK D GNP GNP GIED G G 7710
4.5X%10*

P-ERK12 e R . e S

ERKL/ i i i i — .  4.5x10°

e ——
P-INKL/2 o e c— — : —_—— 5.0%10*

INK1/2 5.0x10*

Plyn - oo
Lyn S 55 < 10

psy i esEn o

Syk CHEEES GEEES G SIS S e 7.2 X< 10

prrs D

NF-cy S e SR TUNES G amEs (.5 107

wo: D) &

iR BEY 150 00 EEEER GRS
YRR +HERR
(mgkg™)

1.9%x10*
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Fig. 6 Rat back skin tissue p-MAPK/MAPK, (p-ERK1/2)/(ERK1/2) and (p-JNK1/2)/(JNK1/2), p-Lyn, Lyn, p-Syk , Syk, p-
NF-kB, NF-kB, AP-1 expression comparison (n=6 )
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