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The Effect of Wogonin on the Inflammatory Response in an M5-Induced
Psoriasiform HaCaT Cell Model by Regulating the STING/NF-«xB Pathway

CAO Huanhuan*, JU Ning, YANG Panpan
(Department of Dermatology, Shijiazhuang Hospital of Traditional Chinese Medicine, Shijiazhuang 050000, China)

Abstract  This article aims to investigate the effect of WOG (wogonin) on the inflammatory response in an
M5-induced psoriasiform HaCaT cell model and the role of the STING/NF-kB pathway in this process. HaCaT cells
were randomly divided into the NC group, the M5 (five proinflammatory cytokines) group, the M5+WOG group,
the M5+STING inhibitor (H-151) group, and the M5+WOG+STING agonist (SR-717) group. Cell proliferation and
apoptosis were detected by CCK-8, EdU staining and flow cytometry, respectively. Immunofluorescence was used
to detect indicators related to cell barrier function damage. qPCR and ELISA were respectively used to detect the
expression levels of characteristic factors of inflammatory response and psoriasis. Western blot was used to measure

the proteins related to the STING/NF-kB signaling pathway. Compared with the NC group, the proliferation activ-
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ity and proliferation rate of HaCaT cells, the relative expression levels of /L-6, IL-8 and TNF-o. mRNA, the contents
of S100A7, SI00A8 and DEFB4, the ratios of p-STING/STING, p-TBK1/TBK1 and p-p65/p65 in the M5 group
were all significantly increased, while the apoptosis rate, the positive rates of ZO-1, Occludin and E-cadherin were
all significantly decreased (P<0.05). Treatment with either WOG or the STING inhibitor H-151 effectively reversed
the aforementioned effects induced by M5 (P<0.05). Notably, the STING agonist SR-717 partially counteracted

the protective effects of WOG, indicating that the therapeutic efficacy of WOG was dependent on the inhibition of
the STING/NF-xB pathway (P<0.05). WOG effectively suppresses the proliferation of M5-induced psoriasiform

HaCaT cells promotes their apoptosis, repairs the damage to the cell barrier function, and alleviates the inflamma-

tory response by inhibiting the STING/NF-xB signaling pathway.
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Fig.1 Detection of HaCaT cell proliferation rate by EAU staining
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Fig.2 Detection of HaCaT cell apoptosis rate by flow cytometry
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Table 1 Effects of WOG on the proliferation and apoptosis of M5-induced HaCaT cells

ol RS/ Daso W% JHTIH %

Group Proliferation activity /Daso Proliferation rate /% Apoptosis rate /%
NC group 0.69+0.06 12.45+1.25 24.69+1.26

M5 group 1.59+0.12* 48.65+3.15* 5.64+0.65*
M5+WOG group 0.88+0.05" 20.15+£2.15" 16.15£1.62%
MS5+H-151 group 0.85+0.06" 21.66+2.23" 18.64+1.54"
M5+WOG+SR-717 group 1.21+0.11¢ 32.15+3.02¢ 9.62+0.87%

*P<0.05, HNCL AL *P<0.05, SMSA AL “P<0.05, 5M5+WOGHL L. X5, n=6.
*P<0.05 compared with NC group; "P<0.05 compared with M5 group; “P<0.05 compared with M5+WOG group. X+s, n=6.

M5+WOGZH L, M5+WOG+SR-71741 HaCaT#4
it 8 5 e RN A e 28 A, TR N IR (P<0.05);
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J¢E-cadherin [ BH 14 22 A8 4k JJ6 B 2. 22 7 (P>0.05)
2.3 WOGREEMSIESHIHaCaTZR 5 fE /R
E5NCH L, M54H HaCaT4H i IL-6. IL-8
J¢ TNF-oc mRNAFHX ik 845 Fi (P<0.05, £ 3).
EMSH L, M5+WOGH M M5+H-15140 HaCaT
M IL-6. IL-8 % TNF-a mRNAAE X FLF T
W (P<0.05, %3). R3IGERER: 5M5+WOGHLL
5, M5+WOG+SR-71741 HaCaT4H g IL-6. IL-8 %
TNF-o mRNAMI X R i& &1 Fif (P<0.05); M5+H-
15140 HaCaT40 " IL-6. IL-8 }; TNF-oo mRNAAH%}
Tk mA T IR 2 7:(P>0.05).
2.4 WOG T EAMSIESHIHaCaT 400 R B fRHHE
4 EFFRIA
5 NCH L #:, M52H HaCaT4H g *F S100A7.
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NC group MS5 group M5+WOG MS5+H-151 M5+WOG+
group group SR-717 group
Z0-1
Occludin
E-cadherin

E3 HERNERMHaCaTZHAEZO0-1. Occludin & E-cadherinffHH 2
Fig.3 Detection of the positive rates of ZO-1, Occludin, and E-cadherin in HaCaT cells by immunofluorescence

T2 WOGHMS5IESAIHaCaTHREZO-1. OccludinX; E-cadherinPH 4 2R A0
Table 2 Effect of WOG on the positive rates of ZO-1, Occludin, and E-cadherin in MS-induced HaCaT cells

Vail

Z0-1 /% Occludin /% E-cadherin /%
Group
NC group 56.23+5.11 44.3243.25 66.69+5.12
MS5 group 15.62+2.38* 18.66+2.03* 21.87+2.05%*
MS5+WOG group 33.68+3.15% 34.15+3.65" 40.05+3.87*
MS5+H-151 group 35.87+4.02% 32.02+3.54% 37.62+3.01%
M5+WOG+SR-717 group 24.61£2.11% 25.31£2.04% 29.02+2.15%

#P<0.05, 5NCZ AL *P<0.05, M5 ELEL; “P<0.05, 5M5+WOGHL L. Xks, n=6,
*P<(.05 compared with NC group; "P<0.05 compared with M5 group; “P<0.05 compared with M5+WOG group. X+s, n=6.

%3 WOGKIM5IESHIHaCaTHPE P IL-6. IL-8F TNF-a mRNAEXTFIA 2 B840
Table 3 Effect of WOG on the relative mRNA expression levels of IL-6, IL-8, and TNF-a in M5-induced HaCaT cells

4

Group IL-6 mRNA IL-8 mRNA TNF-a. mRNA
NC group 1.02:£0.09 1.04+0.11 1.01£0.09

M35 group 3.8740.21% 4.69+0.38* 4.15£0.12%
M5+WOG group 1.48+0.11% 1.75+0.14% 1.580.14%
M5+H-151 group 1.520.13* 1.790.16* 1.640.16*
M5+WOG+SR-717 group 2.6240.15% 3.020.21¢ 2.68+0.19%

*P<0.05, HNCHELEL P<0.05, HMSA AL “P<0.05, 5M5+WOGH L L. Xk, n=6.
*P<(.05 compared with NC group; “P<0.05 compared with M5 group; “P<0.05 compared with M5+WOG group. X+s, n=6.

S100A8 2 DEFB4 % &1 i (P<0.05, £4). 5
MSAH L, M5+WOGHL AIM5+H-15141 HaCaT
4l i S100A7. S100A8 % DEFB4 % &) i
(P<0.05, % 4), KA4ERER: 5M5+WOGH L
B, M5+WOG+SR-71740 HaCaT4H i1 ST00A7.
S100A8 . DEFB4 % &1 [ 1(P<0.05); M5+H-1514H
HaCaT4H e S100A7. S100A8 5 DEFB4 & &484k,

TCH B % 5 (P>0.05).
2.5 WOGIRHH#ISTING/NF-xBE S B %1%
RIP1EF

ENCAH R, M54 HaCaTZH)ifdH p-STING/STING
p-TBK1/TBK1. p-p65/p65HI{E ) i (P<0.05,
4F1FK 5). HMSAE, M5S+WOGH Fl M5+H-151
“H HaCaT4l g p-STING/STING. p-TBK1/TBKI+
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F4 WOGHIM5IESHIHaCaTZABEFS100A7, S100A8K DEFB4E RIS
Table 4 Effects of WOG on the contents of S100A7, S100A8, and DEFB4 in M5-induced HaCaT cells

i}j\riﬂup S100A7 /pg-mL! S100A8 /pg-mL" DEFB4 /pg'mL"!
NC group 25.62+2.38 31.69+3.62 22.03+2.65

MS5 group 138.64+11.62* 121.36+12.06* 105.62+10.06*
M5+WOG group 51.26+5.62% 61.69+6.35" 42.06+5.12%
MS5+H-151 group 54.62+6.08" 64.54+5.69" 40.98+4.37"
M5+WOG+SR-717 group 89.68+6.25% 86.34+6.25% 72.39+6.51%

#P<0.05, 5NCAL AL *P<0.05, 5MSALELEL; “P<0.05, 5M5+WOGHLELEL . X5, n=6,
*P<(0.05 compared with NC group; “P<0.05 compared with M5 group; “P<0.05 compared with M5+WOG group. Xs, n=6.

p-STING s SHEEER S S S 37 Do

p-TBKI  www SEEEEER SSs s SSS 72 kD2

ppos e SR SN - 5 Do

pacin S SR SR A R 0

[El4 Western blotillHaCaT4RA - STING/NF-xB{E 5B B 40 % & A AU BB 1L K T
Fig.4 Detection of the phosphorylation levels of proteins related to the STING/NF-kB signaling pathway
in HaCaT cells by Western blot

#5 WOGHM5ESHIHaCaT4H R STING/NF-kB1E 218 IS HH % 5 B iR Lk E Ry 220

Table 5 Effect of WOG on the phosphorylation levels of proteins related to the STING/NF-kB signaling pathway

in M5-induced HaCaT cells

éj\ri ip p-STING/STING p-TBK1/TBK1 p-p65/p65
NC group 0.25+0.03 0.18+0.04 0.3120.04
M5 group 0.69+0.05* 0.7240.05* 0.88+0.05*
MS5+WOG group 0.40+0.03" 0.34+0.05" 0.47+0.05"
M5+H-151 group 0.4120.06" 0.36+0.04" 0.49+0.05"
M5+WOG+SR-717 group 0.56+0.04% 0.54+0.06% 0.61=0.05¢

*P<0.05, SNCALELEE; *P<0.05, SMSZALHES; “P<0.05, SM5+WOGHL L . ¥+s, n=6.
*P<0.05 compared with NC group; “P<0.05 compared with M5 group; “P<0.05 compared with M5+WOG group. X+s, n=6.
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SEER IR 5 MS+WOGH LA, M5+WOGHSR-717
20 HaCaT4H it p-STING/STING. p-TBK1/TBK1.
p-p65/p65 KL i (P<0.05); M5+H-15141 HaCaT
Y p-STING/STING. p-TBK1/TBK1. p-p65/p65
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