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The Mechanism of DCA Regulation of NF-xB/NLRP3 Signaling Pathway

in the Occurrence of Acute Mastitis

ZHAO Ting, ZHAO Nan*
(Obstetrics Department, Xi’an Cunji Maternity Hospital, Xi’an 710000, China)

Abstract The aim of this study was to investigate the regulatory mechanism of DCA-mediated NF-kB/NLRP3
signaling pathway in the development of acute mastitis, and to provide theoretical basis for the prevention and treat-
ment of acute mastitis. Inflammation model was established by LPS stimulation of human mammary epithelial cell
line DU4475, and the experiment was divided into a control group, a model group, a DCA low-concentration group
(DCA-L, 50 umol/L), a DCA-medium-concentration group (DCA-M, 100 umol/L), and a DCA-high-concentration
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group (DCA-H, 200 pumol/L). The optimal concentration of LPS to stimulate DU4475 cells to produce inflamma-
tory response and the concentration of DCA that met the expectation were screened by CCK-8 (cell counting kit-
8), and the viability of each group was determined by CCK-8 assay; the level of intracellular ROS (reactive oxygen
species) production in cells was detected by fluorescence staining in each group; and Western blot was performed to
detect the NF-xB/NLRP3 pathway-related proteins and apoptosis pathway-related proteins; ELISA (enzyme-linked
immunosorbent assay) was used to detect TNF-a (tumor necrosis factor-a)), IL-1p (interleukin-1p), IL-6 (interleu-
kin-6), and IL-18 (interleukin-18) levels in the cells of each group. It was found that compared with the control group,
the cell viability of the model group was significantly decreased, and the levels of TNF-a, IL-1f, IL-6 and IL-18 were
significantly increased, indicating that the inflammation model of DU4575 cells was successfully constructed under the
treatment of 50 pg/mL LPS. The cell viability of each DCA-treated group showed a significant upward trend compared
with that of the model group, with a decrease in ROS production and a decrease in the phosphorylation levels of IkB-a
and NF-kB p65 proteins, and a significant downward trend in the expression of pyroptosis pathway proteins, such as
NLRP3, GSDMD, Caspase-1, and NLRC4, was also observed. In addition, the levels of inflammatory factors such as
TNF-a, IL-1 B, IL-6, and IL-18 in each group also significantly decreased. The DCA-M and DCA-H groups showed
the most significant effects in improving cell viability, antioxidant stress, and reducing inflammation levels. DCA can
play an anti-inflammatory role by inhibiting the activation of the NF-«xB signaling pathway, reducing downstream ROS
production, and the expression of inflammatory factors such as TNF-a, IL-1p, IL-6, and IL-18. In addition, NF-xB
inhibits the activity of NLRP3 inflammatory vesicles, which reduces the expression of inflammatory factors at another
level. Therefore, DCA has potential therapeutic effects on acute mastitis.

Keywords  deoxycholic acid; NF-kB/NLRP3 signaling pathway; TLRP3 inflammatory vesicles; inflamma-

tory response; acute mastitis

SRR A 2 — WL AL A R, FE
FH A T (<6 €0 7 ) BR B R BE BR T )R 512 . &
FEM PRI Lo i i W, JE R, B AR5
3FENAFANRIG . AEREIEIL L. &0, DA
EHEREIR (a0 R AN Z J1 550 an A s b B
Al RE 2 R ALk, S BUGYT SR, S0
AL LA R

ik N FL i R SR LR A R B A
HIACHT 7T B 7R 980 I A2 7E Stk FLIR & K Je 4
ECHMEC, FAHXHRGE, AR R ERE
FEAE R R AR B E A G, 25 M A FLVT H 2 0E
Rl 7K P23 TIAH OG0 56 R S i 98 0 A o RS TR
LRI KAV , TR S e I B3 B A B vk
SR, w5 R REESO, R ALHALR R R R,
R85 5B A SR o AR A DG As
o] 57U b R 40 B R Ao % 40 . b () A =AU
AR, UNTollFE 5244 (Toll-like receptors, TLRs)FHZE &,
FHAR BT TLRAS 5l % J H T i% 1 «B(nuclear
factor-kappa B, NF-xB)f& il i, 1% T~ I JE
BRI Jig 22 R LU, i S IH R (deoxycholic acid,

DCA)&E—FR A1, A TE AR ) WA RR
FREEAL K, ‘Eilid SFXR. VDR. TGRS5%:3%2 {4
gh4, PTREAR AR RN JO0E e RO 7RI 2 AR T
KE 14 i 107 55 28 i 1 5 i, DCAJE I il NLRP3
PR /MA I, o H R BT R AR,

AW T B AR TEDCALE LR b B A S R A v
AR AL, DAR I nfarid it 15 NF-«B/NLRP3
GBS S TR R R AR . X AT RN SR
JiR A8 R TR IS7 RYE T $R AR () R AR RV T S

1 MRER*E

1.1 FENESHF

1.1.1  @mietk NFLIRE B 40 i DU4475(ZY-
C6093H)I T~ _Filg et AR A TR A A .

1.1.2 &7 NFLIR B 7 41 DU4475% H 52 4
BB (175 ZY-CM6093H) W T _E i B A= B
FAERAF; DCA(TRS YRTO07)IE T B AR 4 4=
VIR A IR A7) 5 52 B (lipopolysaccharide, LPS)
(P25 L118716)M T Lk T AE A RH B 4 A PR
A7 CCK-8ikFl & (185 CA1210). ML (reac-



2066

BRI

tive oxygen species, ROS)FE A & (125 CA1410)
T AR R ERE AR A A kB-afi ik (15
ab32518). p-IkB-adifk (55 ab92700). NF-kBHifk
1%'5 ab16502). p-NF-«kB p65Fifk (155 ab76302).
GSDMDJifk (175 ab209845). NLRP3HUiA (T8 5
ab263899). Caspase- 1§14 (1% 5ab138483). NLRC4
Pk (575 ab201792) 1 T~ 52 [ Abcam A 7l ; NKH
/r % -1B(interleukin-1p, IL-1B) ELISAK 7 £
(H25 ml028595). A/ % -18(interleukin-18, IL-
18) ELISAKG MR & (155 m1058055). AFHA
% -6(interleukin-6, 1L-6) ELISAF A7 & (T8 5
ml058097). AZEMIBIRIE T -a(tumor necrosis
factor-a, TNF-a) ELISAKE A7 & (£5 5 ml077385)
1T FigREECE MBI A IR AR Rt
)+ ThermoFisher Scientific/y & ; 22 D HEEFHR X
FHi £ TECANA & ; fE IR0 A 55 72560 T R AR 1
R A S PR A 7] 5 3R 3 Co WL T 380 i T A S 36 =
IEIFRABR AT R TAESWT L RBER
HARER A,
1.2 DCAXT4HARE M HIS2 N

DU4475i% FH DU447540 fil & F 5¢ 4 5% 7% 3
(RPMI-1640+10% 521 M35 +1% 5 H & 55 R
WOE TR . OB K IR 4 LA 1x10°4> /4L
(20 P A e T 244U P, IR0 AN O pmol/L
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Fig.1 Effect of different DCA concentrations on DU4475 cell viability
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*P<0.05, 5% RALA EL; *P<0.05, SR AL A EL

*P<0.05 compared with the control group; “P<0.05 compared with the model group.
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Fig.2 Comparison of cell viability in each group
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*P<0.05, 5XTBLLFEE; "P<0.05, SR AH L.

*P<(0.05 compared with the control group; “P<0.05 compared with the model group.
B3 JLAMMROSFEIER
Fig.3 ROS production of cells in each group

F1 SEAMAETNF-0. IL-1p. IL-6FIIL-187KF
Table 1 Levels of TNF-0, IL-1B, TL-6, and IL-18 in the cells of each group

éﬂrfips TNF-a /pgrmL™ IL-1B /pg-mL™" IL-6 /pg-mL™" IL-18 /pg'mL"™"
Control group 5.17+0.42 21.45+1.98 127.52+17.23 40.84+3.52
Model group 12.54+1.65* 33.74+2.73* 201.16+25.64* 65.53+6.29*
DCA-L 10.75+1.12* 28.27+2.42%* 174.26+15.87* 52.18+4.61*"
DCA-M 7.79+0.46** 24.59+2.67* 138.35+15.39" 45.72+5.03"
DCA-H 7.53+0.68*" 25.16+1.96*" 144.25+13.82" 44.91+4.26"

#P<0.05, 5% IR A EL; 7P<0.05, SHAIHAREL o

*P<0.05 compared with the control group; “P<0.05 compared with the model group.

5 (P<0.05) (K 4~ 8). HHETIZH4NAHLL, DCA
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NF-kB p65H IR /KT8 i N & (P<0.05), Hrh
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IkB-o. NF-kB p65HfR 4k /K Pz T % B4 7K,
7SRRI E L(P>0.05)(El4~E8).
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Fig.4 Protein expression of p-IkB-a, IkB-a, p-NF-kB p65, and NF-kB p65 in the cells of each group
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*P<0.05 compared with the control group; “P<0.05 compared with the model group.
El5 &EMPAp-IkB-a. IkB-a. p-NF-kB p65. NF-kB p65% H3Rik/KFE
Fig.5 Protein expression levels of p-IkB-a, IkB-a, p-NF-kB p65, and NF-kB p65 in the cells of each group
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i0AEN

*
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*P<0.05, SGXIRZAAHEL; "P<0.05, HRITUAARLL .
*P<0.05 compared with the control group; “P<0.05 compared with the model group.
El6 &4HLBBEIKB-0. NF-kB p65HsEs Lk

Fig.6 Phosphorylation levels of IkB-a and NF-kB p65 in cells of each group
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Fig.8 Protein expression levels of NLRP3, GSDMD, Caspase-1, and NLRC4 in the cells of each group
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