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eukaryotic expression recombinant plasmid pcDNA3. 1 ( + )-human GIF-His tag was constructed, and the gastric
intrinsic factor was purified by nickel column after expression in HEK293F cells. The purity and activity of purified
gastric intrinsic factor were verified by SDS-PAGE, Western blot and indirect ELISA. Results Gastric factor con-
tained 417 amino acids and was a hydrophilic acid stable protein. It was a secreted protein with Sec original signal
peptide. pcDNA3. 1( + )-human GIF-His tag recombinant plasmid was successfully constructed and soluble expres-
sion was obtained in HEK293F cell expression system. Conclusion The eukaryotic source of human gastric intrin-
sic factor is successfully prepared, and the bioinformatics results show that the protein is a hydrophilic acid stable
secreted protein, laying a foundation for the subsequent use of this protein as an immunogen and protein calibrator
to construct an immunoassay for gastric factor.
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1.1 ##

111 ss@prAmie KA BOE A0 i
(HaCaT) Wy A w5t HLEAE IR TR TR A W
1.1.2 %X A  NLRP3(T5565) . Gasdermin D
(GSDMD) (P30823) .~ it 2 R K 2 2 MR 4 S 1 2K
F1 i 1 ( cysteinyl aspartate specific proteinase-1,
caspase-1) (M025280) ( i3 [ I 4% 5 25 R} 5 PR
NAED, 40 it 5 &-18 ( interleukin-18, IL-18)
(10663-1-AP) | IL-1B8 ( WLO0891 ) . NRF2 ( 80593-1-
RR) | 3-# 2 1 i 1% )1t %08 ( glyceraldehyde-3-phos-
phate dehydrogenase , GAPDH ) (60004-1-lg) . LLI £3T
FL(SA00001-1) LI ZEHi %R (SA00001-2) (4HFE FH H3
(Histon-H3 ) (81984-2-RR) ( i1 = J& = W H R A R
) R SR RGR) £ (15122020) (PR PRI RAE
Y AR H R A A, B AL B 1 [ quinoneoxi-
doreductasel NAD (P) H, NQOI ] (SC-32793) . Ifi. L.
Z N H-1 (heme oxygenase-1, HO-1) ( SC-390991)
([ Santa 24 7)), AT £-8 (cell counting
kit-8,CCK-8) (521942) ( A L&D R A R A
Fl) , FLIR I ZU (lactate dehydrogenase , LDH ) 4Jif iy
PR IIR A £ (€0016) | Calcein/PT 415 M 541
F PRI £ (C20158) (LI = RAYHEA
AR A, A ZUD) R i AR I 3R & (BB-
470516) ( i DUHAEYIRHCA R AT .

1.2 Fik

1.2.1 @3z f% HaCaT 41 E T 10% a4 1
1% 1 DMEM 1535 27 (36 E Gibceo Life Sciences 7y
")) 7537 CHI 5% CO, BEFAHEEFR, 10
ng/mL B SR FE IR F--a (tumor necrosis factor-at,
TNF-a ) F1F L ZE -y (interferon-y ,IFN-y) ( R M T+
BRI A7 FRZA 7)) 393 HaCaT 40, I —
LA 100 mmol/L BVM fif & V&L () < h

2% DNCB

Day(s) 0 1 4 7

14

S A BRA ) EHAEH
1.2.2 4 9%  f#if Balb/c /NEL(HEME 18 ~22
2,6 ~8 Ji,24 H) RFRAE SPF HHIFAE T ,12 h 1
GG ER S, 2508 20 ~ 25 °C 1% 50% ~60% ,
H R oK SN PERSR 7 d IR S, /N
W F VLI ZE R A W), sh ) S g 8 B R R 2
TRHEZE B S (HiE% . LLSC20242243)

BN R FH R HLEC T 75 7024 CON 4, DNCB
21 .DNCB + BVM 4 . DNCB + fif2 75 %% 7] ( tacrolimus,
TAC) 4, %540 6 H., DNCB 41 FS280ss 1 4.7 Kff
JH 2% DNCB (20 pL) W5 U PR AE /N BUH- R B2
ik, 55 14 RIF4G, 452 d 1 0.5% DNCB(20 pL) i
TR A7 3% 22 SR ., DNCB + BVM/TAC 41 H
0.5% DNCB IR THH#E 4 h J5¥4Hn 1% BVM #LF
(JHEPRGABRAF) 0. 1% TAC FLE (M FH
GIHRFN A R T IRIT . X RRZH 25 T W
Jo (PN« ARSI =3 ¢ 1) Sl SR AR T DNCB
AR, WARILE 1, v /NS W B
HAVRAET 4% Z R P EES - 80 C kA, HT)5
1.2.3 K EF0 FRBE IR H A IF1E AN
LoRIALEL K45 2510 5 45 A/ BRUESS B P A
O AR RO A /N R RO R
W BB ) — X3k 3 W, O3 JER R, /N BRUE)
AT it 5 DG T A 2 A A W 3 S e K
RV A, AR — AL Y44 (hematoxylin - eo-
sin staining, H&E ) WLZ 4 410 PR, HH 2R i 5 e 8
(toluidine blue staining, TB) R I AE KA A B 5K 0%
BRY) R FEALIERE 3 A DXIR: I 3R B Fn L B R A
KRB, e 28 4 201k 2% (immunohistochemistry ,
THC) ¥4 NLRP3 ,GSDMD | Caspase-1(1 : 100) &
IRE L o A P T e AR 2 /) B S e K
MUY ROS /K-, 6 1E B 8 fBe ™ (8 = ok R
DM6B) Wil ROS ¢ Y65 J
1.2.4 #mja& 5 ROS & LDH # ol M5 AH &
X 7R 65 1 B A5 Ah P AN 38 3 22 T R il AR A ( PE

0.5% DNCB
16 18 20 22 24 26 28 30
Benvitimod or Tacrolimus Sacrifice

El1 DNCB #%S45 R R &/ R 2 E
Fig.1 Flow chart of DNCB-induced atopic dermatitis mice
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EnSpire ) #ill 41 fl /715 2% \ROS 5 LDH /K-,

1.2.5 #t4L &7 (propidium iodide staining, P1) 3
& RPN &7 EAEATUR A Rl g e A
Sl 20 M RIS 25 2 e 5, 1) 3% A LA T A
1.2.6 Western blot( WB) 523 {#i i} RIPA 2% ihii
W 20 B =5 3 ) 4 4R 1 BT, SDS-PAGE i — 2573
BT R RS B RHIRET A R, £ A5 70 0 —e (1 -

1 000 NLRP3/GSDMD/ Caspase-1/1L13/NRF2/NQO1/
HO-1,1 : 3 000 IL-18,1 : 50 000 GAPDH/Histon-H3)
TE4 CTWEER, ZFHES 51 : 10 000
WP RBILESR) £ 4 CTHEL h, waikfT
Zyi il

1.2.7 %8B & & Z £ PCR ( quantitative real-time
PCR,qRT-PCR) 5% 42 HUN R BRH U (1) mR-
NA #E47 73 Hr, NRF2 51 #7751 IE [ 5'-TCTTG-
GAGTAAGTCGAGAAGTGT-3', Jz [7] 5'-GTTGAAAC-
TGAGCGAAAAAGGC-3',

1.3 SitZ0E R XA T I, £
ZHIB) 1 LR FH B R R T 22930, fdH Graph Pad
Prism 8. 0 AT E A 734, PR A B L, « + 5 RIR,
P <0.05 NZFAGIFEL,

2 gR

2.1 BVM ##] HaCaT ZRA&ET- NLRP3 Ay
OSSP ECR AN T B KR B, R
¥R5Y BVM RE 545 HaCaT 20 M0 h A T- AR T &
JeffiH CCK-8 37 0 I i AS R & 1Y) BVM 25 3806
HaCaT 2035 T3 9520, 455 7R 20 40 .60 wmol/L
1) BVM X} HaCaT 4fi Jfd Jc BH & 35 14, 40 ML 3% ) A
KT 90% (&l 2A) . K5, i H] TNF-a 1 IFN-y &t
STARRESNMIAE Y L 24 h S AHAE N ROS 7KF-H
BF =L TE BVM BGITAEHTT 1L ROS 7K-F-Fifi
BVM ¢ J3 1) T 5 1M F& I ( F = 54. 86, P <0.000 1)
(El2B) ., WB 2R R, B BVM iR EE R, 45
T-#5 1 NLRP3(F =81.78, P <0.000 1) .GSDMD-N
(F=47.28, P<0.000 1) ,Caspase-1 (F =73.51, P
<0.000 1) IL-1B(F =52.73, P <0.000 1) #l IL-18
(F=55.17, P <0.000 1) FikKF-ZHiFFAL, NRF2
(F=51.56, P<0.01) K& FiliffptE LA HO-1 (F
=36.77, P <0.01) 1 NQOI(F =38.54, P <0.01)
M EE R B KR T (8 2C - E) . HI T BVM
£ 60 pmol/ L IRIT AR IAT , J5 B2 S B0 e B UL Mk B
DL 2SRRI, BVM A4l NLRP3 4845 /A i)
T TP A0 R AR T, S L [E R, BVM 4 iE

NREF2 B0 A%, I 30E T iirbt A AL 2L A HO-1
F1 NQOL1

2.2 BVM i i i i& NRF2 i# & i) # TNF-« A
IFN-.y FSHET K% NRF2 5 ROS DA FETS
ICFR, A NRF2 #i il 71) ML385 (5 wmol/L) 4b 3
HaCaT 41l 255 WK, i A ML385 435, ROS
K- F BVM 4, 3X 26 B ML385 19 4b B nl 14
BVM X ROS A= i/ H (1 3A) o Wi 40
VEW LA LDH Bk, 45 R R, ML385 FHT
T BVM X} LDH 3PHI/EH (F =59.25, P <0.000
1) (K 3B), PI Y2 /R BVM 1] BEIK TNF-a
A IFN-y 2B (A0 AE T3, 1] ML38S WU FHIr T
BVM X Fh/EFH (& 3C) . WB 455 /R, ML385
AT BELMT BVM XF NRF2( F =29.73, P <0.001) .HO-1
(F=95.76, P <0.000 1) NQOI (F =17.73, P =
0.000 2) & [ B3G5 AEH], RIBHKIH 7 BVM X% NL-
RP3(F =15.80, P <0.001) .GSDMD-N( F =45. 80,
P <0.001) ,Caspase-1 (F =38.76, P <0.001) ,IL-
1B(F=49.58, P<0.000 1)l IL-18(F =51.81, P
<0.000 1) & BYHMHIER (E 3D - F) , XL
FHH BVM Al i ##0% NRF2 38 #% #0) ROS 7=
A TRl NLRP3 S8/ MATEIG 75 I AT
2.3 BVM METHGIZ ROS KEHFEE X
BSiE ROS 2 2 LT3 2, 4 rhon A 20
pwmol/L ) ROS #4757 (H,0,) A1 10 mmol/L ¥ ROS
I (NAC) . JIA H,0, J5,NLRP3 (F =74.57,
P <0.000 1) .GSDMD-N(F =68.76, P <0.000 1) .
Caspase-1( F =38.48, P <0.000 1) i35 K ¥4
TNF-N/INF-y %175 (& 4A B) . 1fifin A NAC J5,
NLRP3(F =77.46, P <0.000 1)  GSDMD-N ( F =
42.31, P <0.000 1) Caspase-1 (F =74.03, P <
0. 000 1) FIEKF4 TNF-o/ TFN-y 44 BT B (&l
4C.D), I, TNF-o F1 IFN-y 553 09 H T, Al 8
H,0, #—2 T8 NAC T,

2.4 BVM MEHNMEEXR/NRER MHET
BVM 7EARNAET, AW 5S4 T DNCB 5%/ AD
BRI (BT 1) o /DN BRUVER S B okt B B J 215 | 356
YRS EEPPEA BRI EOYS 2 58RI, BoR AD &
BER T, B 45 R B x5 DNCB 414 e,
DNCB + BVM/TAC B R W A # (F =
16.87, P <0.000 1) , BB 4 i Ve B0CHH b s 2L, R
SEVREE (I 5A B) s BIE RN IS5 (F =283. 4,
P <0.000 1) PSR RVF43(F =41.94,P <0.000 1)
I ETRE(KESC -E), /R TBVMAITACEH A A [F
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Fig.2 BVM inhibited the pyroptosis of HaCaT cell

A Cell viability was detected by CCK-8 in each group; B: ROS levels was detected by ROS Assay Kit in each group; C, D, E: WB analysis was
used to measure the expression levels of NLRP3, GSDMD-N, Caspase-1 p20, IL-18, IL-1B and NRF2, HO-1, NQOI protein expression in each group;
**P<0.01,%***P<0.000 1 vs NC group;*P <0.05," P <0.01 vs TNF-a/IFN-y group; * P <0.05,°* P <0.001,%%% P <0.001,2242%P <

0.000 1 vs TNF-a/TFN-y + BVM (20 wmol/L) group; 4P <0.05,44P <0.01,444P <0. 001 vs TNF-a/TFN-y + BVM (40 wmol/L) group.

IR

2.5 BVM M EHFRMEREK/NR ROS KERET
2R FIH/NRAEIESIE BVM BE75 3% ROS /K
JAET-FREEE . DNCB 41 ROS #¢ %5 J& 5 %) 1 20 A1
B 7F 5, i DNCB + BVM/TAC 4 ROS %27k
SEXF L DNCB 28 0] & 2 T R (&1 6A) . qRT-PCR 45
RN, BVM %425 NRF2 mRNA (93 (F =
258.3, P <0.000 1) (¥ 6B), WB 55 iR, % kb
DNCB 41, DNCB + BVM/TAC #{ % NLRP3 ( F =

https://www.cnki.net

48.36, P <0.000 1), GSDMD-N(F =11.44, P <
0.01), Caspase-1(F =33.65, P <0.000 1), IL-18
(F=17.45, P <0.001) fl TL-1B (F =22.08, P <
0.001) FEH /K FH & TR, NRF2 (F =37.51, P<
0.000 1) \HO-1(F=71.49, P <0.000 1) .NQO1(F
=28.50, P <0.000 1) HHKFI & (K 6C -
E)., IHC K458 5 WB 45 R —8(Fe6 F)., LI
g LRI, BVM ] 3 i #5) NRF2 ik, Bk ROS
K IR TGE AD(ELT) .
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Fig.3 Benvitimod inhibited TNF-o/IFN-y-induced pyroptosis via NRF2 activation

A ROS Assay Kit was used to detect the level of ROS in cells in eac
LDH levels in cells in each group; C: PI staining x 100; D, E, F. WB

h group; B: Lactate dehydrogenase cytotoxicity detection kit was used detect

analysis was used to measure the expression levels of NLRP3, GSDMD-N,

Caspase-1 p20, IL-18, IL-1B and NRF2, HO-1, NQOLI proteins in each group; **P <0.01," ** P <0.001,* *** P <0.000 1 vs NC group; *P <

0.05, "P <0.01, " P <0.001,"*P <0.000 1 vs TNF-o/TFN-y group;
IFN-y BVM group; 4P <0.05, 44 P <0.01 vs TNF — o/IFN -~y + BVM

3 g

AD B A& IR HLHI 5 S 25 Fos BE Y &, NLRP3 &
PRIV Y 38505 T A R L R R B G A & IR R
BET-SINE AD SFRAEME RS . 78 AD BE %
PRI A T SE B UK TR, ARRFSE

REHR https://www.cnki.net

AP<0.05, 2P <0.01, “*2P<0.001, #22% P <0.000 1 vs TNF-o/
+ ML385 group.

W, BVM 0] DL A 0% NRF2/ROS/NLRP3 7 5 #lf
BEWD AD AR Zh WA v R T AR DG
B

TE AD H v AU R PP A B Tk A JiE v
BHEbR, 1B ROS 235 & i ML, I AD &
B IR v 0y A 1 R R B o i A Ak, T B A
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Fig.4 The inhibition of pyroptosis by BVM was regulated by ROS levels
A, B: After the addition of H,0,, the expression levels of NLRP3, GSDMD-N, and caspase-1 p20 protein were analyzed by WB; C, D: After the
addition of NAC, the expression levels of NLRP3, GSDMD-N, and caspase-1 p20 protein were analyzed by WB; *** P <0.001, " *** P <0.000 1 vs
NC group; *P <0.05, * P <0.01,"*P <0.001,"# P <0.000 1 vs TNF-o/IFN-y + BVM group.
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Fig.5 Benvitimod improved symptoms in atopic dermatitis mice
A; Morphological and histological changes in mice in each group, HE staining x 20, TB staining Xx20; B: Ear tissue thickness; C: Spleen size; D:
Spleen index; E: Dermatitis score; ** ** P <0.000 1 »s CON group;** P <0. 001, P <0.000 1 vs DNCB group.
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Fig.6 BVM improved the ROS levels and pyroptosis in atopic dermatitis mice

A ROS fluorescence staining of mouse ear tissues X 10; B: mRNA expression level of NRF2 in mouse ear tissues of each group; C, D, E: WB a-
nalysis was used to measure the expression levels NLRP3, GSDMD-N, Caspase-1 p20, IL-18, IL-1B and NRF2, HO-1, NQOI protein expression levels
in each group; F; IHC detection of NLRP3, GSDMD, Caspase-1 expression levels in mouse ear tissues x20; ** P <0.01, ***P<0.001,****P<
0.000 1 vs CON group; *P <0.05, #¥P <0.01, * P <0.001,"#P <0.000 1 ss DNCB group.
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Fig.7 The schematic drawing of the mechanisms of Beenvitimod
attenuating atopic dermatitis by modulating the NRF2/ROS/NLRP3

pathway ( Created with bioRender. com, with permission)

FI IFN-y 155 HaCaT 4 IS, 357 AD /) BB L FI 41
MRS AR BVM IGYT . ASEES AL T AD /MR
B Jok LY (1 955 B AR Ak I H AT R AR T 4 L &
AD RN TR

BVM REHIE NRF2 $TA A5 530 1, 1208 B 7F
ANMXF ROS 155 HL R 384 A i A PPl EEEEAE A
TE TNF-a F1 IFN-y 175319 HaCaT RAE A0 H, BVM
L E NRF2 $TAU0 0 08 B, 8070 ROS (1977 4E
HeA i NLRP3 ,GSDMD | Caspase-1 [R5 K IL-1B .
IL-18 R 4E A+ By B, ROS LG I H,0, 158
ROS Xf NLRP3 % /IMA AR 254 FH, ROS il il 51
NAC W3 56 AR, i & B ROS XF NLRP3 48 4E /)
RS A BAREN, sh W) SE 8, BVM 8 %
DNCB #5519 AD 8L/ BT Bz 4858 AR, 4/ B
AP ROS M fET-AHCHE Y- 4 bk, BVM Bk
D EEHE BB s L] g R g M H A ] Th2 40 i
Ak ARG AAG I Th2 A SC 40 7 (0 114 | 1L-
13) , TIasest b, DL EUERLE IR L T BVM
e %Y NRF2/ROS/NLRP3 #liyi /> AD i) &
SERBI AT IZSIE . LA Il TR AR T iR
J7 AD X —Z5ie PRt T2 S

KA —E MR, — AR R T
BT MRRAE AD g VEA, I AR KD AR T4
TEPESEAF (20 M RRALIE BE ATP BETY) 5 — 2 75
it NRF2 &[] G B g Py B A 5 ChIP 5256 45 iF H
AR

25 LAk, BVM dl i [ NREF2 (1) 2 35 3806 Pt
EAL R IGE 1% D80 ROS 1Y 7= A A Sl AD o
MFE TR B, TR 29697 AD MIPEH, R T
BVM @ i NRF2/ROS/NLRP3 4l 4% AD i 48

2025 Aug;60(8) - 1497 -
SEI AR T,
[1] LuY, SunY, Peng Y, et al. Inhibition of gasdermin D ( GSD-

[10]

[11]

[12]

[13]

MD) as a promising therapeutic approach for atopic dermatitis
[J]. Int Immunopharmacol, 2023, 124 (Pt B) . 110958. doi:
10. 1016/j. intimp. 2023. 110958.

Broz P, Pelegrin P, Shao F. The gasdermins, a protein family ex-
ecuting cell death and inflammation[ J]. Nat Rev Immunol, 2020,
20(3): 143 -57. doi:10.1038/s41577 - 019 - 0228 -2.
Dominic A, Le N T, Takahashi M. Loop between NLRP3 inflam-
masome and reactive oxygen species[ J]. Antioxid Redox Signal,
2022, 36(10 -12) : 784 —96. doi:10. 1089/ ars. 2020. 8257.
LuY, Sun Y, Peng Y, et al. Inhibition of gasdermin D ( GSD-
MD) as a promising therapeutic approach for atopic dermatitis
[J]. Int Immunopharmacol, 2023, 124 (Pt B) . 110958. doi:
10. 1016/j. intimp. 2023. 110958.

Smith S H, Jayawickreme C, Rickard D J, et al. Tapinarof is a
natural AhR agonist that resolves skin inflammation in mice and
humans[ J]. J Invest Dermatol, 2017, 137(10) : 2110 -=9. doi:
10. 1016/j. jid. 2017. 05. 004.

Han J, Cai X, Qin S, et al. TMEM232 promotes the inflammatory
response in atopic dermatitis via the nuclear factor-kB and signal
transducer and activator of transcription 3 signalling pathways[ J].
Br J Dermatol, 2023, 189 (2): 195 - 209. doi:10. 1093/bjd/
1jad078.

Douglas T, Champagne C, Morizot A, et al. The inflammatory
caspases-1 and-11 mediate the pathogenesis of dermatitis in sharp-
in-deficient mice[ J]. J Immunol, 2015, 195(5): 2365 - 73.
doi;10. 4049/ jimmunol. 1500542.

Tang L, Zhou F. Inflammasomes in common immune-related skin
diseases[ J]. Front Immunol, 2020, 11 882. doi;10.3389/fim-
mu. 2020. 00882.

Zheng J, Yao L, Zhou Y, et al. A novel function of NLRP3 inde-
pendent of inflammasome as a key transcription factor of IL-33 in
epithelial cells of atopic dermatitis[ J]. Cell Death Dis, 2021, 12
(10) : 871. doi:10.1038/s41419 —021 - 04159 -9.

Qiu L, Ouyang C, Zhang W, et al. Zn-MOF hydrogel: regulation
of ROS-mediated inflammatory microenvironment for treatment of
atopic dermatitis[ J]. J Nanobiotechnology, 2023, 21(1) . 163.
doi;10. 1186/512951 -023 - 01924 -0.

Tao W, Hu Y, Chen Z, et al. Magnolol attenuates depressive-like
behaviors by polarizing microglia towards the M2 phenotype
through the regulation of Nrf2/HO-1/NLRP3 signaling pathway
[J]. Phytomedicine, 2021, 91. 153692. doi: 10. 1016/j.
phymed. 2021. 153692.

Wang X, Mao D, Jia J, et al. Benvitimod inhibits IL4- and IL-
13-induced tight junction impairment by activating AHR/ARNT
pathway and inhibiting STAT6 phosphorylation in human keratino-
cytes[ J]. J Invest Dermatol, 2024, 144(3): 509 —19. 7. doi:
10. 1016/j. jid. 2023. 07. 027.

Park H B, Goddard T N, Oh J, et al. Bacterial autoimmune drug
metabolism transforms an immunomodulator into structurally and
functionally divergent antibiotics[ J]. Angew Chem Int Ed, 2020,
59(20): 7871 —80. doi:10. 1002/ anie. 201916204.

(F#% 1505 W)



FHEAXFFIR  Acta Universitatis Medicinalis Anhui 2025 Aug;60(8) - 1505 -

ured by CBA method. Hematoxylin and eosin ( HE) staining was employed to examine pathological alterations in
the spleen. The expression of PU. 1 and IL-9 in spleen tissue was detected using immunohistochemistry. Addition-
ally, the expression level of PU. 1 protein in the spleen tissue was ascertained through Western blot analysis. Re-
sults  The administration of DB2313 significantly ameliorated spleen lesions in MRL/lpr mice and decreased the
levels of anti-ds-DNA, ANA, TNF-a, IL-6, and IFN-y. It also reduced the proportion of total T cells, TFH cells,
Th17 cells, and Th9 cells in the mouse spleen, while increasing the proportion of Treg cells. Furthermore, it low-
ered the level of PU. 1 protein in the spleen. Immunohistochemistry results demonstrated that DB2313 treatment sig-
nificantly diminished the expression of PU. 1 and IL-9 in spleen tissue. Conclusion The PU. 1 inhibitor DB2313
can improve spleen lesions in MRL/lpr mice and slow the progression of the disease, and its mechanism is related
to the regulation of immune cell functions.

Key words systemic lupus erythematosus; PU. 1 inhibitor; TACI-Ig; PU.1; MRL/lpr mice; immune function
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Benvitimod attenuates atopic dermatitis by regulating

the NRF2/ROS/NLRP3 signaling pathway
Lu Yun'?, Dong Liping'*, Huang Maoxin'?, Wang Yu'*, Deng Tingyue'?, Xiao Fengli'*’
(' Dept of Dermatology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022 ;
*Institute of Dermatology, Key Laboratory of Dermatology, Anhui Medical University, Ministry of Education,
Hefei 230032’ Inflammation and Immune Mediated Diseases Laboratory of Anhui Province, Hefei 230032)

Abstract Objective To investigate the mechanism of action of benvitimod (BVM) in the treatment of atopic der-
matitis (AD). Methods HaCaT cells were stimulated by TNF-a and IFN-y, and the cells were grouped into NC
group, TNF-o/IFN-y group, TNF-a/IFN-y BVM group, and TNF-a/IFN-y BVM ML385 group. The AD model of
DNCB-induced Balb/c¢ mice was divided into CON group, DNCB group, DNCB + BVM group, and DNCB + TAC
group. The efficacy of BVM and its roles in antioxidant and pyroptosis regulation were evaluated. Results Com-
pared with the control group, BVM inhibited the inflammatory response of HaCaT cells stimulated by TNF-a and
IFN-vy, and ameliorated the skin lesions and inflammation in the DNCB-induced AD mouse model; at the same
time, it significantly increased the expression of nuclearfactorerythroid-2-relatedfactor2 ( NRF2) -related anti-oxida-
tive stress proteins, and significantly reduced the expression of cellular reactive oxygen species (ROS) levels and
pyroptosis proteins. At the same time, the levels of NRF2-related anti-oxidative stress proteins significantly in-
creased, and the levels of ROS and pyroptosis proteins significantly decreased. Conclusion BVM activates the
NRF2/ROS/NLRP3 pathway to inhibit pyroptosis, thereby reducing the inflammatory response in AD.
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