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KBRS Z BRI i 4 8+ IL-8 iS5
25 P2 BRI K ) W 58
Oyl TERRER MR, B R
(ZHMEARFH _WEERERA, &2 230601)

WE BH SIS 2RI EG 4 (PADI4) X 404 28 8 (1L-8) /- i 4%, RILRT R MELLHRIE (SLE) BRI 5%
W, A3k FIA qRT-PCR X Hu A% B (HC) F1 SLE B35 h ki i 1L-8 363k /K-, ELISA il HC 1 SLE g3 L&  1L-
8 Ar WK, AT AR SR I TL-8 /K -5 SLE AH G MG 2 H8 b5 19 kM o ELISA KU HC 8% SLE i 385 % o4 457 248 i 430
IL-8 (520 o 6 A H Mo A0 i b i B PADIA R B4 7] GSK484 , 5 e PADI4 sk i) v 4 40 i A% HL-60 41 fifd (dHL-60)
rha I N-FH - 25 2 BR -5 2 BR - AR TR A BR (IMLP) B S 52 64y (1Cs ) LB TL-8 143 MiKF . &% 5 HC AH L, TL-8 5 3R5A
F SLE H sk . AR 3 I3 1L-8 7K B s, L5 M v IgM /KSF S IE ARG . SLE (5 17 RE U875 5 Hr ki 4
M43 HE 2 IL-8, PADI HHIFIREMS b i Mok 40 i b TL-8 #)=A , dHL-60 40 it , PADI4 ek S5 IL-8 /3 3 b 45
it RRAIMIE T 1L-8 £E SLE S35 s Pobr 4 A I 3 b = 32k, 9732 PADI4 %, SR Mg 2R A 0G . TL-8 it 44 fe

BLAE SLE KA e v & 4%/ 1, PADIA/1L-8 iy SLE 14 i I K 3T 41 A1 8L

KA
hESEKE R392.9

XEERER A 3IE4S 1000 - 1492(2025)10 - 1874 - 06
doi;10. 19405/j. enki. issn1000 — 1492.2025. 10. 013

RAEMEL BRI ( systemic lupus erythematosus,
SLE) J&—Fh L B (18 1 B B i, 2 K T &
P, HARIE S A S b 57 A4 Kby 52549 (im-
mune complexes, [Cs) /)G AR AE SN , SLE 2 FR4E
TGN 1.5 ~11.0/10 JTA M H SB35 3 A
R 2 ~3 452, HATM JCIA & SLE /7, #4r
META M B 7RIS M IR YT 5 TOIE RS IR R 22 , 5
RIENLRGGEMFLRICT, K, 555 G I7
S LA = 7 RO B

IL-8 J&— MR R 7, 70 B /N ERE R
Tl TgA B G255k P B 2] TIRABISE . SLE ¥
TEFR TL-8 JKF- 55 T sh P 52 B AH K, OF 5 B 414
LT 2 A 3 DIAR G o o RS 22 I 0 e i 4
( peptidylarginine deiminase 4 ,PADI4 ) 3= B 75 v 4 r
A rp 3k, AR IR L IR R , 3 P L
28 its M 4b 5 il M) ( neutrophil extracellular traps,
NETS)JEI, 25 A B tbpmm &£ . X

2025 - 07 -26 #U
AT H B R R DRI H (45 2024 AHOS0787)
EERA S 3, L, EESOW, 1L
JE 5,5, AT, BB, AR S A A -
mail: zhouqiangl973@ 163. com

ARGNELLRRAE ; AR 3R 8 5 IR ZU BRI TNl 4 5 SAE 5 P VERLEN I s 2 D 5~

HR'O AR, PADI4 AT A2 E T 41 TL-8 A 4 S
Ifi. 7€ SLE B h , PADI4 2752 55 i 542 5 40 ity
7 TL-8 (9 ik 70 b i AN TE 2. X EREURI ] SLE
S I RRE AS 41 B B+ PADI4 JF 5 1L-8 3%
ik SLE R RMICER , B AL a6 7 $2 38T WL
fifto

1 #MR5ETE

1.1 wmGIER PEEL2023 429 H—2024 4£9 HF
LREFI S B BE B stz 19 SLE 835 3L 55
Bl AVERRIE: D 453 18 2 Q) £H6 38 B KUie 2
2x( American College of Rheumatology, ACR)2009 4
EIT I SLE 12 WibRifE ; @ HATAHOC S50 % 6 A Bk
H , FEAMAE 3 (complement 3, C3)  #MA& 4 ( comple-
ment 4,C4) \IgG TgA TgM ME 7 84E . HEBRARE
© A IFIRg B , HoA 5 B e P58 0 5 S S5 5 s
Wi s Q@ VRITIE AN TER o EEL 26 F4F % 5 2
D C 114 il R A A6 7V Ay £ BRE X B (healthy control
HC) .

1.2 #MRF*

1.2.1  Fhsmipsg & dde  MUBER EDTA i
HE M A3 B AR P R AR 5 P R R )
£ (Thermo Fisher Scientific, 2& [ ) ¥ M 4 25 185 357
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b FR B R R, DL R N 1 R OK AR 0.5
EU/mL, ¥4 il 5 %K PBS IR &, B2 AL Fi-
coll-Paque Plus 75 ( GE Healthcare Life Science, Fi
H) To#E,3 000 r/min A% FE 25,0 30 min Ji5, LI AL 73
M EZET5R 5 )2 A 46 M3 b i 54 4% 4 i
Ficoll ¥ JRLANMIFILL AN, A 1RAT £1 40 1k 40
MUZBEETER OB D, Filk T 5 6% H R A
W ( Sigma-Aldrich , #F5,) 1 -5 IFITIE 20 min, B 544
EARLAN Y EJRERSER BB . REE R T
IR R R AR LA 30 s, PBS HHAE L, 7E5 10%
/NI ) RPMIT1640 3353k b % 35 A0 Y v s
.

1.2.2 HL-60 2789 3% Jr o 54 HL-60 2 fif] 5
W 19 5% [ s v A= 0 i A0 P L ( American: Type Cul-
ture Collection, ATCC, ZE[E) ., {EREANE5FE (], 40
M AR FEAE 1 x 10°/mL LR, & 2 ~3 KA1 1
U, 230 vh (8P A0 20 P A AR CBOA it 20 T, H%
HL-60 ZHjit 5 1. 3% — 1 3£ VX ( dimethyl sulfoxide,
DMSO) ¥ 5 5 d, 4 i 731k S vh Mok 4 i A HL-60
20 Jifl ( neutrophil-like HL-60 cells, dHL-60) . # 33 i
ARG CD11b &3k Jz DAPT Y o WS 4 i A%
KAl HL-60 731E7KF

1.2.3  # sk PADM g4k ey HL-60 2mfe 2 #Lf0)
PADI4 (1) shRNA ( J§ %] : GGTCCTGCTACAAACTGT-
TCC) F1 %t A8 20 shRNA ( J¥ %1: GCTTCGCGCCG-
TAGTCTTA ) 7 b 5118 555 2 T 38 2 /& psi-LVRU6GP
/1 ( GeneCopoeiaa, 3£ [# ) , f#i i Lipofectamine2000
(Invitrogen , € [E ) ¢ I A 5 20 JORL AT G ™ 18 5 55
B psPAX2 [ pMD2. G 3R UL 1] 203T 2 jfa
2 d JE IS e EE OB Y 293 T 4 RE 77 b O
TG HL-60 4, B, Ui i 73 &y GFP
FHERY HL-60 4iJid, I AR IR A2 T 0. 2 g/mlL IR
W E R e, HL-60 40 i 5431k N dHL-60
)5 qRT-PCR Kl PADI4 BisiRis

1.2.4 qRT-PCR 5% ffi H§ TRIzol i&57] ( Molecu-
lar Research Center Inc. , 3£ [E) 28 RNA, §fi )5, ffi
FH PrimeScript RT 327 &5 ( Takara, H 4% ) ¥ RNA J%
5%k ¢cDNA, 7 StepOnePlus 5L PCR & 45 H 4]
JH SYBR Premix Ex Taq i3] &5 ( Takara, H A< ) 47
qRCR. Kt GAPDH FK3A/K A NS, X B P R ik
HEFFHRAEAL , RISt (relative quantity, RQ) 7% Jf
Wit 2—[ACT<'2MIJ£1U€£7F) - ACH(BHHA) ] /A\ :T:t i ?:I 1+ %:O
qPCR 5|49 )% % 41 F : GAPDH ( NM_002046. 7, 1F [f]
5| #). 5'-TTCACCACCATGGAGAAGGC-3"; Jz In] 5|

%) .5-GATGGCATGGACTGTGGTCA-3") , IL-8 ( NM _
000584. 4 1E 1 5| ¥ : 5'-TGCCAAGGAGTGCTAAAG-
3", s m 5|4y .5 -CTCCACAACCCTCTGCAC-3")
1.2.5 ELISA %% fii & 8O A 1L-8 FfIK G
MRz 800 s X7 43 ( Elabscience, 5 [ ) A6z 2 Xk 1
H Y SLE B M 1L-8 23 WK1 B AL ok
B4 A B dHL-60 41 /g 55 100 nmol/L N-F fif-75 4
1R -7 24, 1 -7 TH 2 12 ( N-formyl-met-leu-phe , fMLP )
(SigmaAldrich, SE[E) fgHEXS IR MLIE SLE £ Il
THE SLE [T AE 1Cs Fhdk 5% 24 b, ] FA 118
R i) A I RS 7R EIEWP TL-8 3 K-

1.3 %itZE4E (i GraphPad Prism 8 3 {f
( GraphPad Software Inc. , 25 [H) 73t %uds . HITH
oM, 5 Shapiro-Wilk #6565 % B4 1 1E 25 70
AT AT RS o R A (E A A I, SR ¢ K Bk
BCXT ¢ A6 5o G SRS AS IR IE 25 40 A, DA ]
Mann-Whitney U #5536 5%, Spearman A &40 #r, £
2H 8] e % {6 B Ordinary One-Way ANOVA #5346, P
<0.05 IR EFAGIFE L,

2 HR

2.1 —REHB AL SLE B35 55 i, P 4FE IS 41
(@B 26 {5, P AE S 44 2 LS ]
PERIAEREAHVC L, 22 R RG24 L (% 1), SLE
FBA MG 2E SR E RS b €3 ,C4 1gG IgA J IgM
KR T,

®1 HRSE5ENAOGITEMIGRSE (x +5)
Tab.1 Demographic and clinical characteristics

of study participants (x +s)

Study group Healthy control (n=26)  SLE patients (n =55)
Male : Female 3:23 7:48

Age (year) 44 £ 14 41 £ 14

C3 (g/L) / 0.87 +0.31

C4 (g/L) / 0.24 £0.16
IgG(g/L) / 14.33 £4.47
IgA(g/L) / 2.16 £1.03
IgM(g/L) / 1.55£2.78

2.2 {RRMPEEF IL-8 JikfER kg
H &5 AR 28 40 i B+ TL-8, qRT-PCR 45 5 R,
SLE 35 vk b 20 i 1L-8 1% 3Lk mRNA 323k K F
Wl T HC(E 1A) o [l SLE 35 1 i 1L-8 %
filt 73 W KF- 1 3 = - HC(J81 1B)

2.3 15 IL-8 k5 SLE I EFEiREEMES
#r SLE & & I 7 [L-8 /K - 5 1fi 3 #h A C3 . C4 I
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5 15k 330k
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st 10k
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HC SLE HC SLE

1 HC #0 SLE £#&h IL-8 RiA1ER
Fig.1 The expression of IL-8 in HC and SLE patients
A: Relative expression of IL-8 in neutrophils from HC (n=12) and
SLE patients (n=19); RQ: relative quantification; B: IL-8 expression
level in sera of HC (n =26) and SLE patients (n =55);""" P <
0.001, ****P<0.000 1 vs HC group.

IgG IgA /KT A & (C3:r = =0.17,P =0.23;
C4:r=0.06,P =0.69;1gG:r = -0.11,P =0.42;
IgA:r=-0.15,P =0.26) (& 2A -2D) , 5[fi.3% IgM
K2 IEAHSE (IgM:r =0. 54 ,P <0.000 1) (& 2E) .
2.4 mMFFSHEMMARS D IL-8 TR REH
H MG Th R REE S RAE RN . 5 AR
e A e ot B I 35 4 L, SLE HR 3% 1L 375 RE 0% 338
P20 L 53 U B 22 B AIE R A M PR TL-8 (&1 3A)
2.5 PADI4 ##I5 GSKA84 M 14 i 48 A 43 b
IL-8 {50 4w 177 £ ik fMLP A1 SLE il 15 > ¥ 1)
ICs REHSTE 1A ZI ) Pk v P br 48 Bf B il TL-8, PADI4
FESEE ] ) GSK484 W2 Ll T fMLP 1 ICs 75
T TL-8 By 43 (181 3B .3C) .

2.6 PADI4 g R PRI EF HL-60 28 A1 43 i TL-8
fF5 45T PADI4 #I[50]) GSK484 ¥4 1 At ok
LA H MLP H1 1Cs 531 TL-8 BRI, 7 dHL-60

A 20r B 08 F C 25F
1.5} _o6f AZO I
2 2 Sist
otk ::oo 0.4} &
3 S 107
0.5F 02} nl
0 1 1 1 1 ] 0 1 1 1 1 0 1 1 1 1 ]
10 20 30 40 50 10 30 40 50 10 20 30 40 50
IL-8 (pg/mL) IL-8 (pg/mL) IL-8 (pg/mL)
D 6 Er - -
B2 MmiE IL-8 /K5 SLE miEF
. st SRR
?o i éb Fig.2 Correlation analyses between sera
2 210}k
<§D S IL-8 levels and SLE serological parameters
2oL b
5k A - E: Correlation analyses between sera
0 0 IL-8 levels in SLE patients and C3,C4,IgG,
1 1 1 1 1 1 1 1 1
10 20 30 40 50 10 30 40 50 IgA ,IgM expression levels.
IL-8 (pg/mL) IL-8 (pg/mL)
A 800 o B 500 €500
#
#
600} 2 0oy _Aor
- S E)
o 0 £ L
& dl 300 % 300
o 400 g =
.'fl ] 32
= 200 + g 200
o o
y =)
200 g %
e 100 9O 100
0 | | |

UT HC sera SLE sera

Vehicle

GSK484 Vehicle GSK484

3 iR gRAE sy i IL-8 1HR

Fig.3 Secretion levels of IL-8 in neutrophils

A; IL-8 secretion levels of neutrophils induced by HC and SLE sera, UT;Unstimulated group;B: After pretreatment with Vehicle or GSK484 , IL-8

secretion level in fMLP induced neutrophils; C: After pretreatment with Vehicle or GSK484, IL-8 secretion level in ICs induced neutrophils; * ™ * P <

0. 001 vs HC sera group;*P <0. 05 vs Vehicle group.
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A B c
15001 geTRL . 8000 . 4CTRL 15
= dKD = dKD
*
6000 -
_ 1000} . _ I
S € 5"
2 £ 4000 €
% % >
— - =
= soof = sk
2000
kk
0 0 0
UT fMLP ICs dCTRL  dKD

4 PADWM FiEH) dHL-60 435 IL-8 (&R
Fig.4 IL-8 secretion levels in PADI4-knockdown dHL-60 cells
A TL-8 secretion levels in fMLP induced dCTRL and dKD cells; B IL-8 secretion levels in ICs induced dCTRL and dkD cells; C; Relative mRNA
expression of IL-8 in dCTRL (n=8) and dKD (n =8) cells,RQ; relative quantification; * P <0.05, * * P <0.01 »s dCTRL group.

Y E— 2 BFSE PADI4 X} TL-8 ARy As o 78
WA ARG LT , PADI4 fAIRAY dHL-60 4]
(dKD) Hfr IL-8 (1) 35 filf 43 W 7K - 785 T L 3 % B 40
(dCTRL) ;fMLP 5§ ICs #1345 , dKD 41 g 7 1L-8 4>
WG Z (K 4A 4B) , 4Nl 4C fif/R, PADI4 k= %}
IL-8 [y mRNA IR BA #5200

3 g

SLE Kb 2% 1697 T-BA R HLAELLG 8,
X B LR AL AP 2 . U AT
) R T 3 I R S | B T [ R i
R 01 2 0 4 0 5 2 A IR % A AR 9
It B BE , DARRS SIPRAS T i B B0 , kb 4k &
PRI RAE o T SO I 8 LR 25T LU %%
=4l SLE HiF Z B F il il 8 & KW &
iE 25 W AR B IR R, 20 O kT TE iR 9T R
A PRI, SLE & ML TR A BRI A R g I R
ERBEH R B A

A DR 7261k 2 P8 SLE [ SR BT | 2 48
PR R R 1% A S ST , 428 240 L X 4% o 240 J
DRI 1) S5 B, T #9326 3, 530 SLE. 4141
RIEMESEHUEY o SLE th g 4 4 i R 1 53 35
I SEIABNG 1 S, A SCilik' ' R E v 1L-6 . 1L-8
1 IL-18 7K 15 A o B L W I SLE %55 1 3
PERYTERR . ABFFE R M TR IR SLE H ks
S i v 2 Ak 1 A A ML X - TL-8, SLE f8 35 137 1L-8
TR 8B 25 0 TR IR ML 3, L5 0 TeM /K F 5 1 AR
X, KW IL-8 5 SLE KK A % R, 1L-8 /K
T ETE 2RI IR R E G 1A B A
PR /INER B %6 Ml SLE P51 . IL-8 RERSSESE

PR 20 it 2R 580 TR AN, A2 i7E NETs JE BT Hh A
RO Y HET S 5 SLE 1R A R
YR gt B IL-8 B AR a] 150 By & AR L 98 A%
rh PR 20 AR B /NBR TP IR I e N B /N ER R
GRAREE " D g SRR 1L-8 T AR AR ke i s i
FETT B RS o

PADI4 4 IA 2y BE 0% 98 15 42 48 40 M DR 1~ By
AN PADIA i % NF-kB p65 W1 3 7E4T JRE R
ferT 3R PR AT R p65 5 importin a3 2 [A] )45
A, TGN NF-kB #4647 % D & TLR i 31 1L-
1B Al TNF-o 4" PADI4 3£ [ 2 3 T 46l g vh
1L-8 F%%E L 306 . P 4lE , PADIL X TNF-a #E47 K
G S REARILAER SN AT 2 248 1 7 3 1L-8
fRE S11' . AR BF 5T F W1, PADI4 45 53 1 40 441 571
GSK484 53 |8 T fMLP F1 SLE [fl j{5 3k i 1% ICs 55
S P PR A0 TL-8 P b R I, 7 20 i A 75
5L X REAE B, SR R B MLP (ICs 1 3 1
PADI4 sk dHL-60 4 fifl 35 4306 B 22 1 TL-8 , ixX R B
PADI4 35 7] 6298 5 SLE # IL-8 #Y /=4, PADK4
(AN R A 17 1 8 ik BA T A ) 2 3 A B4R
FIERAET . HE4Ril, PADI4 fE % 75 1K 4P IV R 1k
IL-8 , FEFAA TL-8 Ak if vk . PADI4 A] A it
B Y (0 AT MM TL-8 363k /K, o AT A 5
P HANE A TR S 5 R A b IL-8 A%
SEIE N5 200, BARPLE M AR &

ZE TR AR AEIE 3 X I A AR A R A i AR Y
[ 5Hr B , PADI4 77 SLE rf {48 20 PH 7~ 1L-8
(3%, i SLE Kbl &+ 1 T B e 8 % .
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Peptidylarginine deiminase 4 regulates IL-8 secretion involves

in the pathogenesis of systemic lupus erythematosus
Ma Jie, Wang Xiaoqing, Zhou Tingdong, Luo Ying, Zhou Qiang
(Dept of Clinical Laboratory, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 )

Abstract Objective  To explore the regulation of interleukin 8 (IL-8) secretion by peptidylarginine deiminase 4
(PADI4) and its effect on the pathogenesis of systemic lupus erythematosus (SLE). Methods qRT-PCR was used
to compare the expression levels of IL-8 in neutrophils between healthy controls ( HC) and SLE patients. ELISA
was used to detect IL-8 secretion levels in the serum of HC and SLE patients, the correlation between serum 1L-8
and SLE related serological indicators in lupus patients was analyzed. ELISA was used to detect the effect of HC or

(4% 1886 W)
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Establishment of the EMT model of CoCl, -induced NRK-52E cells
Ni Lei, Sun Qingqing,Cheng Jiangrui, Wei Wei, Wang Chun
(School of Pharmaceutical Sciences, Anhui Medical University, Hefei 230032)

Abstract Objective To establish an in viiro cell model of Cobalt dichloride ( CoCl,)-induced epithelial-mesen-
chymal transition (EMT) in rat renal tubular epithelial cells (NRK-52E). Methods NRK-52E cells were cul-
tured in vitro and randomly divided into a blank control group ( NC group) and a CoCl, treatment group. The CoCl,
treatment group underwent 1, 2, 3, and 4 cycles of treatment, with each cycle consisting of CoCl, treatment for 9 h
followed by recovery in CoCl,-free medium for 3 h. The optimal concentration and time of CoCl,-induced EMT were
screened using the CCK-8 assay. Morphological changes in cells were observed using light microscopy and phalloi-
din staining. The expression levels of EMT marker proteins were detected by Western blot and immunofluorescence.
Results Compared with the NC group, stimulation by 100 wmol/L CoCl, for 48 h significantly induced apoptosis
(P <0.01), meeting the requirements for subsequent experiments. Western blot results showed that the expression
of hypoxia-inducible factor-lae (HIF-1a) and a-smooth muscle actin ( «-SMA) significantly increased in the 3-cy-
cle group treated with 100 wmol/L CoCl, for 9 h followed by recovery for 3 h (P <0.001), indicating the most
pronounced fibrotic response. Observations under light microscopy and rhodamine-labeled phalloidin staining re-
vealed that the morphological changes and cytoskeletal rearrangement of NRK-52E cells were most significant in the
3-cycle group treated with 100 pwmol/L CoCl, for 9 h followed by recovery for 3 h, demonstrating the best model sta-
bility. Immunofluorescence results showed that compared with the NC group, the fluorescence intensity of the fi-
brous matrix protein Collagen I significantly increased in the 3-cycle group treated with 100 pwmol/L CoCl, for 9 h
followed by recovery for 3 h (P <0.001). Conclusion The protocol involves treating NRK-52E cells with 100
pmol/L CoCl, for 9 h, following 3 h of recovery in CoCl,-free medium. Repeating this cycle three times can estab-
lish an in vitro EMT model.

Key words NRK-52E cells; Cobalt( Il ) dichloride ;epithelial-mesenchymal transition ; hypoxia — inducible factor-
lo; oe-smooth muscle actin

Fund program Key Research and Development Program of Anhui Province ( No. 2023507020003 )
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(LH:5% 1878 1)

SLE serum on IL-8 secretion by neutrophils. Using PADI4-specific inhibitor GSK484 in primary neutrophils, or in
PADI4-knockdown neutrophil-like HL-60 cells (dHL-60), IL-8 stimulated by N-formyl-met-leu-phe ({fMLP) or
immune complexes (ICs) was detected. Results Compared with HC, IL-8 was significantly higher expressed in
neutrophils of SLE patients. Serum IL-8 levels significantly increased in lupus patients and were positively correla-
ted with serum IgM levels. Serum from SLE patients induced neutrophils to secrete more IL-8. PADI4 inhibitor
could upregulate the production of IL-8 in neutrophils. In dHL-60 cells, knockdown of PADI4 led to a significant
increase in IL-8 secretion. Conclusion The proinflammatory cytokine IL-8 is highly expressed in neutrophils and
serum of SLE patients, regulated by PADI4 and correlated with lupus serological indicators. IL-8 plays a role in the
development of SLE through inflammatory responses, and PADI4/IL-8 provides new thinking for SLE monitoring
and therapy.

Key words systemic lupus erythematosus; interleukin 8; peptidylarginine deiminase 4; inflammation; neutro-
phils; cytokine
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