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24 48 h) . FEINZY 5 Ak Lk 4 3% B A R ]S, AN
5 EDTA JEERGH LU 40,1 000 /min 4 C, &
> 5 min Y PBS PE 2 WK FEAH 400 wL 1 x An-
nexin V 255 R BT ZIRANME, FEIMA 5 pL Annexin
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=16.8,br#fE#E = 1.9;:=17.14 ,P <0.01;F =
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MG I TG 2R Se sk . WK 1,
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Fig.1 Determination of the concentration of CoCl, in the EMT induction model (x +s, n=3)

A Cell viability at different time point after the treatment with PBS; B — E. Cell viability at different time point after the stimulation with 50,100,

200,400 pmol/L CoCl, ; F: Cell viability at 48 h after the stimulation with different concentrations of CoCl,; ** P <0.01 vs 0 h group; *P <0.01,

###P <0.001 vs PBS group.
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A-E: The effects of 100 pmol/L CoCl, stimulation on the apoptosis of NRK-52E at 0,6,12,24 and 48 h; F: Analysis of the apoptosis of NRK-52E

B2 CoCl, ¥ NRK-52 AT AN (v £5, n=3)
Fig.2 The effects of CoCl, on the apoptosis of NRK-52 cells (x =5, n=3)

at different time points after the stimulation with 100 wmol/L CoCl,; * P <0.05, ** P <0.01 vs 0 h group.

A 1C 2C 3C 4C ku
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f-actin 42
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g ar g 4t
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22 22
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El3 NRK-52E #fi EMT @R EIT (v +5, n=3)
Fig.3 Establishment of NRK-52E cell EMT model (x +s, n=3)

A: Western blot analysis of HIF-1a and a-SMA protein expression in NRK-52E cells induced by different CoCl, treatment cycles; B: Quantitative a-
nalysis of HIF-la expression in NRK-52E cells induced by different CoCl, treatment cycles; C: Quantitative analysis of a-SMA expression in NRK-52E
cells induced by different CoCl, treatment cycles; 1C:1 cycle; 2C:2 cycles; 3C:3 cycles; 4C:4 cycles; ** P <0.01, *** P<0.001 vs NC group.



FMBERKFFE® Acta Universitatis Medicinalis Anhui

2025 Oct;60(10) - 1883 -

2.4 AEFRMEMTHARICRERRKLEURE
NRK-52E SR AMEENTH Eidlt#
WIEEEE NRK-52E A fE &, 5 NC AH Lk, 7E
100 pwmol/L CoCl, AbFH NRK-52E i1 9 h 5, T
CoCl, ¥R 2Pk & 3 h, X 3 MEF G AL S
A, AR RS H G DA AR SRR IE A2k, 4
JHLT] 66 B 01 B2, 200 6 1) B 4 5, Bt % HES 2R
L, #0553 20 LR BRI K 350 7 4 A A 4 | 52 3 A
AL F AL T 100 wmol/L CoCl, 4bF NRK-52FE
Y19 h )5, TJC CoCl, B5FFEHTIRE 3 h, FHE 4 4>
PEERIG , AW b L8 3 K 4 4 i s R TE TR A8
TE PRI R A AR G 25 R AT 1,100 umol/L
CoCl, #4b¥E NRK-52F 4B 9 h 5, FJE CoCl, 5773k
RS 3 h, BT 3 EI S AR S AL, 5 NC
ZHAR L, FB 0 0 L L B B 11 0 ) 27 4 D) R s L G
(1), T 2H Sy SR RIS o 7 g £ 2 3 A i A 2

A NC 1C

AT S BB EMT B9454E, T 100 wmol/L
CoCl, ZbBE NRK-52E Ziff19 h J5 , FJC CoCl, 5773
R 3 h, B 4 MR, KRS 4 M2 % T
B, WK 4,

2.5 EEHRNEFEKD Collagen I 7E£ NRK-
S2E RS R RIEKE i oY i
Collagen 1 MW7t 3FRIL, 5 NC 4140 Lk, £ 100
pmol/L CoCl, Zb3 9 h J5 T TG CoCl, }iFHF ki
3 h AP 1 DMEIR, Collagen 1 %G58 & 22 7 L4 1T
0 X5 NC A EE, 100 pumol/L CoCl, AbF#H NRK-
S2E 409 h J5, T CoClLE537IERYKE 3 h, HE
3 AMEIR, Collagen 1 2% G ¥ 2 A G2 E L
(NC 41 ¥4 =8. 0, bpifiz = 1. 553 PMRIFALIAL
P =14.2 b2 =1.7; 1 =4.533,P <0.001; F
=42.3,P<0.001), WA S5,

2C 3C 4C

2C 3C 4C

E4 XFRREEMSARRIEREFKRENE NRK-S2E BRESERAMERAOZNL (n=3)

Fig.4 NRK-52E cells were stained with rhodamine to observe the morphology and cytoskeleton changes under optical microscope (n =3)

A Optical microscopy images of NRK-52E cells undergoing morphological changes during different CoCl, stimulation cycles ( scale bar =25 pm) ;

B Laser confocal observation of rhodamine-labeled phalloidin-stained cytoskeletal changes in NRK-52E cells ( scale bar =25 pum) ; blue indicating DAPI

staining, red representing rhodamine-labeled phalloidin; 1C: 1 cycle; 2C: 2 cycles; 3C:3 cycles; 4C: 4 cycles.
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JUTS AR AL i R B 5 5 A B R
CoClL, , HHLH & — 4 il B8 7~ 7] 175 S 4 il HIF-1o0
KT HIF-la J2 HHTBE S S BUAE SRR PR 58 B i
B A A3 TR AR A% B S TR 1, S R A L N 4R S 1Y
KHEH T, T CoCl, REIE SIS EMT, BF5E
RULE/NE E Az BT 51 EMT i3 R L
K& LB AR A AL AT (] IR AR iR A, O HL
I3 USRI LT AEAR A 175 5 T 4 4, e 2842
PRV /INE 8] ST AEAL I A A TR o ARIFFE LA
WA NRK-52E 4 il 25 85 T CoCl, fEHIAF T W
SN M [ & Bk 5 2 % (hypoxia and reoxygenation,

2C 3C 4C

BE5 fREWERUFESHE®RN Collagen I 7E NRK-52E
AR R RIZKTE (v £5, n=3)

Fig.5 Immunofluorescence chemiluminescence assay for the detection
of Collagen I fluorescence expression in NRK-52E cells (x s, n=3)

A Laser-focused observation of fluorescent expression of Collagen I
(scale bar =25 pm); Blue: DAPI staining; Green: Collagen I positive
staining; B: Quantitative analysis of relative fluorescence intensity of Colla-
gen I; 1C; 1 cycle; 2C; 2 cycles; 3C:3 cycles; 4C: 4 cycles; “ P <0.05,
“*P<0.01, """ P<0.001 vs NC group.

H/R) 54 F B A W27 4k

20 A ) A ) B A 45 R I BE AT, 4 o
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0, RHNE 37 A0 M A 15 ) SR R O P A SR AR
S PRI, T A0 g AR TR B R B I 2 1Y
KHITEMBEAT- B, FZIr LI 3 Fp fb2e ik
B (CoCly ) HIFREB A AR A B FRIE T A
P T AR B A BRAE T8, W B R 4810 D7 V250
TR A IR TR R R (EHAT FCA 550 vy AR XE L 42
R AR A O R 5 R B R B IR iR T B U
FEA R I DL EL AR 04 B R ARG B 4 o A% AU
SR A RAEFT TP RSC I BE FR A0 05, MR IR B SF-165 fip
e I )RR, T RE 2 S B A R84k, T HL 34
KRB o CoCl, 55 1Y B AU A0 LS B A Ak 22 0T 58 4
W BA T Z N, A A K P F-B1 (transforming
growth factor-B, TGF-B1) i i % Smad K510 1%
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A EA L B /NVE L i & R EMT iR
1M CoCl, i HE4 B4R ( HIF-1o 3272 ) 35 & EMT 3
T EEINEE TR S SO R AR DG A B AR
PR RS B AR AL 10 AR | CoCl, 55 1
a-SMA b B 2 3 T TGF-B1 41, 4275 HomT fig
W& 4 EMT i FERFSE

i CCK-8 525 A im =24 M AR, 8 %€ T 100
pmol/L CoCl, 4b ¥ 48 h W] i/53 NRK-52E 4f Jitd i
T2, BRSOk, e B B PHIRiC R
EEPRRRYL 8, 25 1 Ho 92 B0 R 28 5 Dl A i 45 SR 4%
7, NRK-52E 41 i JE 25 K 20 At B 22 9 A8 fE 76 100
wmol/L CoCl, 4b¥ NRK-52E 41 9 h J5 FJC CoCl,
Rigpsehik 42,3 h AL H 3 NIE IR 40 i A R op e A
FE L X —E5 5 S0k il — 5 CoCl, @ i i S
HIF-1o 38 A 0L B A PR B 30F 100 15 5 EMT 3 72,
HIF-1o Fl «-SMA [ 2635 5 3 T i, #2078 k480 (5 5
W PEAE EMT iR b A G E T

HIA 1) CoCLFF I AL, A BF5E 2K HI 100
pumol/L CoCl, ZbBF NRK-52E 4i/ifd 9 h 5 FJC CoCl,
GARHE R 3 h A0 3 AMIEIA A RA T S AR
FEPEFIBRIK0R SR, AR FATIAEAE — 28 B
B, R T CoCl, XFEF4EAL AR A2, RIRA
5T A5 o i 5 LU, AT AL PR T 4 i S
RIESN YRR AT IR . A RMFSE AT HE— 2D AR )
CoCl, i 5-H9 EMT #Lil

AWEFE L CoCl, 1755 NRK-52E A fd#d 7 T
FasE iy EMT A #8378 T CoCl, ¥R /NG b Kz 41 fifg
YA, 45 R E B, 100 wmol/L CoCl, kb
NRK-52E 4fif19 h J5, FJ& CoCl B5 52K 3 h,
HE 3 AEA ] B EET HIF-1la Fl a-SMA [ 3R
BEN (1 a A B I i g = NPT AN =3 | A R A A0
UL TR SR T
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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 vitro 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 pmol/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-la ( HIF-1a) and a-smooth muscle actin (@-SMA) significantly increased in the 3-cy-
cle group treated with 100 pmol/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 pmol/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 pmol/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-
la; a-smooth muscle actin
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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 ({MLP) 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 1L-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 1L-8 secretion. Conclusion The proinflammatory cytokine 1L-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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