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(VFL PR ERARF R S gt E OB S A e B2 FE H 0, FLEK 4000165 28 IR ERRL A A 41 SUIR iR 20E =

L0 TFE S T4 BT 70, FER 400016; 358 R EE R 58 MY B B Be i 2 R,
K 400016; “H R Ik R 24 = 55 LR, HLER 404120)

e ZAR R AR T BUBR 2k (cyanate) i3 BB B K 4w i BAY R AR A Ao PR3t B 4T 41k 691k
. FER AR AHK-2E N E LR M fie s, CCK8HF AN Hxt it id 7 69 % vm; 8] B R A48
e 4 69 7 % ; DCFH-DA AR M) 40 ILROS K -F; 41 it %, & 5% A= Western blot4 7 42 | E-cadherin
Fibronectin. o-SMA#) & i%; Western blot#s M TGF-Bé9 & XK. 4R BT, 2 mmol/LEFR &9 2
TAHK-240 /i 69 7% 71 (P<0.05), @0 et & X A KMRF . AUBREAE 24 h/g, HK-240 )2 ) ROS/K-F
BIREARBMI . %975 KA Western blotzs R 34 £, FER 2 4F F24 h/s, HK-2 4 Fibronectin.
0-SMA % A #+ &, E-cadherin& i& T f4; TGF-B#% & ik /K- R 5B 2R Z 5t LA (P<0.05). vA_E
SR AW, FBREFFENE LR @ie A2 FROS, LATGF-B/R-FA2 4t fa i, L & 18] 7R 4@ fie,
444t (epithelia-mesenchymal transition, EMT).
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Cyanate Induces Oxidative Stress and Epithelia-Mesenchymal
Transition on Renal Tubular Epithelial Cells
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China; *Department of Neurology, the Second Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China;

‘Chongqing Three Gorges Medical College, Chongqing 404120, China)

Abstract The study was to explore the pathologic role of cyanate inducing oxidative stress and
epithelia-mesenchymal transition (EMT) on renal tubular epithelial cells. After treating with cyanate on different
concentrations, the viability of HK-2 cells was measured by CCKS assay. The morphologic changes were observed
with the inverted microscope. DCFH-DA assay was utilized to detect ROS level. The distributions of E-cadherin,

Fibronectin, a-SMA were detected by immunofluorescence assay, and the expression levels of E-cadherin,
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Fibronectin, a-SMA, TGF-B were detected by Western blot. After treating with 2 mmol/L cyanate for 24 h, the

viability of HK-2 cells was significantly decreased (P<0.05), with morphologic changes as long-spindled cell. ROS

levels were greatly increased on a dose dependent manner. Western blot and Immunofluorescence results showed

the expression levels of Fibronectin and a-SMA were significance increased. However, the expression of E-cadherin

was significantly decreased. The expression level of TGF-B was increased after treating with cyanate in a does

dependent manner (P<0.05). Cyanate could directly generate excess ROS, which induce the expression of TGF-3

increased to promote epithelia-mesenchymal transition.
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ROS)™ 4 518 11 B i tF K K s kR FR AL i i
ES IS NIy da s A7 S SRR I R7 S AN RS
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(7K fifE 7= 4, 742 % ' Ik 9 (chronic kidney disease,
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BVEEE I A B TR A5 S B TR 1R BRI R
5 FIE, cyanate@ i 2 HIEML ML H. AR
. TaE A5 51 K CKDAE A 3l Ik s A il A4 ) 2
I BRATL AT, 2 F A 3 B 1R S e AR JEE A L AR
U2 a2 e D AR T 50 AN ERAEAR Y Btk DAY,
WA W FLTR H, cyanate H £ 7] B 408 1 AL NS
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cyanate; HK-2; oxidative stress; epithelia-mesenchymal transition
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NN b R 4R (HK-2)8 B i T4
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4 H Lonsera’s #]; DMEME% 7% % 11 [ HyClone 2>
A, IR R A Sigma A F]; BRE CIREH AL T/
RV . RIPAZ AR . BCAK (M FE I 5 571
& ROSIMIERFAN &M H L~ RAEMHE ARG R
A, PVDFE. ECLA %% & 6l 77 &% B Millipore
/A #]; CCKSit 77 £ & H Dojindo/A #]; E-cadherin.
a-SMAJT 1K I H GeneTex 2y #); Fibronectin, TGF-B
ORI E Bioss A ]
1.2 LWFAE
12.1 #@mpgzs  HK-2%ME )G, H410% FBS
A% /555 £ HIDMEME; 78, 137 °C. 5% CO,
EIR B FRAE N BE 95 . 6 W BRI, e RR1~2 K%
B 1R Frdii A KIC A FI80% e A i, FH0.25% 1%
HEBFT37 °CiHAL2 min; EAEE T WL ELYH M 45 4538
] JE BT 85 7R 2 1B AL, LS00 t/minf/0»5 min,
5 BB, NGB IR, TR, AT R AL AL
MG LR A E, U T R85,
122 CCK8FEAmwmiiEH ¥ BONHK-24%
T96FLIR I AE A Hu 5 = F 137 °CHiF & 24 h, IRAEEL-
Gamal SR T 45 A, K TR £ S50 41k B2 43 ) &
B oNO0. 0.25. 0.5, 1. 2 mmol/L, X} 2H(0 mmol/L
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FA B BRI 52450 nmAb (WG FE (D), FR¥E A it
R

123 @B ANE it S rEe LR i,
FEFL2 X10%/4L, TEAE3T °C 5% COL MK s I 44
W WS A i G BE S 7 2 TH B 7R, Je FIPBSH
E3IR, I TG ML B 72 5L Ja TN 4 85 746 . 12 h
J5i 43 BIMAASFIR FE(0+ 0.5+ 1+ 2 mmol/L) &R £,
P37 cCIHIEIF E24 ho 7EEIE BBz N W4
TEAF R .

1.2.4 DCFH-DA&#MHK-2ROSH KF LA
1 mmol/L ) &L £ 7 i HK -2 40 24 h, %18 i B 15
BeE. 3 ERT IR, MK E 10 pmol/L DCFH-
DA ;77 3k, 45 L0 A\ #i B 5 FIDCFH-DA 1 mL,
37 °CHBEYEHF H 30 min, £F3~5 minfE 48 FLIR LI, Bl 5
FAPBSHE S SR, TER N A B T ML I
1.2.5 @it %% % A AA M E-cadherin, a-SMAF=
Fibronectin#9 5% . & & F 5L 1 mol/LF & £ 7 fif
411124 h)i, PBSIE BE3K, & IK5 min; K FH4%% 5K
FH i =2 35 [ %2 15 min; PBSTRIE YE3K, FEIKS min; B
Ja T3 E N E P30 min(3E AL M 4% 102 S
0.2% Triton X-100/PBSYR); H LARREIK) —#H1(1:200,
St A I PBSACE ) T4 °Cit & il . ¥k HPBSTR %
B3R, BEIRS ming IR RE 94 0 —H1(1:150), =
T EEIF B 1 h, PBSTPEST1%, DAPIZAXS min,
PBSWE 78 73 Bk G B, Pt WA FMES .

1.2.6 Western blot# M| E-cadherin. a-SMA.
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ZPVDFJE, T =i F5% BSAE 2 h, 435N —
Pr(3EH1:1 000, 4 °CHiF H 12~24 h; X HTBSTHE /K3
R, B 10 min) M1 —H5(F91:10 000, 37 °CHFH 1 h),
TBSTH i W3 Yk, £:1X10 min. ECLWE 2, Image
Lab Tool{ #5/% ;. Image Lab ToolZ> b 4K 14} H 1)
T AT IKFEAE 3 AT

1.2.7 SitFEa4r  KHISPSS 20.08K 44 58 &t it
30T e TR TR DA B AR HE 22 (eks) KR, SR AT
FEA ohar 56 LU FE ARS8 8, P<0.05R R~ 2R A A &
EHH R, P<O.01R R E2 5 B AWREZES 7

2 H#R
2.1 AEIRESEREITHK-25E 189520

K FH CCK VA A [F) ¢ FE U2 ££.(0+.0.25.. 0.5
1. 2 mmol/L) f faf HK-24H 824 h/i5 % 4 B i 71 11 5%
M, &5 EoR, IR EF IR #5(0.25. 0.5 1 mmol/L)
futer S B MRE 1 KPIS A TR, (AR EZESR; 4
FUR b 1k 2 14 212 mmol/LIN, ZH LS /17K F T B¢
B56% /4, A B 17 7 (P<0.05, K1),
2.2 NEIRESERE T HK-240 7SRRI

A [A] ¥R FE HUR #5(04 0.5. 1. 2 mmol/L) % Fif
HK-241 124 h)i5, (5] 8 5 s W 820 R4 B it 28 &

0.5 1 2

Cyanate concentration (mmol/L)

AR FRR 2h1F 124 hJGHK-21975 /1. *P<0.05, XHR4HAHE .

Cell viability of HK-2 after cyanate treatment for 24 h. ¥P<0.05 compared with control group.
Bl SERELNTHK-240A05E RIS
Fig.1 Effects of cyanate on HK-2 viability
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SR 7 6, 0.5 mmol/LEFE #h A I 1) 48 i A A Ik
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FEURIE 3, 2 mmol/L AR &k 41 Fr 3 4 i il i N 35
TRIR IS 58 . Gt 45 R BoR, B UL 2hik
JE F 4 5, HK-240 ] I ROS/KF3Z i 7155, 1 mmol/L

FUE £ (P<0.05)H12 mmol/LER £h 41 (IIROS/K - A
A 035 7 5 (P<0.01), UFSE T %R £ 7T i S HK-2 N
ROS/™ A4 H 5T 40 T2 A& 7 22 (B3)
2.4 AAELRE &R 01 X HK-2 40 fafR S 5%
S P

KT mmol/LiFUER 25 1T HK-241 124 hf5, &
TUE I S HK - 240 it H 4% 2 B 2 I E-cadherin,  £F 4k
% B2 8 A Fibronectin. o *F i85 WL & Ho-SMA ]
F ik 1 M, E-cadherinfla-SMAZE 41 i Jii 5 21 €1
7', Fibronectin 2 &% 4.5 6, it A Ml i #EDAPIHL
A e . 1E K 41 M HF Fibronectin,  a-SMA K
W55 5, E-cadherinZt (43 A5 55141, ¥9515)
A7 T 40 B 5 v FUER 2k 2H 41 it HP E-cadheringg (4,58
Y6 AE 5 B I B, 1 40 @ )5 HH Fibronectin. a-SMA
(95 5 W5 Y5, $En FURR 26l B % 5] i HK -2
i o R 1 R A B vl N T D O A
V) B (E4).
2.5 AN[ENRESEE 2 o7 3 HK-2 4 B #7549 &
TGF-paRiLKFrIF M

AN TR W BE0V 0.5+ 1. 2 mmol/L)F R &k 1t farf

Concentration (mmol/L)

0 0.5

75100 pm,

L f\lOprm

E2 & ZHENESERELAIE24 WEHK- 24T

1

2

Fig.2 The morphological changes of HK-2 cells after cyanate treatment for 24 h

(A)
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DCFDA fluorescence intensity
o0
]
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_|

NS}
L

(fold of control)
*

04

50 um

0 0.5 1 2
Cyanate concentration (mmol/L)

Ar AFTRIR R LA T HK-2454:24 h i DCFH-DAZL ()56 R BL; B: DCFH-DAHL K E H 734 *P<0.05, *¥P<0.01, 5341
A: HK-2 cells treated with increasing concentrations of cyanate for 24 h with DCFH-DA staining; B: quantity analysis of intensity of the DCFH-DA

staining; *P<0.05, **P<0.01 compared with control group.

E3 TERESEREISFHK-2/FROS 4
Fig.3 ROS production in HK-2 induced by different concentrations
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Fig.4 Effects of cyanate on levels of a-SMA, E-cadherin, Fibronectin proteins in HK-2
(A) B) s, © 2
* =1
Concentration (mmol/L) 0 0.5 1 2 2 201 j— =157 -
= £
a-SMA - - e OO = 1.5 2 1.0 *
Fibronectin e — u 1.0 A g
3 =
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D E F
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320 g 154
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< TGRF e -
0.5+ L2 v
2 B-actin M A A — 3
g 0- 0~
o~ 0 0.5 1 2 0 0.5 1 2
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A: Western blot 73 Hil A6 A [ FURR #5 9% FE 1 FTHK-245 424 h/fa-SMA. Fibronectin. E-cadherinff)#i%; B: AN [E B £5 4 B 1 H /5 o-SMA %%
B2 5 A HT; Cr AN [E) S5URR B 9 FE E F 5 Fibronectin 2k iy (14 212 52 40 Hr; D: AR UG 64 FE A ﬁHFE cadhermﬁ%?‘i&*ﬂ’]#% I3 #T; E: Western
blot 3 Sl I AS 7] U 36 W LA FHHK 245424 hJa TGF-BAIL; Fr A SR ERR B AF S TGE-pA it B e M. #P<0.05, **P<0.01, 5Xf
MR Lh g

A: HK-2 cells treated with increasing concentrations of cyanate for 24 h measured by Western blot; B: semi-quantitative analysis of a-SMA at different
concentrations; C: semi-quantitative analysis of Fibronectin at different concentrations; D: semi-quantitative analysis of E-cadherin at different
concentrations; E: HK-2 cells treated with increasing concentrations of cyanate for 24 h measured by Western blot; F: semi-quantitative analysis of
TGF-B at different concentrations. *P<0.05, **P<0.01 compared with control group.

E5 TRELERESEIESHK- 2 EMTHR S R TGF-p
Fig.5 The marks of EMT and TGF- production in HK-2 induced by different concentrations

HK-24H 924 h/5 £ B4 i 57+ (1) 5 H, Western blot TGF-BI1) 218 K P A5 (FS). 45 R 7R, 0.5 mmol/L
¥ MHK-241 ffl # E-cadherin. Fibronectin. a-SMA /I FIR 4 fe7 B AT 5] ACHK-241 B b b 52 40 B A &
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WIE-cadherinff] % i& 7K °F F [£(P<0.05), %15 7K F
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(P<0.05), 7£2 mmol/LE IR #h ik & iy B A 2 % 4t
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PIRETE . [RIB, MR 2 (R B, UK 3h FLEAE
F T 4R A= ROS W] g A - S EUMLE A B2 20 45
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PR T RE A R BUE AR F A B O

B FCUE SZ, ROS = A2 Fl A AL B A B 2 {2
ik b Bz 18] 70 5 A 1) B L BEATL AT, BRI, R
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Pt #2, BRI /INE b B 0 B AR G4 b R B A5 5
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