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K R fa R % 95 5 A= Western blot#2 ] ICAM-1(intercelluar adhesion molecule-1). eNOS
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Cyanate Induces Oxidative Stress Injury in Human
Umbilical Vein Endothelial Cells

Fan Chunhua', Tian Kuan'? He Fei', Hu Ling'?, Guo Pei'?, Chen Yi'?, Xiong Wei'?,
Zhou Hongyu', Li Jing"?, Li Jinfang®, Ran Jianhua'*
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*Department of Histology and Stem Cell Research, Department of Histology and Embryology,

Chongqing Medical University, Chongqing 400016, China; *Department of Neurology, the Second Affiliated Hospital
of Chongging Medical University, Chongqing 400016, China)

Abstract The study was to explore the mechanism of oxidative stress and dysfunction in human umbilical
vein endothelial cells (HUVECs) treated with cyanate in vitro. The vitality of the cells treated with cyanate of
different concentrations were measured by the CCK8 method. ROS level was detected by DCFH-DA assay. The
NO level was detected by a commercial NO assay kit. The levels of intercelluar adhesion molecule-1 (ICAM-1) and
endothelial nitric oxide synthase (eNOS) proteins were observed by immunofluorescence. Western blot analysis

was used to assess the protein levels of ICAM-1 and eNOS. The activities of HUVECs in culture was inhibited by
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cyanate in a does dependent manner (P<0.05). Compared with the normal group and the control (mannitol) group,

ROS levels were greatly increased after cyanate loading 24 h (P<0.05). NO level was decreased significantly at 24 h

after cyanate treatment (P<0.05). Immunofluorescence showed high positive immunostaining of ICAM-1
after 1.00 mmol/L cyanate treatment 24 h (P<0.05). However, the immunostaining of eNOS was lowered (P<0.05).

The level of ICAM-1 was remarkably increased, and eNOS was clearly reduced. Cyanate can induce in HUVECs

oxidative stress and dysfunction.
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Fig.1 Effects of cyanate on HUVECs cell viability
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Fig.2 ROS production in HUVECs induced by cyanate
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Fig.3 Effects of cyanate on NO content in HUVECs
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Fig.4 Effects of cyanate on levels of ICAM-1, eNOS proteins in HUVECs
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Fig.5 Effects of cyanate on ICAM-1 and eNOS protein levels in HUVECs

B AL T RE 2

Y 1) 5 B - 1ACAM- 1) 2 —Fh 7 T~ 4 B2 21
Jif 2 THT D % S SR R 2, AR % S LFA-1. Mac-15%
it, N F 2P IEA MR T N R gn R, (et
RIEM LR 2 RIEH AN S 5 RIERN. ASK &
[ — AN SCBERA T A 20 S I P R B R B, X —
o A2 2 P A B B B R 49 ICAM- 1, Ifil 4
B B 20 - L RNE-3 % 2% 19 (E-selectin) ¢ i 7E 1% 1k 1)
I3 N R 40 B 2 T ok 5 8. A AL R, FEESRD
BFAR N LT T ICAM- 1K 5ASH KA B %

FAER A BARTUIR L 7] EAAE T s N Bz 4
HEFEMTeNOSH F K-, I ARG I ERFES
ICAM-1HE [ )5 1) 77 A2 R B AR R T 1 1) L. AR BF 7T
2, SRR T B T U A K2 40 T ICAM-1
HE UK B, Bk 7R SR A R A
RAERE I o

AR RN, AL RO R G RAE S5
ARASHK A R ISR B IR AL B4 R X i
A RIS N AOE R 7 A R R R 5 5 AL N
HASR, & H AR U5 0 B 1 ) . ARSI R 9%



B B

PR ER 75 NBF 1 I A 2 240 M S S s

1555

FEIREFDCFH-D AR M 41 g P9 FIROS 7K, W %% 215
% 2h1FHHHUVECs 24 hf5, 4 AROSK &4, ik
SRR #h AT LA S I A B 4 i A A B O A o
TR, T3 B ThBE 2R EL AR AR B R A A S
FeNOSHiL 18 BE, S AL B 3% 7= A4 IROSIE T 5NO.
eNOSZH 873 I BT B 45 7448 40 AT 52 1 eNO'S
Fit%, S8 eNOSARELE BNO, H =420, , ifi lINO
(A= DR FH BE T B ARG I Ak RO R R, E— P
TIEE P 7 ThBe g2, AHIT 7 8% B, S Ak N
KA JE24 hit 248 hj5eNOSHE [ 5 7K 1 52 21411 i,
5 E A SCkiRoE — 2, 5 SCERIRIE, AL N OB
TR HE 5 b A AR O S R A% R T B L TE AL ER
FI-1 pS3%EMIL S, AN =25 - Ff 4 14 A i 75 541
i JRE R AEPD . AR S ), AALRL R A& S
24 hL £48 hjGICAM-1/K -V B R4 A EH, $2R
TR R 5T N B 4l I S A B S 9ORE TR 17 AR 25 1)
A, UL AT L, FUER 3h AT ik A Ak O S I
PR 20 B IR D RE R RS AN 28 R A, —F M EAER, it
— PRt TASHIR A KR, (HEIR 75 T A AN
B BARBLEA Fridt— 2 8 .

SEHK (References)

1 Hee YK, Tae-Hyun Y, Yuri H, Ga HL, Bonah K, Jiyeon Jang, et
al. Indoxyl sulfate (IS)-mediated immune dysfunction provokes
endothelial damage in patients with end-stage renal disease
(ESRD). Sci Rep 2017; 7(1): 3057.

2 Fellstrom BC, Jardine AG, Schmieder RE, Holdaas H, Bannister
K, Beutler J, et al. Rosuvastatin and cardiovascular events in
patients undergoing hemodialysis. N Engl J Med 2009; 360(14):
1395-407.

3 Lau WL, Vaziri ND. Urea, a true uremic toxin: the empire strikes
back. Clin Sci 2017; 131(1): 3-12.

4 Bassenge E, Schneider HT, Daiber A. Oxidative stress and
cardiovascular diseases. Dtsch Med Wochenschr 2005; 130(50):
2904-9.

5 El-Gamal D, Rao SP, Holzer M, Hallstrom S, Haybaeck J, Gauster
M, et al. The urea decomposition product cyanate promotes endo
thelial dysfunction. Kidney Int 2014; 86(5): 923-31.

6 Annuk M, Zilmer M, Lind L, Linde T, Fellstrom B. Oxidative
stress and endothelial function in chronic renal failure. ] Am Soc
Nephrol 2001; 12(12): 2747-52.

7 Koeth RA, Kalantar-Zadeh K, Wang Z, Fu X, Tang WH, Hazen
SL. Protein carbamylation predicts mortality in ESRD. J] Am Soc
Nephrol 2013; 24(5): 853-61.

8 Sun JT, Yang K, Mao JY, Shen WF, Lu L, Wu QH, ef al. Cyanate-
impaired angiogenesis: association with poor coronary collateral
growth in patients with stable angina and chronic total occlusion.
J Am Heart Assoc 2016; 5(12): e004700.

9 Bassenge E, Schneider HT, Daiber A. Oxidative stress and

20

21

22

cardiovascular diseases. Dtsch Med Wochenschr 2005; 130(50):
2904-9.

fal 3, BEE, O, FEYL, BEF, B, % PKCB/
p66She /i3 i IR 3 51 B9 A BF Ik 9 B 40 BEROS | 7™ 4.
[ 41 234k 2% 5 41 B 4k %% 2% 7& (He Fei, Fan Chunhua, Guo Pei,
Wang Hongkai, Zhou Hongyu, Chen Yi, et al. PKCB/p66Shc
pathway mediates the production of ROS induced by high
concentration urea in human umbilical wein endothelial cells.
Chinese Journal of Histochemistry and Cytochemistry) 2016;
25(5): 385-91.

Dalia EG, Shailaja PR, Michael H, Seth H, Johannes H, Martin
G, et al. The urea decomposition product cyanate promotes
endothelial dysfunction. Kidney Int 2014; 86(5): 923-31.
Fellstrom BC, Jardine AG, Schmieder RE, Holdaas H, Bannister
K, Beutler J, et al. Rosuvastatin and cardiovascular events in
patients undergoing hemodialysis. N Engl J Med 2009; 360(14):
1395-407.

Gross ML, Piecha G, Bierhaus A, Hanke W, Henle T, Schirma-
cher P, et al. Glycated and carbamylated albumin is more
“nephrotoxic” than unmodified albumin in the amphibian kidney.
Am J Physiol Renal Physiol 2011; 301(3): 476-85.

Apostolov EO, Shah SV, Ray D, Basnakian AG. Scavenger
receptors of endothelial cells mediate the uptake and cellular
proatherogenic effects of carbamylated LDL. Arterioscler
Thromb Vasc Biol 2009; 29(10): 1622-30.

Masano T, Kawashima S, Toh R, Satomi-Kobayashi S, Shinohara
M, Takaya T, et al. Beneficial effects of exogenous tetrahydrobio
pterin on left ventricular remodeling aftermyocardial infarction
in rats: the possible role of oxidative stress caused by uncoupled
endothelial nitric oxide synthase. Circ J 2008; 72(9): 1512-9.
Monti M, Solito R, Puccetti L, Pasotti L, Roggeri R, Monzani E,
et al. Protective effects of novel metal-nonoates on the cellular
components of the vascular system. J Pharmacol Exp Ther 2014;
351(3): 500-9.

Hadad N, Tuval L, Elgazar-Carmom V, Levy R, Levy R.
Endothelial ICAM-1 protein induction is regulated by cytosolic
phospholipase A2a via both NF-kB and CREB transcription
factors. J Immunol 2011; 186(3): 1816-27.

Apostolov EO, Shah SV, Ok E, Basnakian AG. Carbamylated low-
density lipoprotein induces monocyte adhesion to endothelial cells
through intercellular adhesion molecule-1 and vascular cell
adhesion molecule-1. Arterioscler Thromb Vasc Biol 2007; 27(4):
826-32.

Suliman ME, Qureshi AR, Heimburger O, Lindholm B,
Stenvinkel P. Soluble adhesion molecules in end-stage renal
disease: a predictor of outcome. Nephrol Dial Transplant 2006;
21(6): 1603-10.

Vasquez-Vivar J, Kalyanaraman B, Martasek P. The role of
tetrahydrobiopterin in superoxide generation from eNOS:
enzymology and physiological implications. Free Radic Res
2003; 37(2): 121-7.

Zou MH, Shi CM, Cohen RA. Oxidation of the zinc-thiolate
complex and uncoupling of endothelial nitric oxide synthase by
peroxynitrite. J Clin Invest 2002; 109(6): 817-26.

Hussain SP, Harris CC. Inflammation and cancer: an ancient link
with novel potentials. Int J Cancer 2007; 121(11): 2373-80.



