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Effects of fenofibrate on the proliferation and apoptosis and nitric
oxide synthase expression of cultured human umbilical vein

endothelial cells induced by lysophosphatidylcholine
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Abstract  Objective To investigate the effects of fenofibrate on the proliferation and apoptosis
and endothelial nitric oxide synthase eNOS mRNA expression of cultured human umbilical vein en-
dothelial cells HUVECs induced by lysophosphatidylcholine LPC . Methods HUVECs were
cultured in vitro. The study was designated to 5 groups according to fenofibrate concentration control
group LPC group LPC + low-concentration fenofibrate 10 pmol/L  LPC + middle-concentration
fenofibrate 50 pmol/L  and LPC + high-concentration fenofibrate 100 pmol/L . The study was
designated to 6 groups according to the intervention time control group LPC group LPC + fenofi-
brate 50 pmol/L 6 h LPC + fenofibrate 12 h LPC + fenofibrate 24 h  and LPC + fenofibrate 48
h. The proliferation and apoptosis of HUVECs were evaluated by MTT assay flow cytometry and fluo-
rescence microscopy respectively. eNOS mRNA were assayed by real time-PCR. Results Com-
pared with the control group LPC could inhibit the proliferation and induce apoptosis and down-
regulate eNOS mRNA expression and decrease NO production of HUVECs. Fenofibrate could increase
the proliferation and decrease the apoptosis and up-regulate eNOS mRNA expression and enhance

NO production in HUVECs. Conclusion Fenofibrate could improve the proliferation and inhibit the
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apoptosis

and up-regulate eNOS mRNA expression of HUVECs induced by LPC  which may be re-

sponsible for fenofibrate to prevent and treat atherosclerosis.
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apoptosis endothelial nitric oxide synthase
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GIBCO USA LPC 24 h
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Sigma USA  Oligod T 18 PCR LPC 48 h
dNTP Taq RNase 6 h
AMV  Promega USA  Annexin V-FITC/PI 1752, 162, MTT
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real time-PCR SYBR Premix Ex TaqTM 96 200 pL 2 x
Trizol RNA GIB- 10 1.2.1
CO USA Biotek USA
OLYMPUS JAPAN BD RPMI 1640
USA BECKMAN USA 1 x10°/mlL 200 pL
Eppendorf USA 7000 PCR 4 h 0.5% MTT 20 pL
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15% 2 mM 0.1g/L 3
0.05 g/L RPMI 1640 1.2.3 1.2.1
37 C 5% CO, -
2~3d 1 Hoechst
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eNOS 5"-GGACTGAAGGCTGGCATCTGG -
3’ 5'-CATGTTACTGTGCGTCCACTCTGC-3"'
1.2.4 Annexin V- GAPDH 5"-CAACTTTGGTATCGTGGAAGGA -
FITC/ PI 3’ 5'-GAGGCAGGGATGATGTTCTGG -3’
PCR 25 pL
5x10"  /mL 6 ¢DNA 2 pL 200 ng RNA 0.5 uL
1 mL 1.2.1 SYBR Premix Ex TagTM 2 x 12.5 pL ROX Refer-
6 ence Dye 50 x 0.5 pL
5x10° ~1x10° /mL I mL 95C 10s 95°C 5s 60 C 30s 30
1 000 r/min 4 C 10 min cDNA 3
1 mL PBS 1 000 r/
min 4 °C 10 min 2 1.3 X ts
200 pL 10 nL FITC-An- t SPSS 11.5
nexin V.. 5 pL PI P <0.05
15 min
1.2.5 NO HUVECs 6 2
1.2.1 2.1 LPC HUVECs
NO MTT LPC
NO NO pmol/L = P <0.05
- / - LPC 10 wmol/L
X 100 pmol/L  x P >0.05
50 pmol/L 100 pmol/L
1.2.6 eNOS mRNA real time-PCR P <0.01 -
Trizol RNA
10 x LPC 6h 24 48 h
2.0 uL 10 mmol/L dNTP 2.0 uL 25 - LPC
mmol /L MgCl, 4. 0 pL. RNase 40 U/ L LPC
0.5l AMV 20 U/pL  0.75 pL Oligo-dT 50 -
mg/L 1.0 pL RNA 1.0 pL DEPC - 1
20 pL 2.2 LPC HUVECs
30 C 10 min 42 C
30 min 95 C 5 min 2.2.1
0C~5<C -20C LPC
PCR
eNOS GAPDH 1
1 MTT LPC HUVECs xts n=3
6h 24 h 48 h
0.770 £0.022 0.902 £0.020 0.955 £0.019 0.949 +0.030
LPC 0.556 +0.017* 0.555 +0.033* 0.536 +0.023% 0.493 +0.027*
0.577 £0.016 0.594 £0.020 0.567 £0.024 0.531 £0.024
0.631 £0.028 "~ 0.726 +0.021 " * 0.762 +0.022 " * 0.753 £0.033 " *
0.727 +0.021 " * 0.839 +0.026" * 0.880 +0.021 * * 0.881 +0.018 * *
## P <0.01 LPC * % P<0.01
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1 Hoechst

A B LPC C x 400

Fig. 1 Hoechst 33258 staining for detecting apoptosis chromatin condensation and nuclear fragmentation in nucleus were detected by fluorescence micro-

scopy A Normal control B LPC C middle-concentration fenofibrate  x 400
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Ct
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0.01 eNOS mRNA
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eNOS mRNA P<0.01
- - 3 4 34
2 LPC HUVECs
x+s n=3
% % %
2.73 £0.33 4.72 £0.60 7.45 £1.67
LPC 14.88 £2.47% 20.30 £2.59" 35.18 +5.68"
10.21 +£1.72" 14.78 +2.53* 24.99 +2.24*
4.40 £0.52" " 6.13+0.37"710.53 +4.10* *
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# % P<0.01
3 eNOS mRNA
Ct x+ts n=3
pmol/L
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10 50 100
eNOS 13.64 £ 21.04+ 16.10 = 15.45 = 15.71 =
0.25 0.19 0.21 0.22 0.21
eNOS/ H#HE * % s #
GAPDH 1.09 1.68 1.28 1.24 1.26
## P <0.01 LPC * % P<0.01
4 eNOS mRNA
Ct xxs n=3
LPC
6 h 12 h 24 h 48 h
eNOS 13.91 + 20.82+ 16.52+ 15.67+ 15.41 + 15.92 +
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Fig. 2 NO value of cell sample after treatment for the indicated periods and increasing concentrations of fenofibrate

Fig. 3 mRNA real time-PCR amplification plot in HUVECs
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Fig. 4 mRNA real time-PCR amplification plot in HUVECs
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