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reactive oxvaen species production by human aortic endothelial cells exposed to

inflammatory stimuli

Forde H'2, Davenport C'2, Rochfort KD?, Cummins PM?, Smith D1
1. Beaumont & RCSI| Medical school, Beaumont, Dublin 9

2. School of Endothelial biology, DCU, Glasnevin, Dublin 9

Introduction

* Increased oxidative stress is a significant contributor to endothelial Experimental Condition 1
dysfunction in vascular disease -

* During atherosclerotic plague formation, reactive oxygen species
(ROS) production is increased within endothelial cells exposed to
pathological disturbances in laminar blood flow such as that which )
occurs at arterial bifurcations and curvatures’

 Tumour necrosis factor related apoptosis inducing ligand (TRAIL),
Is @ member of the TNF alpha superfamily which may be involved In
the pathogenesis of CVD

* [n vivo studies suggest TRAIL exhibits protective effects on the
endothelium, although the mechanism of TRAIL-mediated il ki *7 e S UL
vasoprotection remains poorly understood?3 Fluorescent intensity

* Preliminary studies from this group have demonstrated that TRAIL
treatment of aortic endothelial cells under oscillatory shear stress, Experimental Condition 2 )
shifts the net gene expression towards an antioxidant phenotype, j Control
allowing us to hypothesize that TRAIL may be atheroprotective oo
through reducing oxidative stress (Figure 1)

* The aim of this study therefore, was to characterise the effects of
TRAIL on vascular endothelial cells in vitro under conditions of
Increased oxidative stress
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Figure 2. Effect of TRAIL on ROS generation by HAECs. Histogram/table shows effect of TRAIL
on ROS generation by HAECs under basal and stimulated (TNF alpha and Hyperglycaemia)
conditions. * = p<0.05, compared to control condition; 0 = p<0.05 compared to TNF/HG condition;
TNF — Tumour necrosis factor; HG — Hyperglycaemia (30mmol); TR — TRAIL.

Figure 1. Hypothetical mechanism of TRAIL mediated vasoprotection. TRAIL may enhancethe | ¢ TRAIL has no effect on ROS generation by HAECs under basal
antioxidant properties of endothelial cells which may impact on smooth muscle cells and leukocytes conditions

In the vicinity, to ultimately reduce plaque formation

 TNF alpha and hyperglycaemia are both potent inducers of ROS
iInduced ROS formation

* Human aortic endothelial cells (HAECs) were grown to confluency | |+ This suggests that TRAIL has an antioxidant effect in conditions of
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in standardised Promocell media Increased oxidative stress, and this effect is independent of TNF
« HAECs were seeded onto 6 well plates and exposed to the alpha blockade
experimental conditions listed below to induce oxidative stress * This study also provides evidence that TRAILs ability to upregulate
Experimental Conditions 1 Experimental Conditions 2 antioxidant genes in stressed endothelial cells, translates into
Control Untreated media x24 hrs Control Untreated media x24 hrs fU nCtional Changes Wlthl n the Ce”
TRAIL Media + TRAIL 100ng/ml x24 hrs TRAIL Media + TRAIL 100ng/ml x24 hrs » Further studies are required to determine the specific pathway
INFalpha  Media + TNF alpha 100ng/ml o edin + Dextroce 30mrmal xadhre through which TRAIL mediates oxidative stress
x24hrs
TNF + TRAIL | Media + TNF alpha 100ng/ml + HG + TRAIL | Media + Dextrose 30mmol + TRAIL
TRAIL 100ng/ml x 24hrs 100ng/ml x 24hrs References
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