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BACKGROUND

Since its anatomic discovery in the 19th century, the endothelium was considered to fulfil
no other purpose than that of a physical barrier between blood and tissue. However, in the late
1970s, functional studies defined the balance between endothelium-derived relaxing factors
(with nitric oxide being the first substance to be discovered) and endothelium-derived contracting factors as the hallmark of endothelial cell integrity, thus pointing out the impact of the
endothelium on vascular tone. As a consequence, any reflection of a deviation from this state
was defined as endothelial dysfunction, most notably the impairment of vasorelaxation in
response to various stimuli. The last decade has been exceptional scientific progresses in the
field of vascular biology.
Despite its monolayer structure, the endothelium fulfils a variety of different functions
involved in the maintenance of the vascular wall, the circulating blood, and the hemodynamic
balance of the entire body. Central to this multifunctional tasking of the endothelium is the
metabolism and secretion of a number of factors involved in coagulation, platelet activation
and aggregation, vascular permeability and inflammation, and vascular smooth muscle cell
(VSMC) proliferation and migration. The endothelium dynamically regulates the extravasion
of hormones, macromolecules and other soluble bio-molecules. A healthy endothelium is crucial for the normal function of the cardiovascular, cerebrovascular and pulmonary vascular systems. The emerging evidence suggests that the endothelium may play a significant role in heart
disease, stroke, diabetes, tumor growth, cancer metastases and chronic kidney disease and lung
injury. It is also important for healthy aging. Similarly, optimal placental, lymphatic and
venous circulation depends on a healthy endothelium. The ultimate task is the development of
strategies for effective collaboration between vascular endothelium investigators and public
health professionals for advancing health promotion and disease prevention.

RESEARCH

The long-term goal of the laboratory is to approach various metabolic and endotheliumrelated diseases from several points of view since it is well known that endothelial activation
and dysfunction resulting from infectious, inflammatory, oxidant or other stress underlie the
pathogenesis and complications of atherosclerosis and the major chronic diseases that constitute the leading causes of death and disability worldwide. Special attention is paid on the
endothelial actions of nitric oxide system, which is implicated in many key physiological activities. To this end, we use human samples from patients followed by the Internal Medicine and
Rheumatology clinics of the University Hospital. This laboratory engages in two specific areas
of research:
1. Endothelial derived Nitric Oxide: Genetic and further impact on autoimmune, metabolic and cardiovascular diseases
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There are few discoveries with the magnitude of the impact that Nitric oxide (NO) has had
on Biology and Medicine during the short period since its discovery. There is hardly a disease
today not associated with altered NO homeostasis and, finally, despite numerous other functions, endothelial dysfunction has become synonyms with reduced biological activity of NO.
Impaired vascular endothelial function has an important effect in many physiological functions, due mainly to decreased bioavailability of Nitric Oxide (NO). The enzyme named
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endothelial nitric oxide synthase (eNOS) is situated in the plasma membrane of endothelial
cells and produces NO to regulate angiogenesis, vasomotion and arterial remodelling in various types of vessels. Especially in Diabetes, a complex group of disorders affecting the large vessels and the microvessels residing in major organs (i.e. eye, kidney, myocardium), its effect is
profound. Diseases such as Type 1 and 2 Diabetes, Rheumatoid Arthritis and Systemic Lupus
Erythematosus are currently investigated in an attempt to define precisely the role of eNOS as
a susceptibility and/or disease-severity factor.
2. Endothelial progenitor cells as biomarker of vascular diseases
Accelerated atherosclerosis is one of the most important complications of Systemic Lupus
Erythematosus (SLE); however, this process is very difficult to be explained in detail. Various
studies point out the importance of post-natal vasculogenesis via de novo formation of new vessels as one of the possible mechanisms of repairing and regeneration of atherosclerotic, nude
and dysfunctional vessels. The repairing process is mediated by endothelial progenitor cells
(EPCs) which mediate neovascularization at sites of injury and tumorigenesis in postnatal life.
However, the molecular mechanisms initiating the endothelial developmental program of these
precursors remain elusive.

Figure. Circulating endothelial progenitors cells (EPCs) and actors implicated in their
biology.
Disorders affecting either qualitatively or quantitatively these cells have been described in
various diseases that are characterized by extensive atherosclerosis and defective repair of vascular endothelium, such as Rheumatoid Arthritis (RA) and Systemic Sclerosis (SS). Our project aims to investigate the integrity of EPCs of SLE patients, by determining their number in
the peripheral blood as well as some functional characteristics (clonogenic properties, proliferation and maturation, response to angiogenic signals, migratory capacity, and integration to
activated mature endothelium) in ex vivo assays. Another area of our investigation deals with

111

B. METABOLIC DISEASES AND VASCULAR BIOLOGY

the elucidation of mechanisms involving EPCs dysfunction such as the expression and activation of tyrosine-kinase receptors (i.e. VEGFR) and the apoptotic process. Finally, another
objective refers to the determination of any additional mechanism causing vascular dysfunction
in patients with SLE.
3. Role of CD40-CD40L interactions in premature atherosclerosis in SLE
CD40 is a membrane protein that is expressed on the antigen presenting cells (APCs) that
are key to immunological response. Recent reports point to a role of contact dependent interaction between CD40 and CD40 ligand (CD40L, renamed CD154) as a stimulus for atheromaassociated cells. Accelearted premature atherosclerosis is a mjor cause of morbidity and mortality in SLE. Data in animals and humans have documented the therapeutic efficacy of the
inhibition of the CD40-CD40L pathway in treating lupus nephritis. Novosom's CD40 antagonist is an antisense oligonucleotide targeting CD40 mRNA combined with the SMARTICLES®.
This encapsulated antisense approach has demonstrated a rapid onset of action in a variety of
inflammatory animal models. We are planning to perform a study in an animal model of systemic lupus erythematosus (NZB/NZW ) which spontaneously develops a disease identical to
human disease. In addition to studying its immunologic and clinical efficacy, we will also
explore its effects on atheromatosis.
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