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Preface

Inflammatory Diseases of Blood Vessels (IDBV) is intended
to provide a comprehensive overview of the science and
clinical consequences of vascular inflammation in health
and disease. Vascular diseases have many different topo-
graphic, microscopic and pathogenic phenotypes. This
observation implies variability in disease-determining
factors such as vascular substrate, cell trafficking, immune
response, causes of injury and capacity for repair.

It is often not recognized that vessels are as heteroge-
neous as the organs they perfuse and that these differences
are further modified during our lifetimes and experiences.
Territorial differences are relevant to the study and care
of patients with congenital vascular diseases, coronary
artery disease, aortic aneurysms, infection-induced vas-
cular injury and autoimmune vasculitis. Recognizing that
vascular disease may occur in any organ, we have provided
content that is designed to satisfy readers who are either
generalists or come from many specialties.

For the clinician, there is also a need to recognize
degrees of mimicry between different vascular diseases.
At the bedside, distinguishing between congenital and
acquired metabolic, infectious, malignant and autoim-
mune etiologies is critical for subsequent treatment
decisions.

Xiv

We have been fortunate to engage leading clinician-
scientists whose appreciation of mechanisms of vascular
injury is clinically relevant. Other authors are recognized
for their work in epidemiology, disease classification, out-
comes, clinical investigation and surgery. Our surgical
colleagues have vital roles in repair of permanent dam-
age, offering interventions that are life-changing for many
seeking our help. We have admired and thank all contrib-
utors, not only for their chapters, but also for moving this
field so far in such a short time.

The work behind a book like this goes beyond concep-
tion, recruiting the right authors and editing. The sec-
ond edition of IDBV would not have been possible with-
out Maria Khan and Jennifer Seward at Wiley-Blackwell.
Maria believed in the project and Jennifer walked us
through each step. Their understanding of process, layout
and budget kept us out of trouble and greatly enriched our
final product. They could not have been more supportive
and professional.

Gary S. Hoffman
Cornelia M. Weyand
Carol A. Langford
Jorg J. Goronzy
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CHAPTER 1

Vascular Development
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* Vascular formation appears early during embryo
development and entails both genetic and epigenetic
factors.

» Two fundamental mechanisms are recognizable:
vasculogenesis and angiogenesis, the latter including
sprouting angiogenesis and intussusceptive microvascular
growth.

During the development of the vascular tree, blood vessels
express a precise spatial and temporal hierarchy and form
organ- and tissue-specific vascular beds.

Several cytokines and signaling mechanisms are implicated
in arterial, capillary and venous specification, a process
which involves endothelial cells (EC) interfacing with
pericytes, mural cells and tissue-borne elements.

Structural and molecular heterogeneity of EC is believed to
contribute to the generation of vascular bed diversity.

Development of the
cardiovascular system

The circulatory system consists of the heart and an inter-
connected network of blood vessels which differ in size,
structure and function. The heart develops from the pre-
cardic lateral folds to form the primitive heart tube. This
consists of an inner endothelium, which is separated from
the outer myocardial tube by the elastic cardiac jelly. Emer-
gence of cardiac endothelium and cardiomyocytes occurs
almost concomitantly and, at first, they develop rather
independently from one another [1]. The endocardium

is continuous with the endothelium of the major blood
vessels, the axial vein and the dorsal aorta.

Blood vessels first appear as the result of vasculoge-
nesis, i.e. the formation of capillaries from endothelial
cells (EC) differentiating from groups of mesodermal cells
(Figure 1.1). The vascular plexus is established before the
onset of heart beat. Vasculogenesis leads to the formation
of the first major intraembryonic blood vessels and to
the set up of the primary vascular plexus in the yolk sac.
Development of the vascular network of certain endo-
dermal organs, including liver, lung, pancreas, stomach,
intestine and spleen, occurs by vasculogenesis. Otherwise,
in the developing brain and kidney the formation of the
vascular tree occurs by angiogenesis.

Several factors are critical for vasculogenesis. An-
gioblasts begin to differentiate into EC and assemble into
tubes, principally as the result of a series of inductive
cues:

1 Vascular endothelial growth factor (VEGF)

2 Signals from surrounding tissues, and

3 The expression of intercellular and cell-matrix adhe-
sion molecules.

EC tubes are soon stabilized by pericytes recruited from
the surrounding mesenchyme to form early capillaries.
In microvessels, platelet-derived growth factor (PDGF)
and transforming growth factor B1 (TGF-B1) signals are
involved in the recruitment of pericytes. In larger ves-
sels, arterioles and venules, the vascular wall is made
up of EC and smooth muscle cells, which are recruited
mainly through the Tie-2 and angiopoietin-1 (Ang-1)
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Figure 1.1 Electron micrographs of vasculogenic areas in the chick embryo chorioallantoic membrane (CAM). Poorly differentiated mesenchy-

mal cells exhibiting highly irregular surface profiles and cytoplasmic processes closely interdigitating with similar projections of neighboring cells
are documented at day 8 of incubation. In C, an initial vascular lumen (asterisk) is observable. Micrograph in A is taken from an erythropoietin-

stimulated CAM. Part A reproduced from Crivellato et al. [21] with permission from Nature. Bars = 2 pm.

receptor-ligand pair, although neuropilins and the Notch
pathway are also involved in mural cell formation.
VEGF-A deficient embryos die in utero between days
8.5 and 9.5 postcoitum and their primitive vascular
structures are severely defective, while VEGF receptor-2
(VEGFR-2) deficient mice die early as a result of blocked

migration of angioblasts to the initial sites of vasculo-
genesis. Embryos lacking VEGFR-2 die in utero between
days 8.5 and 9.5 postcoitum and show no development
of any blood vessels or hematopoietic cells. The loss of
both lineages suggests that VEGFR-2 is required for he-
mangioblast development.



