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This issue of Microcirculation explores the role of
chemokines, a family of small, secreted peptides that
regulate leukocyte traffic in health and disease.
Leading experts review the diverse function of these
mediators, with an emphasis on their roles in micro-
vascular physiology and pathophysiology. The most
amazing aspect of this field of research is the diver-
sity of functions that have been attributed to chemo-
kines. Chemokines are classified according to their
amino acid sequence as CC (no intervening amino
acid between first two cysteinyl residues), CXC (one
intervening amino acid), CX3C (three intervening
amino acids), and XC (only one cysteinyl residue).
They are numbered as CCL1–27, CXCL1–16,
CX3CL1, and XCL1 (10,11,15). They bind to at
least 11 CC receptors (CCR1–11), 6 CXC receptors
(CXCR1–6), CX3CR1, and XCR1 (10,11,15). Ear-
lier notions that CXC chemokines attract granulo-
cytes and CC receptors are responsible for mono-
nuclear cell effects have been supplanted by more
recent findings.

Chemokines may have emerged early in evolution
from proteolytic fragments of tyrosyl transfer RNA
synthetase, an essential intracellular enzyme, even
before a circulatory system developed (15,16). In
complex mammalian organisms, chemokines not
only regulate leukocyte development and chemotax-
is, but also play important roles in their trafficking
through the vascular and lymphatic systems. Some,
but not all chemokines can be immobilized on the
endothelial surface and can activate integrin adhe-
sion receptors on rolling leukocytes to promote their
arrest. Two reviews in this issue (1,8) focus on the

function of arrest chemokines, presenting different
perspectives on how chemokine receptor signaling
may be integrated with other signals in phagocytes
(8) and how chemokine receptor engagement in
lymphocytes will promote local integrin avidity up-
regulation in a fraction of a second (1).

One of the first chemokines discovered was CCL2
(monocyte chemoattractant protein-1), and it may
well be one of the most important chemokines. The
mice lacking CCL2 or its only known receptor,
CCR2, show interesting and sometimes opposite
phenotypes (3,4). Although CCR2-deficient mice
show a reduced T helper type 2 response, mice lack-
ing CCL2 produce fewer T helper type 1 cytokines.
The CCL2/CCR2 system seems to be a key regulator
of inflammation in the lung (12) and other organs.
Proinflammatory functions of chemokines also are
addressed in several of the other articles.

Other well-known functions of chemokines include
their role in regulating the trafficking of naïve and
effector B-lymphocytes and T-lymphocytes. This
trafficking function involves specialized microves-
sels, high endothelial venules, in lymph nodes, Pey-
er’s patches, and other lymphatic organs. A review
from Martin Lipp’s group explores the impact of re-
moving from mice either CCR7, the major chemo-
kine receptor of naïve and some memory T cells, or
CXCR5, a chemokine receptor on B cells and some
B-helper T cells (9). In addition to these chemokines
that play a role in many organs and tissues, recent
research has identified some chemokines that are or-
gan-specific. One review focuses on lymphocyte
homing to the gut and gut-associated lymphatic tis-
sues by engaging CCR6, CCR9, and CCR10 (7).

Recently, chemokines have been found to be in-
volved in regulating angiogenesis (2,13), largely in
the context of inflammation. This new function is of
particular interest to researchers studying the micro-
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circulation. The function of chemokines and chemo-
kine receptors in platelets is a very novel aspect (5),
as is the potential role of L-selectin in chemokine-
mediated arrest and migration (6). Recently, chemo-
kine receptors have been found on endothelial and
smooth muscle cells. These chemokine receptors in-
clude CCR5, CXCR4, and an unknown receptor for
CCL2 (monocyte chemoattractant protein-1). Based
on these findings, chemokine receptors are not only
important in leukocytes, but possibly in all vascular
cells, with implications for processes such as athero-
sclerosis and vascular injury (14).

The special issue of Microcirculation that is before
you is not complete in the sense that it does not cover
every aspect of chemokine biology. For example, ho-
meostatic effects of chemokines like CXCL12 (stro-
mal cell-derived factor-1) are not covered. Some
chemokines like CXCL16, XCL1 (lymphotactin), or
CX3CL1 (fractalkine), the functions of which are
not well understood yet, are not discussed. Rather
than being a comprehensive review, this special issue
is aimed at highlighting some of the recent and ex-
citing developments in this field that are so central to
microvascular function. By necessity, the selection of
themes flows from the areas of expertise of the au-
thors.
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