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Figure 2. Comparative real-time PCR.
The measurements for the most stable
alterations (see the “Expression array”
images as given in Figure 1) were
performed in glaucoma patients
compared to controls. All measurements
have been performed by a blind study.
The names of the encrypted genes are
following: the gene 1=P2Y
(purinoceptor 7); the gene 2=ICAM 1
(intercellular adhesion molecule 1); the
gene 13=Na'/Ca?* EPl1 (Na'/CaZ*
exchange protein 1); the gene 22=MT1-
MMP (membrane type 1 matrix
metalloproteinase).

with multiple sclerosis [17]. This gene’s product is the
member of the leukotriene receptor family (LTB4 receptor or
P2Y purinceptor 7), and for the first time, has been isolated
from the human erythroleukemia cell cDNA library [18]. One
of the physiological roles of LTB4 is the stimulation of
monocytes, neutrophils and endothelial cells [19]. There is a
growing body of evidence indicating an important role of
LTB4 receptors in the regulation of pathologic inflammation.
Particularly using animal inflammatory models, a reduced
disease severity has been shown when LTB4 receptor
antagonists have been applied; the same effect has been
observed in mice with target deletion of BLT1—a high-
affinity LTB4 receptor primarily expressed in leukocytes
[20]. Furthermore, some studies support a potential role of
P2Y receptors in controlling IOP, although additional
investigations of this issue are necessary [21].

ICAM-1 is upregulated in vasospastic individuals and
glaucoma patients—Neutrophil-endothelium interactions
are implicated in pathological alterations of blood vessel
function, potentially leading to circulatory disturbances [22].
Interactions between blood cells and the vessel wall result in
endothelial dysfunction and injury leading to increased
blood—brain barrier permeability and even edema formation
[23]. Penetration of leukocytes into inflamed areas involves a

complex interaction of leukocytes with endothelium through
regulated expression of surface adhesion molecules. Found in
this work to be highly expressed in VD, NTG, and HTG
groups, ICAM-1 is believed to be largely responsible for the
adhesion and transendothelial migration of leukocytes [24].
This is in agreement with earlier developed strategies aimed
at inhibition of endothelial interactions with leukocytes via
use of adhesion molecule monoclonal antibodies, which
successfully reduce cerebral ischemia/reperfusion injury,
infarct size, and demonstrate a neuroprotective effect
generally [25-27]. In our study, highly expressed ICAM-1
was found in leukocytes of glaucoma patients; in contrast,
only traces, if any, of the target expression was detected in the
leukocytes of healthy controls.

Sodium calcium exchanger—Many studies have
examined the levels of cytosolic Ca?* [Ca?"]. and Na* [Na*].
in human blood cells. Leukocytes have been the main target
when studying the relationship between blood pressure and
intracellular content of both ions, as reviewed by Horiguchi
et al. [28]. As shown by Horiguchi et al. [28], the resting
[Ca?"]. correlates well with sodium calcium exchanger (NCE)
expression, indicating NCE expression regulation to be an
adaptive mechanism for Ca?" extrusion mediation. Horiguchi
et al. also observed a gender effect on [Ca?]. / [Na'].
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regulation in circulating leukocytes being in relationship with
blood pressure. Further, the role of endothelial intracellular
Ca** concentration in molecular mechanisms of
vasoconstriction/vasodilatation has been intensively studied,
and the functional association between P2Y purinoceptors,
endothelial nitric oxide synthesis, and calcium transport in
terms of vascular regulation is well documented in the
literature [29,30]. Our findings here clearly demonstrate the
upregulation of both P2Y purinoceptor and Na'/Ca?*
exchanger in circulating leukocytes of glaucoma patients as
well as vasospastic individuals versus healthy controls.

Concluding remarks: We conclude that
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Figure 3. Overview of protein expression profiling. The diagram
demonstrates the overlap in molecular mechanisms among single
pathologies according to the similarities in gene expression patterns
in vascular deregulation (VD), normal-tension (NTG) and high-
tension (HTG) glaucoma patients groups. Single disorders
demonstrate some pathology-characteristic expressions marked by
the corresponding symbol, e.g., NTG. Further, there are partial
expression overlaps between two of three pathologies symbolized by
the corresponding pair, e.g., NTG & HTG. The similarities among
all three groups (NTG & HTG & VD) of comparison are considered
as the central issue that this study is focused on. Altogether 34 genes
that create this overlap are summarized in Table 3, providing the clue
to the molecular pathomechanisms that potentially predispose
vasospastic individuals to the glaucomatous pathology.
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- The expressional overlap between NTG and HTG
groups versus controls (here 53 genes) indicates broad
similarities in pathomechanisms of both glaucoma forms.

- The expression similarities (altogether 34 genes)
found here between glaucoma and VD versus controls
indicate, on one hand, a predisposition of VD individuals
to glaucomatous damage, and, on the other hand, an
important role of the vascular component in the
pathogenesis of glaucoma.

- Expression differences (altogether 21genes)
between VD and glaucoma patients might indicate some
glaucoma-specific pathomechanisms.

- Both groups of genes (34 and 21) could be
potentially useful for glaucoma diagnostics.

As we show here, this molecular rearrangement in
leukocytes of both VD and glaucoma patients includes an
upregulated adhesive protein expression via ICAMI; an
induced chemotaxis via P2Y purinoceptors; a mobilization of
intracellular Ca** response via Na*/Ca*" exchanger; and a core
of tissue-remodeling metalloproteinases.

This molecular rearrangement has been shown to be
typical for circulating leukocytes during vascular injury, as
reviewed by Kunapoli and Daniel [31]. These pathology-
specific molecular patterns in blood may create the basis for
the development of novel noninvasive molecular imaging
technologies in early and predictive glaucoma diagnostics.
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