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Abstract—The signaling system of phosphoinositides (PI) is involved in a variety of cell and tissue
functions, including membrane trafficking, ion channel activity, cell cycle, apoptosis, differentiation,
and cell and tissue polarity. Recently, PI and related molecules, such as the phosphoinositide-
specific phospholipases C (PI-PLCs), main players in PI signaling were supposed to be involved in
inflammation. Besides the control of calcium levels, PI-PLCs contribute to the regulation of phos-
phatydil-inositol bisphosphate metabolism, crucial in cytoskeletal organization. The expression of
PI-PLCs is strictly tissue specific and evidences suggest that it varies under different conditions,
such as tumor progression or cell activation. In a previous study, we obtained a complete panel of
expression of PI-PLC isoforms in human umbilical vein endothelial cells (HUVEC), a widely used
experimental model for endothelial cells. In the present study, we analyzed the mRNA concentration
of PI-PLCs in lipopolysaccharide (LPS)-treated HUVEC by using the multiliquid bioanalyzer me-
thodology after 3, 6, 24, 48, and 72 h from LPS administration. Marked differences in the expre-
ssion of most PI-PLC codifying genes were evident.
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INTRODUCTION

When inflammation occurs, endothelial cells
(EC) in the vessels are the first elements exposed to
mediators circulating in the bloodstream [1]. EC react
with finely tuned responses mediated by different
pathways, including the phosphoinositide (PI) signal
transduction system. The PI pathway contributes to a
variety of cell functions, including hormone secre-
tion, neurotransmitter signal transduction, cell growth,
membrane trafficking, ion channel activity, cytoskel-

eton regulation, cell cycle control, apoptosis, embry-
onic development, organogenesis, and cell/tissue
polarity [2–7]. A combination of compartmentalized
and temporal changes in the levels of phosphorylated
derivatives of PI elicits different cellular responses,
including regulation of gene expression, DNA repli-
cation, and chromatin degradation [2–7].

The phosphoinositide-specific phospholipase C (PI-
PLC) enzymes contribute to the regulation of the
spatiotemporal balance of molecules belonging to the
PI system. After activation by different stimuli, PI-PLC
rapidly cleaves the polar head group of phosphatydil
inositol bisphosphate (PIP2), a structural component of
the cell membrane. Decrease in PIP2 levels affects many
activities, such as cytoskeleton reorganization, cytokine-
sis, membrane dynamics, nuclear events, and channels
activity [8–10]. Cleavage of PIP2 produces two second
messengers inositol trisphosphate (IP3) and diac-
ylglycerol (DAG) (Berridge). IP3 induces the release of
calcium, a crucial mediator in many cell and tissue
activities, such as progression through the cell cycle,
actin polymerization and subsequent cell migration
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[2–4]. DAG can be further cleaved to release arachidon-
ic acid, which either acts as a messenger, or can activate
the serine/threonine calcium dependent protein kinases
C [8–12].

Thirteen mammalian PI-PLC enzymes have been
identified, divided into six subfamilies on the basis of
amino acid sequence, domain structure, and mechanism
of recruitment: β(1–4), γ(1, 2), δ(1, 3, 4), ε(1), ζ(1), and
η(2) [8]. Isoforms within subfamilies share sequence
similarity, common domain organization, and general
regulatory mechanism [8–10].

The distribution of PI-PLC enzymes is strictly
tissue specific. Probably, each isoform bears a unique
function in the modulation of physiological responses
[8–12]. In our previous study, the panel of PI-PLC
expression was delineated in quiescent human umbilical
vein EC (HUVEC), an experimental model for human
vascular differentiated, mature EC [13].

Functional studies based on the measurement of PI-
PLC activation products indicated the involvement in the
inflammatory activation of macrophages [14]. The PI-
PLC γ subfamily isoforms are activated in the presence
of arachidonic acid that serves as a common link
between receptor activation of phospholipase A2 and
the PI pathway [8].

The lipopolysaccharide (LPS), a glicolipid structural
component of the outer membrane of Gram-negative
bacteria, is widely used as inflammatory stimulus [15–
18]. In rat astrocytes, PI-PLC enzymes resulted differently
expressed after LPS treatment compared to the untreated
counterpart [19], suggesting that the PI-PLC pathway
might be involved in the inflammatory activation.

In the present study, we treated cultured HUVEC
with LPS in order to investigate whether the inflamma-
tory stimulus might modify the expression of the genes
that codify for PI-PLC isoforms.

MATERIALS AND METHODS

Cell Culture

HUVEC (Cambrex Corporation) were cultured
following manufacturer’s instructions. Endothelial Cell
Growth Supplement (Endogrow, Millipore) was added
to the culture medium. Confluent monolayer was
obtained after 6–12 days. Cells were cultured from
passage 2 to 7. Cells were stimulated by adding to the
medium of culture 100 ng/ml LPS (Sigma, St. Louis,
MO, USA). Cultures were stopped at the following

times: 3 and 24 h after LPS stimulation for western blot
and 3, 6, 24, 48, and 72 h after LPS stimulation for RT-
PCR.

Western Blot

Whole-cell lysates were prepared by lysing cells in
RIPA buffer (50 mM Tris pH07.5, NP-40, 0.1 % SDS,
100 mM NaCl, 50 mM NaF, 1 mM EDTA)
supplemented with a set of protease inhibitors: 10 μg
of leupeptin per milliliter, 10 μg of aprotinin per
milliliter, 1 mM sodium benzamidine, and 1 mM
phenylmethylsulfonyl fluoride. Proteins (50 μg) were
separated on 12 % polyacrylamide, 0.1 % SDS gel.
Then, incubation with a monoclonal antibody specific
for each PI-PLC isoform (Santa Cruz, CA, USA)
followed. Immunoreactive bands were visualized using
the enhanced chemiluminescence method (Fig. 1).

RT-PCR and Multiliquid Bioanalysis

Both treated cells and untreated negative controls,
plated on six-well plates, were suspended in TRIzol
reagent (Invitrogen Corporation, Carlsbad, CA, USA).
Total RNA was isolated from samples following the
manufacturer’s instructions. The obtained RNA purity
was assessed by using a UV/visible spectrophotometer
(SmartSpec 3000, Bio-Rad Laboratories, Hercules, CA,
USA). One microgram of total RNA was reverse
transcribed by using High Capacity cDNA Reverse
Transcription Kit (Applied Byosystems, Carlsbad, CA,
USA) according to manufacturer’s instructions. Briefly,
RT Buffer, dNTP Mix, RT Random Primers, Multiscribe
Reverse Transcriptase, RNase Inhibitor and DEPC-
treated distilled water were added in RNase free tubes
on ice. RNA sample was added. Thermal cycler was
programmed as follows: 25 °C for 10 m and 37 °C for
120 m; the reaction was stopped at 85 °C for 5 m. The
final volume was 20 μl. For PCR reactions, the
following primer pairs (Bio Basic Inc., Amherst- NY,
USA) were used: for PI-PLC β1 (gene PLCB1; OMIM
ID *607120) forward 5′-AGCTCTCAGAACAAG
CCTCCAACA-3′ and reverse 5′-ATCATCGTCGTC
GTCACTTTCCGT-3′; for PI-PLC β2 (gene PLCB2;
OMIM ID *604114) forward 5′-AAGGTGAAGG
CCTATCTGAGCCAA-3′ and reverse: 5′-CTTGGCAA
ACTTCCCAAAGCGAGT-3′; for PI-PLC β3 (gene
PLCB3; OMIM ID *600230) forward 5′-TATCTTCTT
GGACCTGCTGACCGT-3′ and reverse 5′-TGTGCCCT
CATCTGTAGTTGGCTT-3′; for PI-PLC β4 (gene
PLCB4; OMIM ID *600810) forward 5′-GCACA
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GCACACAAAGGAATGGTCA-3′ and reverse 5′-CGCAT
TTCCTTGCTTTCCCTGTCA-3′; for PI-PLC γ1 (gene
PLCG1; OMIM ID *172420) forward 5′-TCTACCTGGA
GGACCCTGTGAA-3′ and reverse 5′-CCAGAAAGAGAG
CGTGTAGTCG-3′; for PI-PLC γ2 (gene PLCG2; OMIM
ID *600220) forward 5′-AGTACATGCAGATGAATCA
CGC-3′ and reverse 5′-ACCTGAATCCTGATTTGA
CTGC-3′; for PI-PLC δ1 (gene PLCD1; OMIM ID
*602142) forward 5′-CTGAGCGTGTGGTTCCAGC-3′
and reverse 5′-CAGGCCCTCGGACTGGT-3′; for PI-PLC
δ3 (gene PLCD3; OMIM ID *608795) forward 5′-
CCAGAACCACTCTCAGCATCCA-3′ and reverse 5′-
GCCATTGTTGAGCACGTAGTCAG-3′; for PI-PLC δ4
(gene PLCD4; OMIM ID *605939) forward 5′-
AGACACGTCCCAGTCTGGAACC-3′ and reverse 5′-
CTGCTTCCTCTTCCTCATATTC-3′; for PI-PLC ε (gene
PLCE; OMIM ID *608414) forward 5′-GGGGCCACG
GTCATCCAC-3′ and reverse 5′-GGGCCTTCATACCG
TCCATCCTC-3′; for PI-PLC η1 (gene PLCH1; OMIM ID
*612835) forward 5′-CTTTGGTTCGGTTCCTTGTGTGG-
3′ and reverse 5′-GGATGCTTCTGTCAGTCCTTCC-3′; for
PI-PLC η2 (gene PLCH2; OMIM ID *612836) forward 5′-

GAAACTGGCCTCCAAACACTGCCCGCCG-3′ and re-
verse 5′-GTCTTGTTGGAGATGCACGTGCCCCT TGC-
3′. The specificity of the primers was verified by
searching in National Center for Biotechnology
Information database possible homology to cDNAs of
unrelated proteins. Each PCR tube contained the
following reagents: 0.2 μM of both sense and antisense
primers, 1–3 μl (about 1 μg) template cDNA, 0.2 mM
dNTP mix, 2.5 U REDTaq Genomic DNA polymerase
(Sigma-Aldrich) and 1× reaction buffer. MgCl2 was
added at variable (empirical determination by setting the
experiment) final concentration. The final volume was
50 μl. The amplification was started with an initial
denaturation step at 94 °C for 2 min and was followed by
35 cycles consisting of denaturation (30 s) at 94 °C,
annealing (30 s) at the appropriate temperature for each
primer pairs and extension (1 min) at 72 °C. The PCR
products were analyzed by 1.5 % TAE ethidium bromide
stained agarose gel electrophoresis (Agarose Gel Unit,
BIO-Rad Laboratories Inc., UK). PC-assisted CCD
camera UVB lamp (Vilber Lourmaret, France) was used
for gel documentation. Gel electrophoresis of the
amplification products revealed single DNA bands with
nucleotide lengths as expected for all primer pairs. To
exclude possible DNA contamination during the RT-
PCR, RNA samples were amplified by PCR without
reverse transcription. No band was observed, suggesting
that there was no DNA contamination in the RNA
preparation procedure (data not shown). The PCR
products were analyzed and quantified with the Agilent
2100 bioanalyzer using the DNA 1000 LabChip kit
(Agilent Technologies, Germany). All the experiments
and concentration dosages were repeated at least three
times.

RESULTS

Western Blot

Accordingly to previous literature data [20], the
treatment of cells with LPS induced reduction in the
levels of PI-PLC β1 and PI-PLC β2 proteins.
Accordingly to previous literature data, the treatment of
cells with LPS did not significantly modify the levels of
PI-PLC β3, PI-LPC β4, PI-PLC γ1, and PI-PLC δ1. No
further data were available regarding the other isoforms.
In the present analysis, the levels of PI-PLC γ2 and PI-
PLC δ3 proteins were reduced. The levels of PI-PLC η1
were not significantly modified (Fig. 1).

Fig. 1. Western blot results: PI-PLC isoforms in untreated (UT) HU-
VEC, and after 3 and 24 h from LPS treatment.
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RT-PCR

The following median concentrations were obtained
for untreated cells (measured at 24 and 48 h): PLCB1
(6.5 ng/ml), PLCB2 (6.98 ng/ml), PLCB3 (5.35 ng/ml),
PLCB4 (1.67 ng/ml), PLCG1 (9.07 ng/ml), PLCG2
(0.87 ng/ml), PLCD1 (6.19 ng/ml), PLCD3 (7.88 ng/ml),
PLCD4 (0), PLCE (0), PLCH1 (3.21 ng/ml), PLCH2 (0),
and PLCZ (0). After stimulation with LPS, the following
median concentrations were obtained: 3-h treatment
PLCB1 (3.8 ng/ml), PLCB2 (2.12 ng/ml), PLCB3
(3.81 ng/ml), PLCB4 (0), PLCG1 (5.41 ng/ml), PLCG2
(0 ng/ml), PLCD1 (1 ng/ml), PLCD3 (3.32 ng/ml), PLCD4
(0), PLCE (0), PLCH1 (0), PLCH2 (0), PLCZ (0); 6-h
treatment PLCB1 (4.36 ng/ml), PLCB2 (0), PLCB3
(3.59 ng/ml), PLCB4 (0), PLCG1 (5.84 ng/ml), PLCG2
(0), PLCD1 (3.75 ng/ml), PLCD3 (2.41 ng/ml), PLCD4
(0), PLCE (0), PLCH1 (0), PLCH2 (0), PLCZ (0); 24-h
treatment PLCB1 (6.06 ng/ml), PLCB2 (0), PLCB3
(3.77 ng/ml), PLCB4 (0), PLCG1 (4.36 ng/ml), PLCG2
(0), PLCD1 (1.88 ng/ml), PLCD3 (0), PLCD4 (0), PLCE
(0), PLCH1 (0), PLCH2 (0), PLCZ (0); 48-h treatment
PLCB1 (7.33 ng/ml), PLCB2 (0), PLCB3 (4.61 ng/ml),
PLCB4 (0.64 ng/ml), PLCG1 (1.78 ng/ml), PLCG2 (0),
PLCD1 (3.4 ng/ml), PLCD3 (4.11 ng/ml), PLCD4 (0),
PLCE (0), PLCH1 (0), PLCH2 (0), PLCZ (0); 72-h
treatment PLCB2 (0), PLCG1 (0.64 ng/ml), PLCG2 (0),
PLCD3 (7.55 ng/ml) (Table 1).

Statistical analysis of the results did not show
significant differences in three dosages obtained for
each isoform. Results in different experiments were
comparable. The standard deviation of the compared
three dosages was not statistically significant for each
isoform.

DISCUSSION

The endothelium acts dynamically, producing and
modifying vasoactive molecules [20]. The morphology,
molecular expression, and function of EC are influenced
by the surrounding environment, leading the endotheli-
um to adapt [21–23].

EC are exposed to mediators acting during the
inflammation cascade [1]. Then, cells react by activating
different signal transduction pathways. Efforts addressed
to identify and investigate the signal transduction
pathways might contribute to highlight the cascade of
molecular events occurring in EC during inflammation
[18, 24].

Evidences suggested that LPS induces activation of
selected PI-PLC isoforms [19]. In our previous study, we
delineated in HUVEC the expression panel of PI-PLC
enzymes. In quiescent HUVEC, the following isoforms
were detected: PI-PLC β2, PI-PLC β3, and PI-PLC β4;
the isoforms of γ subfamily (PI-PLC γ1, and PI-PLC
γ2); the isoforms of δ subfamily (PI-PLC δ1, PI-PLC
δ3, and PI-PLC δ4); and the isoforms of η subfamily
(PI-PLC η1 and PI-PLC η2). The remaining PI-PLC β1,
PI-PLC ε, and PI-PLC ζ resulted in unexpressed
isoforms [13]. In order to verify whether in HUVEC
LPS might act upon gene expression of PI-PLC
enzymes, we analyzed the mRNA transcript of all
isoforms after LPS stimulation.

In the present study, the isoforms PI-PLC β1, PI-
PLC δ4, and PI-PLC η2 were differently expressed in
untreated HUVEC with respect to our previous study
[13]. PI-PLC β1 was unexpressed in the previous study,
while in the present experiments we found it to be
expressed [13]. By contrast, PI-PLC δ4 and PI-PLC η2
resulted expressed in quiescent HUVEC in the previous
study [13]. In the present experiments, they are not
expressed in untreated HUVEC as well as in LPS treated
counterpart. At the moment, no explanation is possible
for these different findings. However, the primary
HUVEC lines we processed in our two studies were
obtained from different batches. Literature data showed
a number of genetic differences in HUVEC primary
lines [25]. That might partially explain this controversial
finding.

According to previous literature data [20], the
treatment of cells with LPS induced reduction in the
levels of PI-PLC β1 and PI-PLC β2 proteins.
Accordingly to previous literature data, the treatment of
cells with LPS did not significantly modify the levels of
PI-PLC β3, PI-LPC β4, PI-PLC γ1, and PI-PLC δ1. No
further data were available regarding the other isoforms.
In the present analysis, the levels of PI-PLC γ2 and PI-
PLC δ3 proteins were reduced. The levels of PI-PLC η1
were not significantly modified.

In the present experiments, PLCB1 transcript de-
creases about 50 % after 3 h from LPS treatment,
increases after 6 h, and reaches the initial levels after
24 h. Therefore, the expression of PI-PLC β1 is rapidly
and briefly modified by LPS. In rat astrocytes, Pi-Plc β1,
unexpressed in untreated cells, was expressed after LPS
treatment [19]. PI-PLC β1 seemed to be downregulated
in endometriosis, both in eutopic and ectopic endome-
trium, compared to the endometrium of unaffected
women [26]. Endometriosis is a multifactorial disease,
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with a strong inflammatory component. Therefore,
although the present results remain to be confirmed,
our data might suggest that under inflammatory stimulus
the transcription of the PLCB1 gene is modified with
respect to untreated counterpart. However, the regulation
of PLCB1 is controversial. Further studies are required
in order to investigate the regulation of PI-PLC β1
expression during the inflammation cascade.

In the present experiments, the transcription of
PLCB2 gene decreases about 40 % after 3 h from LPS
treatment. The observation was prolonged to 72 h, and
no transcript was detected during the whole period.
Unfortunately, it was not possible to further prolong the
observation for more than 72 h, as HUVEC primary
lines die after eight to nine passages [25]. By the present
results, LPS treatment seems to efficiently silence the
expression of PI-PLC β2 in HUVEC. PI-PLC β2
isoform is strictly expressed in hematopoietic cell lines
[27, 28]. In fact, in our previous studies, PI-PLC β2 was
not expressed in quiescent cell lines as well as in the
pathological counterpart [13, 19, 26, 29]. PI-PLC β2 is
known to be involved in the pathogenesis of some
autoimmune diseases [30]. Moreover, interleukin-8, a
pro-inflammatory chemokine, induces activation of G-
protein which results in the activation of PI-PLC β2
[31]. However, further studies are required in order to
investigate the role of PI-PLC β2 and the relationship
with the elements of the immune system [31].

In the present experiments, the transcription of
PLCB3 gene is uniformly reduced about 40 % after LPS
treatment since 3–72 h. Therefore, the effect of LPS
treatment seems to stably reduce the expression of
PLCB3 in HUVEC. PI-PLC β3 findings are controver-
sial compared to our previous studies. We described
downregulation during astrocyte activation after LPS
stimulation [19]. By contrast, we found upregulation of
PI-PLC β3 expression in the ectopic endometrium [27].

Further studies are required in order to investigate the
differences in PLCB3 expression. In fact, the different
regulation of PLCB3 transcription might only partially
be explained with the different features of the analyzed
cytotypes (rat astrocytes versus human endometrium and
EC).

In the present experiments, after LPS treatment,
PLCB4 transcript decreases since 6–24 h. PI-PLC β4
isoform is highly expressed in the nervous system, and is
involved in the nociceptive pathway in mouse [32]. In
our previous studies, Pi-Plc β4 was expressed both in
untreated and in LPS-treated rat astrocytes [19].
Unfortunately, we had not quantified the transcript
concentrations. Therefore, it is not possible to evaluate
whether in rat astrocytes Plcb3 as well as genes
codifying for other isoforms were downregulated.

In the present experiments, the expression of PI-PLC
δ1 is reduced about 80 % after LPS treatment, then stably
increases about 50 % since 6 h. Therefore, the
downregulating effect of LPS acts rapidly upon PLCD1
transcription and continues, although less evident, for a
prolonged period. These observations accord to our
previous studies. In rat astrocytes, LPS stimulation acted
rapidly and briefly downregulating the expression of
Plcd1. Moreover, PI-PLC δ1 seemed to be downregulated
in the ectopic endometrium [26]. Interestingly, evidences
suggested a critical role for PI-PLC δ1 in the progression
the cell cycle from G(1)-to-S-phase [33]. Further literature
data indicated that lack of Plcδ1 in knock-out (KO) mice
induces skin inflammation [33]. Further studies are
required in order to investigate the role played by PI-PLC
δ1 during inflammation.

The transcription of PLCD3 decreases more than
50 % after 3 h from LPS treatment of HUVEC. It further
decreases after 6 h (60 %) and no mRNA was detected
after 24 h. The expression begins after 48 h from LPS
treatment. In addition to its role in the cell cycle control

Table 1. RT-PCR Results, Multiliquid Analyzer Dosages of PLC genes

B1 B2 B3 B4 D1 D3 G1 G2 H1 GAPDH

NT 6.5 6.98 5.35 1.67 6.19 7.88 9.07 0.87 3.21 2.9
LPS

3 h 3.8 2.12 3.81 0 1 3.32 5.41 0 0 5.3
6 h 4.36 0 3.59 0 3.75 2.41 5.84 0 0 5.7
24 h 6.06 0 3.77 0 1.88 0 4.36 0 0 6.1
48 h 7.33 0 4.61 0.63 3.4 4.11 1.78 0 0 6.7
72 h nq 0 nq nq nq 7.55 0.64 nq 0 4.1

NT untreated concentrations, nq not quantified. Concentrations are intended in nanograms per milliliter
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and osmotic response, recent evidences indicate that PI-
PLC δ1 might act as an antioncogene [33, 34]. PI-PLC δ
isozymes, the most primitive and evolutionary con-
served, are known to be the most sensitive to calcium.
Our previous studies described the variation of PI-PLC
δ1 and PI-PLC δ3 expression during activation after
LPS stimulation and in endometriosis [26]. Both
isoforms seem to be downregulated in a time-dependent
manner under inflammatory conditions [13, 16]. That
suggested that both PI-PLC δ1 and PI-PLC δ3 might be
involved in the fine tuning and regulation of the
inflammation cascade. However, their role, timing of
action, and possible interplay during the complex
inflammation mechanism remains to be elucidated.

In the present experiments, the transcription levels of
PLCG1 progressively decrease. The transcript is reduced
about 45–50 % since 3 h, about 75 % at 48 h and 95 % at
72 h. Therefore, LPS acts rapidly and progressively.
Moreover, LPS effects last until 72 h of observations. In
our previous study, Pi-Plc γ1 was expressed both in
untreated and in LPS-treated astrocytes. However, results
are not comparable to the present data. In fact, in our
previous study, we did not quantify the transcript. Literature
data demonstrated that PI-PLC γ1 is essential for T cell
development, activation and tolerance. In KO mice,
deficiency of Plcg1 impairs the functionality of regulatory
T cells, causing inflammatory/autoimmune symptoms [35].

In the present experiments, no transcript for
PLCG2, low in quiescent HUVEC, was detected until
48 h after LPS treatment. PI-PLC γ2 transcript was
detected exclusively after 72 h, although reduced about
25 % compared to untreated levels. PI-PLC γ2 isoform
is tissue restricted to the hematopoietic lineage [8, 36].
In our previous study, PI-PLC γ2 was unexpressed in
untreated and LPS-treated astrocytes, and in endometri-
um, according to literature data. PI-PLC γ2 was also
identified as a promising target in inflammatory arthritis.
In fact, recent studies suggested that PI-PLC γ2 isoform
might represent a critical regulator of the cellular and
molecular mechanisms occurring in bone and immune
cells during autoimmune inflammation [37].

In the present experiments, PI-PLC η1, expressed
in quiescent HUVEC, resulted unexpressed after LPS
treatment, and no transcript was detected after 72 h from
stimulation. LPS seems to act rapidly and definitely
upon PLCH1 transcription. Unfortunately, no literature
data are available about the possible role of PI-PLC η
subfamily in the inflammation cascade. The remaining
isoforms, PI-PLC δ4, ε, and η2 remained unexpressed
both in untreated controls and LPS treated HUVEC.

Resuming, our data suggest that some PI-PLC
isoforms might be involved in the metabolic pathways
activated by LPS-induced inflammatory stimulation of
HUVEC. For some isoforms, namely PI-PLC β2 and
γ2, our results accord to literature data suggesting the
involvement of PI-PLC in the regulation of the immune
system. The present data partially contrast with previous
results obtained in quiescent HUVEC, remarkably with
regard to PI-PLC β1, δ4, and η2. In rat astrocytes, LPS
seems to upregulate PI-PLC β1 expression [19]. In the
present experiment, LPS seems to downregulate the
transcription of PLCB1 gene in HUVEC. The differ-
ences we observed might be due to the peculiar role
played by PI-PLC β1 in the nervous system [32]. The
remaining findings partially or completely accord to
literature data.

The present results suggest that the treatment with
LPS affects the gene expression of PI-PLC enzymes, and
thus contribute to regulate the production of the
enzymes. LPS seems to downregulate the overall
expression of most PI-PLC isoforms. That is an
interesting long-term effect of LPS, otherwise known
to induce the activation of the corresponding enzymes,
probably followed by depletion of the intracellular
stores. Although all to demonstrate, in HUVEC the
effects of LPS upon PLC genes expression might be the
attempt to self-limit the inflammatory reaction or might
contribute to the regulation of the cell cycle. In this
perspective, the role of the PI-PLC enzymes remains to
be highlighted.

To understand the complex network that regulates
the inflammatory process and the ability to manipulate
the EC might offer a powerful tool of considerable
practical and clinical importance, providing useful in-
sights for potential therapeutic strategies.

However, although HUVEC represent a widely used,
useful experimental model for human macrovascular EC,
limitations in the present study remain in that they cannot
fully represent the metabolic properties and interactions of
the EC distributed in the living organism. Further studies
are required to analyze the role and the crosstalk among the
PI-PLC isoforms and the reciprocal regulation in order to
tune the cell responses.
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