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SUMMARY

Obijective: The aim of this study was to investigate the effect of pentoxifylline (PNX) with a
pharmacological dose range on proliferation of human umblical venous endothelial cells (HUVEC).
Method: The cells were maintained in M199 supplemented with 20% fetal bovine serum, penicillin,
and streptomycin. The cultures were cultivated in an incubator at 37°C and with 5% CO., until cell
monolayers attained confluence which occurred after 7 days. The assays were performed in the
exponential growth phase of the cells. The cell viability was assessed using the cleavage of
tetrazolium salts added to the culture medium. Pentoxifylline with concentrations of 10*M, 10-°M,
10°M and 10”"M were used for the proliferation assay in which cells were incubated for 24, 48, and
72-hours with these drugs. The experiments were conducted in six replicates.

Results: Only the 10*M dose of PNX at 72 h significantly reduced the viability of HUVEC (p<0.05)
and except this, there was no cytotoxic effect of PTX on HUVEC in a dose- and time- dependent
manner (p>0.05).

Conclusions: Overall, PTX with a pharmacological dose range has no cytotoxic effect on HUVEC.
We think that this is also in accordance with the findings of several studies performed in animal
models and clinical settings, indicating positive effects of PTX on tissues in normal and ischemic
conditions.
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Anahtar sozciikler:

INTRODUCTION

Pentoxifylline (PTX), a nonspecific
phosphodiesterase inhibitor, was first
considered in the treatment of peripheral
vascular diseases. PTX exerts several
pharmacologic effects, including
improvement in microcirculation,
increase in erythrocyte deformability,
reduction in blood viscosity, inhibition of
platelet  aggregation,  endothelium-
dependent vascular relaxation,
immunomodulatory, anti-inflammatory,
and antiproliferative effects.

The growing appreciation of endothelium
as a target of inflammation as well as a
source of inflammatory mediators lead to
ongoing research to shed light on the
pathophysiology of several chronic
disorders.  Endothelial injury after
ischemia and reperfusion is characterized
by an increase in permeability, cellular
edema, and loss of acetylcholine-
mediated vasorelaxation®. There are
several studies examined the preventive
effect of PTX on endothelial damage in
laboratory  conditions as ischemia
reperfusion studies®?.

Although beneficial effects of PTX have
demonstrated on disorders related to the
microcirculation  of  tissues, the
mechanisms by which PTX exerts a
protective  effect are not fully
understood®. In the pertinent literature,
there are studies investigated the effect of
PTX on human umbilical wvein
endothelial cells (HUVEC); however, in
the majority of them, PTX is used as an
adjunct to other study drugs to examine
their effects'®?,

HUVEC have been used as an important
in vitro model for hemostasis,
angiogenesis and immunological
investigations. We think that the efeects
of PTX need to be examined to
understand its effect after administered
with a pharmacological dose range. This
can improve the usage of PTX in optimal
dose in further studies and reliability of
results obtained with them. The aim of
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this in vitro study was to investigate the
effect of pentoxifylline with a
pharmacological dose range on viability
of HUVEC.

MATERIAL AND METHODS
Drug

In this study we investigated the effects
of a vasodilating agent, PTX (Trental®
300mg/15 ml, Sanofi Aventis Drug
Company, Istanbul) on human umbilical
vein  endothelial cells (HUVEC)
proliferation. PTX was used in the form
of solubleinfusion. Appropriate volumes
of solutions were used to achieve three
different concentrations of the drug (10
“M, 10-°°M, 10°M, 10"M). Due to lack of
adequate knowledge, the choice of these
concentrations could not be based on the
results of the previous studies [10,11]. So
we tried to use wide range of drug
concentrations and these concentrations
were based on the knowledge that
therapeutic concentrations of drugs at
treatment side are 10°M to 10°M. First
of all, a concentration of 10*M of the
drug was prepared and more diluted
concentrations were prepared by diluting
these solutions.

Cultivation of HUVEC cells

Human umbilical venous endothelial
cells were obtained from the American
Type Culture Collection. The cells were
maintained in a gelatin-coated 75-cm?
flask in M199 (Sigma, St. Louis, MO,
USA) supplemented with 20% fetal
bovine serum (FBS, Sigma, St. Louis,
MO, USA), 100 units mI~ penicillin, 100
mg ml* streptomycin, and 3 ng ml?
basic fibroblast growth factor (bFGF)
(Life Technologies Inc., Rockville, MD,
USA). The cultures were cultivated in an
incubator at 37°C and with 5% CO2, until
cell monolayers attained confluence
which occurred after 7 days. Assays were
performed in the exponential growth
phase of the cells.

Cumhuriyet Medical Journal



Cell proliferation assays

The cell viability was assessed using the
cleavage of tetrazolium salts added to the
culture medium, using the WST-1
labeling reagent (Roche, Mannheim,
Germany). During the assay, tetrazolium
salts are cleaved to formazan by cellular
enzymes. An expansion in the number of
viable cells results in an increase in the
overall  activity of mitochondrial
dehydrogenases in the sample. This
augmentation in enzyme activity leads to
an increase in the amount of formazan
dye formed, which correlates directly
with the number of metabolically active
cells in the culture. The formazan dye
produced by the metabolically active
cells was quantified by a scanning
multiwell spectrophotometer by
measuring the absorbance of the dye
solution at 450 nm. Cells were seeded in
96-well gelatin coated micraotitre plates at
a concentration of 1x104 cells.mL-1 in a
final volume of 100 uL per well.

Cells were then incubated for 24, 48, and
72 h with drugs in a humidified
atmosphere (37°C, 5% CO2). After the
incubation period, 10 uL. of the WST-1
labeling reagent were added to 10 pL of
culture medium in each well, and the
absorbance of the samples was measured
at 450 nm against the control (the same
cells without any treatment) using a
microtitre  plate  reader  (Thermo
Scientific Microplate Photometer
Multiskan FC, Waltham, MA, USA). The
same volume of culture medium and
WST-1 labeling reagent (10 uL of WST-
1 labeling reagent /100 pL of culture
medium) was added to one well to use as
a background control (absorbance of
culture medium plus WST-1 in the
absence of cells) as a blank position for
the microtitre plate reader. The
absorbance was measured after 2 h from
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the start of the tetrazolium reaction. The
experiments were conducted in Six
replicates.

The viability of the control group was
defined as 100% and viability of the
study drugs on HUVEC were calculated
with respect to their negative controls. In
this manner the optical density (OD) of
the samples was compared to that of their
negative controls to obtain the viability
score, as follows: viability score (%,
relative to control) = [(OD450 (sample) /
0OD450 (negative control)) x 100].
Statistical analysis

Data were presented as mean = SD from
six replicates. Mean viability ratios with
a dose- and time- dependent manner were
compared by using repeated measures
ANOVA with Tukey post hoc test.
Statistical significance was established at
p<0.05.

RESULTS

The cytotoxicity of PTX at the doses
from 10*M to 10'M was tested for 24,
48, and 72 h by quantitative analysis
using the WST-1 test. The viability ratios
for the study doses of PTX against the
control were calculated (Figure 1). The
dose- and time- dependent effects of PTX
on the viability of HUVEC were
examined. According to results of
repeated measures ANOVA, only the 10
*M dose of PNX at 72 h significantly
reduced the viability of HUVEC (p<0.05)
and except this, there was no cytotoxic
effect of PTX on HUVEC in a dose- and
time- dependent manner (p>0.05). There
was no significant difference among the
other doses at 72 h with regard to the
PNX cytotoxicity (p>0.05). There was no
significant difference among the PNX
doses at 24 and 48 h with regard to the
PNX cytotoxicity (p>0.05).
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Figure 1. In vitro cytotoxicity of PNX was tested for 24, 48, and 72 h by quantitative
analysis using the WST-1 assay. Data were presented as mean+SD. There was no
significant difference among the PNX doses at 24 and 48 h with regard to PN X cytotoxicity.
*Significantly different as compared other doses at 72 h with regard to PNX cytotoxicity
(P<0.05). There was no significant difference among the other doses at 72 h with regard to

PNX cytotoxicity.

DISCUSSION

PTX, a methylxanthine compound, has
been under use since its registration in
1974 in the United States by Sanofi-
Aventis Deustchland Gmbh with the
indication of intermittent claudication in
patients with chronic occlusive arterial
disease. This drug was later added to
phosphodiesterase inhibitors. Therefore,
several  studies demonstrated its
hemorheological properties as well as an
inhibitor of inflammatory cytokines®.

In recent years, there is an increased
interest to PTX as a study drug in
ischemia and reperfusion studies®®2,
Genovés et al.® reviewed the status of
PTX on ischemia and reperfusion studies
in liver and they noted that PTX has a
potential to be used as a preventive drug
and its effect seems to related to mainly
TNFalpha. Taha et al."® investigated the
role of heme oxygenase-1 (HO-1)
induction on anti-inflammatory activity
of PTX and they concluded that there is
no relationship of this enzyme with the
anti-imflammatory effect of PTX.
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Gude et al.* conducted a study to
investigate the effect of PTX on
endothelial cell proliferation and tumor-
induced angiogenesis. In their study, they
injected intradermally 10 B16-F10
melanoma cells into C57BL/6J mice.
Then they were subsequently inoculated
with PTX. They observed that there was
considerable inhibition of tumor-induced
angiogenesis in C57B1/6 mice after the
use of PTX and this finding was found as
parallel with the reduced incipient tumor
volumes. The endothelial cells derived
from different sources were inhibited in a
dose-response manner by PTX in vitro.
They concluded that that the inhibitory
effect of PTX on tumor angiogenesis is
related to antiproliferative action on
endothelial cells. Contrary to their
findings supporting the antiproliferative
action on endothelial cells, in our study,
PTX has no meaningful effect on
viability of HUVEC. In our study, we
used solely PTX with a pharmacological
range and measured the effect of PTX in
a time-dependent manner. Except 10*M
PTX at 72 h, there was no cytotoxicity in
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HUVEC. We think that further studies
with different cell lines need to be
performed to clarify the effect of PTX.

In our laboratory setting, overall, PTX
with a pharmacological dose range has no
cytotoxic effect on HUVEC. We think
that our data also support the findings of
several studies performed in animal
models and clinical settings, indicating
positive effects of PTX on tissues in
normal and ischemic conditions. There is
need for further research to shed light on
the mechanisms of its effect on other cell
lines including endothelial cells.
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