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Abstract

The response of endothelial cells to ionizing radiation is thought to be an important factor in the
overall response of normal tissue. It has been reported that basic fibroblast growth factor (bFGF), a
potent mitogen for endothelial cells, protects endothelial cells obtained from various tissue such as
porcine and bovine from radiation-induced apoptosis in vitro. We studied the apoptotic response of
confluent monolayers of the human umbilical vein endothelial cells (HUVECs) to ionizing radiation
and the effects of bFGF. Apoptosis was assessed by identifying changes in nuclear morphology,
recording floating cells and adherent cells rates and Sytox green nucleic acid staining. Irradiation
(1-10Gy) induces apoptosis in a dose- and time-dependent manner. But, radiation-induced apoptosis
is inhibited in cultures that are continuously added of bFGF. For example, 24 h after 10Gy, 29.2% of
cells in the monolayer deprived of bFGF exhibit apoptotic morphology compared with 13.3% in the
presence of bFGF(10 ng/ml). This study show that either deprived of bFGF or irradiation can induce
apoptosis in human umbilical vein endothelial cells (HUVECs) and that radiation-induced apoptosis
can be modified by added of bFGF.
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Fig. 1. radiation induce apoptosis
in human umbilical endothelial
cells(HUVECs). Radiation-induced
apoptosis increase dose(l, 5, 10,
15Gy)-andtime(12,24,48 72)-depend
ent manner. The points and bars
show the mean®SDd of five

indipendent experiments.
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Fig. 2. basic fibroblast growth
factor(bFGF) inhibits radiation-
induced apoptosis in HUVECs.
The points and bars show the
mean®*S.Dd of five indipendent
experiments. Statistical analysis
between the value of 10Gy
irradiation and bFGF were
performed using the Student
t-test( ** p<0.01)
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Fig. 3. Microscopic analysis of radiation-induced apoptosis in HUVECs. HUVECs were untreated (A),
irradiated 10Gy (B), irradiated 10Gy plus bFGF(0 ng/ml) (C) and analyzed after 24 h by phase

contrast. Arrows indicate the apoptotic cells. All magnifications are x400.

Fig. 4. Detection of apoptotic cells by morphological analysis of Sytox Green nucleic
acid-stained nuclei. HUVECs were untreated (A), irradiated 10Gy (B), irradiated 10Gy plus
bBFGF(10 ng/ml) (C) and analyzed after 24 h by fluorescence microscopy. Arrows indicate

the apoptotic cells. All magnifications are X 260.
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