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Angiopoietin-1 Is An Radiation-induced Apoptosis Survival Factor for Human
Umbilical Vein Endothelial Cells

Song Jae Lee - Chae Chul Chang”
Dept. of Radiotechnology, Sohae College
Dept. of Chemistry, Kunsan National University*

Angiopoietin-1(Ang-1) is a vasculogenic factor that signals through the endothelial cell-specific Tie?
receptor tyrosine kinase. We examined the effect of angiopoietin-1(Ang-1) on radiation-induced
apoptosis in human umbilical vein endothelial cellstHUVECs) and receptor/second messenger signal
transduction pathway for Ang-1's effect on HUVECs. Tne percent of apoptotic cells under control
condition(0Gy) was 82%. lrradiation induced apoptosis was increased in a dose(1, 5 10, and 15Gy)-
and time 12, 24, 48 and 72hr)-dependent manner. The percent of apoptotic cells was approximately
349% after 15 Gy of irradiation. Under these conditions, pretreatment with Ang-1's (50, 100, 200,
and 400 ng/mb) inhibited irradiation-induced apoptosis in human umbilical vein endothelial cells in a
dose-dependent manner. Two hundred ng/ml of Ang-1 inhibited approximately 55-60% of the
apopiotic events that occurred in the 10 Gy-irradiated cells. Pre-treatment with soluble Tie2 receptor,
but not Tiel receptor, blocked the Ang-1's antiapoptotic effects. Phosphatidylinositol 3-kinase
(PI3-kinase) specific inhibitor, wortmanin and LY294002, blocked the Ang-1-induced antiapoptotic
effect. Ang-1 promotes the survival of endothelial cells in irradiation-induced apoptosis through Tie2
receptor binding and Pi3-kinase activation. Pretreatment of Ang-1 could be beneficial in maintaining
normal endothelial cell integrity during irradiation therapy.
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Fig. 1. Irradiation induce apoptosis in HUVECs.
HUVECs were grown for 24 h in M199
medium with 5% FBS. The cells were
irradiated (0, 1, 5, 10, and 15 Gy) using
a linear accelerator and then incubated
for 12, 24, 48, 72 hrs.
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Fig. 2. Angl* inhibits irradiation-induced apop-

tosis in HUVECs. The cells were exposed
to the indicated amount of Angl* before
irradiation (10Gy), and were Iincubated
for the next 24h in the presence of same
concentration of Angl*. The points and
bars show the mean standard deviation
of five independent experiments.
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Fig. 3. Effect of Angl* on irradiation-induced ap
optosis. Angl*(200 ng/ml) or control buffer
was added to irradiated(10 Gy) in HUVECs.
Phase-contrast microscopy. (A) Sham-
irradiated cell. (B) Irradiated cells, Angl*
removed from the medium. (C) Irradiated
cell, Angl* in the medium. Note that
there are fewer adherent cells and more
floating dead cells 24 hr after irradi-
ation. The cells exposed to Angl* are
more adherent than the cells exposed to
control buffer. Magnifications are X 200.
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(A)
Fig. 4. Detection of apoptotic cells by morpho-
logical analysis of Sytox Green nucleic
acid-stained nuclei at 24h after irradiation
(10 Gy). (A) Sham-irradiated cell, (B) Ir-
radiated cells, Angl* removed from the
medium. (C) Irradiated cell, Angl* in the
medium. Arrows indicate yellow apoptotic
cells with fragmented or condensed DNA.
All magnifications are X400, The detailed
procedures for fixation and staining are
described in ‘Materials and methods™ section.
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Fig. 5. Internucleosomal DNA fragmentation in
HUVECs deprived of Angl* and/or irra-
diated. DNA was extracted from the cul-
tures and separated on 1.6% agarrose gel,
24 hr after irradiation(10 Gy) and/or Angl
deprivation. Lane M, A standard 1-kb
DNA ladder(Gibco BRL, Grand Island,
NY, USA) is included on the gel. Lane
1, shame-irradiated : Lane 2. 10 Gy ir-
radiation: Lane 3. 10 Gy, Angl* in the
medium: Lane 4, 10 Gy. Angl, rTie2-

Fe in the medium.
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Fig. 6. Effect of Angl* on irradiation-induced ap-
optosis in HUVECs after 24 hr. Angl*(200
ng/ml) and five-fold molar excess(2 pg/ml)
of rTiel-Fc or rTie2-Fc were added to ir-
radiated(10 Gy) cells. The bars represent
the mean *£S.D. from five independent ex-

periments. *, p<0.01 versus control.
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Fig. 7. Effect of Angl® on irradiation-induced ap-
optosis in HUVECs after 24 hr. Angl*(200
ng/ml) and five-fold molar excess Wortma -
nin(30 nM) or LY 294002(100 nM) were
added to irradiated(10 Gy) cells. The bars
represent the mean=®SD. from fiveinde-
pendent experiments.*, p{0.01 versus control.
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