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Cyclic phosphatidic acid protects hypoxia induced apoptosis in neuroblastoma
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2Department of Autonomic Neuroscience, Tokyo Metropolitan Institute of Gerontology, 35-2 Sakae-cho, Itabashi-ku, Tokyo, 173-0015
e-mail: gotoh.mari@ocha.ac.jp, murofushi.kimiko@ocha.ac.jp

= Introduction

Cyclic phosphatidic acid (cPA) is a naturally occurring
phospholipid mediator, which has a unique cyclic phosphate
ring at sn-2 and sn-3 positions of the glycerol backbone
(Fig. 1). We have revealed that cPA elicits neurotrophin-
like action in embryonic hippocampal neurons /n vitrob.

We investigated whether systemic administration of cPA
(LogP = 7.2) affects delayed neuronal death following
transient ischemia in rat hippocampal CA1, in vivo.

cPA significantly B
oy
>

suppressed ischemia- —
W ey
Fig. 1 Structure of cPA

induced delayed neuronal
death and accumulation of
glial fibrillary acidic
protein in rat hippocampal
CAl region (Fig. 2)2. These results indicate that systemic
administration of cPA is capable of protecting

hippocampal neurons against ischemia-induced delayed
neuronal cell death. In this study, we aimed to

investigate the effect of cPA on neuronal cell death
caused by hypoxia /n vitro.

= Results

cPA protects delayed neurons from ischemia-induced delayed neuronal cell death in

rat hippocampal CA1

1) Induction of delayed
neuronal cell death in the
hippocampal CA1 region
following transient ischemia

Vertebral arteries on both
sides were permanently
ligated.

Common cartid arteries on
both side were transiently
occuluded for 8 min.

vehicle (0.2% BSA)

2) Drug administration

*P0.05, **P< 0,01, **P< 0.001; Mann- Whitney Uitest

cPA was dissolved in saline containg
0.2 or 2 % fatty acid-free bovine
serum albumin. The solutions were
continuously administrated for 5 days
at a speed of 1 4/hour by using Mini-
osmotic pump model 2001 (Alzet
Cupertino, CA) that was implanted
subcutaneously before occlusion.

3) Histological study

Five days after transient ischemia,
the rat brains were removed. Brain
sections were either stained with
hematoxylin and eosin or
immunohistochemically stained with
anti-glial fibrillary acidic protein
(GFAP) antibody to identify
astrocytes.

CPA (18 g/kg/5d)

Lm
Fig. 2 Histological pictures of neurons and numbers of undamaged neurons
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Schematic representation of apoptotic changes

in hypoxia exposed cells®

Neuro2A cells

Hypnxia*(CoClz)

ROS (Reactive oxygen species)

| serum starvation for 24 hrs
1 addition of CoCl,
1) dose-dependent cell viability was determined

nuclear accumulation of HIF-la

p53 stabilization NF-kB activation
—pro-apoptic protein Bax activation

anti-apoptic protein Bcl-2 inhibition

—anti-apoptic protein activation
such as TAP-2, Bcl-2

2) stained with DAPI or anti-HIF1-a Ab
3) Annexin V-positive cells were counted
by flow cytometry

— 1. CoCl, induced HIF-1a accumulation in nuclei and apoptosis of Neuro2A.
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attached cells to dishes, indicating that they have
protective effects on CoCl,-induced apoptosis. CoCl, 300 uM CoCl, 300 uM
— 4. Kil6425" inhibited the protective effect of LPA r 5. cPA and LPA suppressed CoCl,-induced ROS generation.
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= Conclusion

v cPA and LPA increased cell survival rate and decreased Annexin V- and caspase-3-positive cells of CoCl,-treated Neuro2A (Result 243).
v The protective effect of cPA was not inhibited by Ki16425, but the effect of LPA was inhibited by Ki16425 (Result 4).
v ¢cPA and LPA suppressed CoCl,-induced ROS generation (Result 5).

cPA and LPA significantly protected Neuro2A from CoCl,-induced apoptosis in a dose-dependent manner.
But it was suggested that the molecular mechanism of protective effect of cPA might be different from that of LPA.
Because, LPA might protect Neuro2A from CoCl,-induced apoptosis through LPA receptors (LPA1, 2 or 3) but not cPA.
Further insights into the molecular mechanism of protective effect of cPA on the neuronal apoptosis caused by hypoxia are now under investigation.
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