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The Role of Arachidonic Acid on the Neonatal Hypoxic-Ischemia Encephalopathy
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Neonatal hypoxic-ischemia encephalopathy ; Arachidonic acid ; Neuronal cell culture ; Neurotoxicity ; Lactate dehydrogenase ; N-methyl-D-aspartate
receptor (NMDA receptor) ; Cerebrospinal fluid (CSF) ; Glutamate
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Both arachidonic acid (AA), an important oxygenated polyunsaturated fatty acid in cell membrane, and N-methyl-D-aspartate (NMDA) receptor, one
of glutamate subtype receptor, have been implicated in neonatal hypoxia-ischemia encephalopathy (HIE). In animal studies, overactivation of the
NMDA receptor creates a calcium-sensitive neurotoxicity similar to that of hypoxia-ischemia insult. In both toxic conditions, there is consistent
increase in the level of AA and its metabolites which paralleling well with the development of cellular damage. Conceivably, the toxic effect of
NMDA is partly contributed by the activation of phospholipase A2 (PLA2). Activation of PLA2 results in the release of AA, which then metabolized
by lipooxygenase, cyclooxygenase and free radical generating enzymes to produce substances toxic to neuronal cells. We had determined the
neurotoxicity of AA on the primary cortical neuronal culture. AA concentration-dependently whether there is a positive correlation between the level
of released AA and its metabolites and severity of neuronal damage is not well determined yet. Recent investigation further demonstrate that, not
only activation of NMDA receptor could trigger the release of AA, but also the released AA could potentiate NMDA-mediated neurotransmission by
a post-synaptic mechanism. It is interesting to know whether this potentiating effect of AA could affect the neurotoxicity induced by either NMDA
or hypoxia-ischemia. While the presentation of AA and its metabolites in extracellular fluid of brain elicited by hypoxia-ischemia has been well
determined in animals models, few of human studies has been reports. Increased leukotriene C4 and prostaglandin E2 in CSF was observed in adult
patients with cerebral stroke. In asphyxiated newborn, increased serum level thromboxane and 6-keto-PGF1.alpha. were observed in severe cases.
Inspiring from these studies and those of animal studies, we hypothesize that the level of AA and its metabolites in CSF could reflect the degree of
brain damage in newborn developed HIE after the asphyxia insult. If so then such assessment may be of clinical use. Taking together, to further
investigate the role of AA on the hypoxia-ischemia induced neurotoxicity in both of animals and humans we propose a two-year project in
determining the following issues 1) To determine whether AA could potentiate the NMDA- and hypoxia/ischemia induced neurotoxicity in primary
neuronal cell cultures 2) To determine whether the level of AA and its metabolites will reflect the cell damage induced by NMDA- and
hypoxia-ischemia in primary cortical neuronal cultures 3) To determine whether the level of AA and its metabolites in CSF will be a biochemical
index for assessing the brain damage in newborns of HIE. The result of the first year study showed that AA could potentiate NMDA-induced /sup
45/Ca/sup 2+/ accumulation and neuronal death. In addition, when incubating the cells with AA for a longer period, AA itself produced neuronal
cells death. The potency of this toxic effect of AA is dependent on the age in vitro of the culture and incubation time with AA. We also established a
HPLC assay in quantifying the level of AA in blood and CSF. The determining limit is between 1.mu.M to ImM. The collection of human clinical

samples are still underwent.



