Studies of temperature effects on the long-term potentiation in rat
hippocampal CA1 neurons
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Abstract
It is known that ambient

temperature can interfere with learning
processes in various species. High
ambient temperature, which induces
hyperthermia in mammalians, has been
shown to elicit a significant learning
impairment. The amnesic effects of N-
methyl-D-aspartate (NMDA) receptor
antagonists and calcium/calmodulin-
dependent protein kinase 1l (CAMKII)
inhibitors have recently been reported.
Activation of NMDA receptors and
voltage-dependent  calcium  channel
increases in postsynaptic intracellular



calcium concentration to trigger the
activation of CAMKII or to trigger
protein  phosphatase, playing an
important role in synaptic plasticity.
Long-term potentiation (LTP) and long-
term depression (LTD) in particular are
widely believed to be involved in
regulation of learning and memory. Our
experiments have indicated that the
increase in temperature from 32°C to
37°C can significantly ater of intrinsic
and synaptic physiology of hippocampal
neurons. Increasing temperature led to
rapid decreases the input resistance,
afterhyperpolarization potentials, and
field potentials. Higher temperature
(38°C) was prevented the tetanic
(100Hz/40ms, duration: 10s) LTP,
inhibited the NMDA receptor mediated
postsynaptic potentials (NMDA ), and
cacium spike. Higher temperature
produced inhibition = of  synaptic
transmission was prevented by L-NAME
(ImM) application or tetanic stimulation
a 32°C before the temperature setting.
The tetanic- or TEA (20 mM)-induced
LTP was reversed by high temperature.
The results obtained from this proposal
should disclose the cellular mechanisms
underlying the hyperthermia induced
amnesia and learning impairment in the

hippocampus.
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