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MODIFIED ELECTROPI{YSIOLOGICAL RESPONSES OF NEURONS AND
GLIAL CELLS ACUTELY ISOLATED FROM THE HIBERNATING LAND
SNAIL

Nikoli6 Lj1, Batave[ie D2, Moldovan I1, Rau5-Balind S1, Todorovid Dr,
Nedeljkovi6 Mr, Petkovid Bt
I D ep artm ent of N europhy si olo gy, Institut e for B iol o gi c al Re s e arch " Sini i a
Stankovii ", Univ ersity of B elgrade, B elgrade, Serbia, 2 Center for Las er Micro s copy,

Institute for Physiology and Biochemistry, Faculty of Biology, University of Belgrade,
Belgrade, Serbia

Hibernation is a physiological state that enables certain animal species to survive severe

environmental conditions during the cold periods. In hibernation state the brain activity
is maintained at a very low, but functionally responsive level, indicating that neurons

and glial cells undergo certain physiological modifications. These modifications should
be characterized as a neuroprotective, since the brain of hibernated animals endures ex-

freme physiological conditions without any damage. In the present study we examined

the electrophysiological responses ofneurons and glial cells all acutely isolated from
active and hibernating land snail Helix pomatia by the patch-clamp technique. Hiber-
nating state lasted six months. Data obtained revealed that the steady-state outward neu-

ronal current density was significantly lower in hibernation. In addition, the fast Na+
inward current density was significantly reduced in the population of isolated hibernated

neurons, indicating that neuronal activity is suppressed in hibernation. The lower neu-

ronal activity was supported by the suppressed electrophysiological response of glial
cells. Thus, hibernated glia had significantly lower specific membrane conductance and

reduced inward current density compared to active glia. Particularly important was the

modification of the glial inwardly rectifuing potassium (Kir) channel activity, essential

for the coupling of the function of glial cells with neuronal activity. Thus, in the presence

ofBaCl2, Ba2-r-sensitive current density mediated by the glial Kir channels was signif-
icantly lower in hibernation. Altogether, our data indicate that overall suppression of
neuronal and glial activity is important natural neuroprotective strategy necessary.
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