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Abstract

© 2016, Springer Science+Business Media New York.Enhanced excitability manifested by
seizures and epilepsy is one of the characteristic features of the fetal alcohol spectrum disorders
(FASD). Here, we examined network excitability using a high-potassium model in the
hippocampal slices prepared from the postnatal days of P7-9 rats treated with ethanol. Ethanol
was administered at 6 g/kg intraperitoneally 12 h before the slice preparation. The extracellular
field potential recordings from the hippocampal slices using multishank silicon probes placed
along CA3-CA1 axis were performed in the interface chamber. We found that elevation of the
extracellular potassium from 3.5 to 6 mM evoked seizure-like clonic or tonic-clonic discharges in
77 % of the slices from the ethanol-treated animals and only in 15 % of the slices from the
control animals. Further elevation of the extracellular potassium to 8.5 mM evoked epileptiform
activity in 92 and 69 % of the slices from the ethanol-treated and the control animals,
respectively. The current source density profile and the multiple unit activity analysis pointed on
the CA3 hippocampal region as a generator of the epileptiform activity. Thus, the hippocampal
slices from the ethanol-treated neonatal rats display enhanced excitability and could serve as a
FASD model to study the early epileptiform transformations following exposure to ethanol.

http://dx.doi.org/10.1007/s12668-016-0321-y

Keywords
Alcoholism, Fetal alcohol syndrome, Hippocampus, Neonate, Seizure
References

[1] Nicita, F., Verrotti, A., Pruna, D., Striano, P., Capovilla, G., Savasta, S., et al. (2014). Seizures in fetal alcohol
spectrum disorders: evaluation of clinical, electroencephalographic, and neuroradiologic features in a pediatric
case series. Epilepsia, 55, e60-e66.

[2] Krawczyk, M., Ramani, M., Dian, J., Florez, C. M., Mylvaganam, S., Brien, J., et al. (2016). Hippocampal
hyperexcitability in fetal alcohol spectrum disorder: pathological sharp waves and excitatory/inhibitory synaptic
imbalance. Experimental Neurology, 280, 70-79.

[3] Ikonomidou, C., Bittigau, P., Ishimaru, M. J., Wozniak, D. F., Koch, C., Genz, K., et al. (2000). Ethanol-induced
apoptotic neurodegeneration and fetal alcohol syndrome. Science, 287, 1056-1060.

[4] Olney, J. W. (2014). Focus on apoptosis to decipher how alcohol and many other drugs disrupt brain
development. Frontiers in Pediatrics, 2, 81.

[5] Tsintsadze, V., Minlebaev, M., Suchkov, D., Cunningham, M. O., Khazipov, R. (2015). Ontogeny of kainate-
induced gamma oscillations in the rat CA3 hippocampus in vitro. Frontiers in Cellular Neuroscience, 9, 195.


http://dx.doi.org/10.1007/s12668-016-0321-y

(6]

(7]

(8]

Crepel, V., Khazipov, R., Ben-Ari, Y. (1997). Blocking GABA(A) inhibition reveals AMPA- and NMDA-recepto-
-mediated polysynaptic responses in the CA1 region of the rat hippocampus. Journal of Neurophysiology, 77,
2071-2082.

Khazipov, R., Khalilov, I., Tyzio, R., Morozova, E., Ben Ari, Y., Holmes, G. L. (2004). Developmental changes in
GABAergic actions and seizure susceptibility in the rat hippocampus. European Journal of Neuroscience, 19,
590-600.

Everett, J. C., Licon-Munoz, Y., Valenzuela, C. F. (2012). Effects of third trimester-equivalent ethanol exposure on
Cl(—=) co-transporter expression, network activity, and GABAergic transmission in the CA3 hippocampal region of
neonatal rats. Alcohol, 46, 595-601.



