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The main objective of our experimental studies will be oriented on:

1) Relationships between neuronal oscilations elecited by electrical stimulations of forebrain structures (Caudate Nucleus) and learning and memory

2) Circadian periodicities and learning

3) Molecular homeostasis

1)

Our previous investigations indicate that the stimulation of Caudate Nucleus by  a single electrical shok is accompanied by corresponding electrical inactivation phenomena, and α-like rhythm, the »caudate spindle« in various brain structures.

These phenomena are mostly marked in the anterior sigmoid gyrus, the Caudate Nucleus, the Thalamus and the Septum. Protracted stimulation of the Caudate Nucleus producing »caudate spindle« on the electroencephalogram, brings about inactivation of the animal, loss of interest in its environment, drowsiness and sleep. The same procedure under conditions of instrumentally conditioned reflexes results in corresponding behavioral inactivation. When stimulation is discontinued, normal relations are re-established accompanied by the corresponding response in accordance with the prevailing conditioned reflex situation. These behavioral effects were observed only when caudate stimulation produced the »spindle«, but did not occur when the electrical intensity did not reach the treshold for the provocation of a »spindle«. High frequency stimulation at 300 ps of the caudate causes activation of the electroencephalogram with corresponding behavioral reaction. 

This highly typical electrophysiological phenomenon, when analysed in respect to a number of electrophysiological parameters, including gross electrical activity, impuls discharges (single and multiple unit activity), intracellular reponses, D.C. recording and the impedance are considered as inhibitory too.

2)

Circadian rhythm is a model  which could mostly adequately reflects functional modifications, expressing cyclic and rhythmic oscillations of the organisms and central nervous system. It is remarkably stable and it is recorded in organisms kept under constant conditions and never exposed to periodical environmental changes. The existance of innate oscillation in living systems is accepted not only on the bases of numerous behavioral experiments, but also due to experimental and theoretical analysis of biochemical reactions. 

Our former results have indicated its effect upon the formation of defensive and alimentary reflexes, reflecting conditioning processes easier and establishment of correct responses criteria in the evening as compared to other day periods. Desinchronisation of circadian oscillator by subjecting fish to the permanent darkeness, or permanent light, produces significant disruption of the above mentioned circadian variations in the learning process. The fish kept under the conditions of permanent darkeness or the permanent light which were trained in the morning or evening hours showed poorer results in reaching conditioned reflex responses criteria and formation of condition reflexes, then those treated in regullar circadian oscillations. In addition, the diffrence between evening and morning groups becomes negligent, but the fish which before and in the course  of conditioning lived under permanent darkeness had better responses then those living under permanent light. The result obtained show that the learning process become easier, but not absolutely dependent by the existance of the normal circadian variations. The mentioned experimental conditions retain certain endogenic components, i.e. become synchronised, but not drivened by external cycle.

3)

Structural molecular changes in the central nervous system occur not only in response to drastic influences (lesions, stresses), but also in organism's functional adjusment to environment, learning and storage of informations. 

As a model for oscillatory influences, we investigated the changes of glycosaminoglucanes (GAG) – (“behavior sensitive substances”) and neuromodulator adenosine following circadian oscillations, bearing in mind their effects on the above mentioned learning abilities. Histochemical, as well as biochemical investigations of GAG showed irregular distribution in different brain regions of fish (Serranus Sscriba). During 24h period, the GAG concentrations were shown to follow circadian variations only in particular brain regions, in accordance to their functional significance. Different GAG contents were noted in the morning vs. evening hours. Our recent studies indicate the possible role of the learning and memory. 
In addition, proposal for research of circadian modulation of learning and the role of adenosine in this process will be presented.

