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Research methods 

Implantation of bipolar irritating electrodes was 

performed by the stereotactic method. Deep 

electrodes in this way we're introduced to dogs in the 

ventral and dorsal parts of the hippocampus. 

Before and after the operation, the background 

indicators of conditioned reflexes, their latent periods, 

and the inactive phase of the delayed reflex, as well 

as the threshold value of electrical stimulation were 

determined in animals. Then, studies were conducted 

Abstract 

The studies were carried out on dogs, which were stereotactically implanted with depth electrodes in the 
ventral and dorsal parts of the hippocampus. We studied the effect of stimulation of these structures with an 
electric current of high (60 pulses/sec) and low (4 pulses/sec) frequencies on conditional reflex activity and 
the formation of the functional state of the cerebral cortex. It was revealed that stimulation of different 
structures of the hippocampus has a different effect on the tone of cortex cells. The nature of this influence 
depends on the frequency of the electric current, which was used to stimulate. Formulation of the problem. 
Analysis of recent research and publications. There are a number of scientific papers devoted to the study 
of the role of the hippocampus in the regulation of various body functions (Giuliana, Caronia, Jennifer, 
Wilcoxon, et all., 2010; Purvis, EM, O'Donnelly, JC et all, 2020). Some authors believe that the hippocampus 
is a poly-functional structure: the center of visceral functions and sense of smell, memory, and learning, the 
regulator of emotions and motivations, it is used for orientation reflexes and attention, sensory analysis 
(Chaychenko, G.M., 1984; Wiskott L, Rasch MJ, Kempermann G. Wiskott L, Rasch MJ, Kempermann G. et 
all. 2006). But today there is not enough reliable data on the role of this structure in conditioned reflex activity 
under conditions of electrical stimulation of various structures of the hippocampus. It was found that when 
the hippocampus is stimulated by a weak electric current during the formation of conditioned reflexes, the 
fixation time of the reflex is significantly reduced, ie the processes of memorization and learning are 
accelerated (Gray, J.A., 1983; Diana, X Yu, Maria, C Marchetto, Fred, H Gage, 2014; Nader, K, Krysiak A, 
Beroun, A, et all., 2019; Whitfield, JF, Chakravarthy, BR., 2009). The mechanism of temporal connections 
has been shown to play an important role in regulating cortical tone. If the question of the formation of the 
functional state of the cortex of the large hemispheres during the formation of conditioned reflexes is more 
or less studied, then the question of the dependence of this phenomenon on the properties of the inhibitory 
process is insufficiently studied (William, D Jones, Sarah, M Guadiana, Elizabeth, A Grove, 2019). In addition, 
the role of various subcortical structures and, in particular, the hippocampus in the regulation of the tone of 
the cortex of the large hemispheres has not been clarified to date. The purpose to establish features of the 
formation of a functional condition of the bark of large hemispheres in the conditions of electric stimulation of 
various structures of a hippocampus 
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to study the stimulation of the hippocampus by the 

electric current on the conditioned reflex activity of 

dogs and their behavior. 

In our experiments, a rectangular current with an 

amplitude of 3 V, a frequency of 4 pulses / s and 60 

pulses / s was used. The duration of electrical 

stimulation was 10s. In the same animal, the 

stimulation of the hippocampal structures with a 

single current frequency was performed 12 times, 

namely, until a clear dependence of the functional 

state of the cortex of the large hemispheres on the 

parameters of the irritating current. 

Research results and their discussion 

Before analyzing the materials obtained as a result of 

stimulation of the hippocampus by an electric current 

of different frequencies, it is necessary to indicate 

changes in the behavior of animals during the 

experiments. After stimulation of the dorsal and 

ventral hippocampus with a current of 60 pulses/sec 

in most cases, the animals were too excited, very 

anxious, which was manifested in trembling limbs, 

sharp movements of the head, pronounced 

orientation reflex, whining, frequent yawning dogs. 

After stimulation of the above structures of the 

hippocampus with a current frequency of 4 imp / s, 

these deviations in behavior were not detected. 

Animals were even calmer on days of stimulation than 

on days without stimulation. 

Our indicators showed (Fig. 1) that stimulation of both 

dorsal (A) and ventral (B) hippocampus with a high-

frequency current of 60 imp / helped to increase the 

value of all conditioned reflexes to different stimuli 

compared to their background value, but after 

stimulation of dorsal hippocampus, it was higher than 

after stimulation of the ventral hippocampus with a 

current of this frequency. At the same time, 

stimulation of the hippocampus with a low-frequency 

current of 4 pulses / sec reduced the magnitude of 

conditioned reflexes to sound (except for the call 

reflex) and light stimuli. 

 

Fig 1: Comparative data on the effect of electric stimulation of the 

dorsal and ventral hippocampus on the value of the conditioned 

reflex in dogs. Vertically, the magnitude of the conditioned reflex in 

electrical impulses. 

 

Fig 1: Comparative data on the effect of electric stimulation of the 

dorsal and ventral hippocampus on the value of the conditioned 

reflex in dogs. Vertically, the magnitude of the conditioned reflex in 

electrical impulses. 

Horizontally - a kind of conditioned reflex 

The fact that the hippocampus affects the functional 

state of cortical cells can be judged by the change in 

the magnitude of the latent periods of conditioned 

reflexes (Fig. 2). 

In our experiments under conditions of high-

frequency hippocampal stimulation, the excitability of 

the cerebral cortex was significantly higher than after 

low-frequency current stimulation, and after dorsal 

hippocampal stimulation the excitability of cortical 

cells of auditory and visual analyzers was higher than 

in ventral hippocampal stimulation. 

 

Fig 2: Comparative characteristics of the effect of electric 

stimulation of the dorsal and ventral hippocampus on the 

magnitude of latent periods in dogs. 

 

Fig 2: Comparative characteristics of the effect of electric 

stimulation of the dorsal and ventral hippocampus on the 

magnitude of latent periods in dogs 

Vertically - the value of latent periods in seconds 
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Horizontally - a kind of conditioned stimulus 

*Stimulation of dorsal (A) and ventral (B) 

hippocampus 

It should be noted that irritation of the ventral 

hippocampus with a current of 4 imp/sec contributed 

to a smaller decrease in the excitability of cortical cells 

than the irritation of the dorsal. 

Stimulation of various hippocampal structures 

affected the delayed conditioned reflex. Thus, the use 

of low-frequency current of 4 pulses/sec led to an 

increase in the braking process. The magnitude of the 

inactive phase of the delayed conditioned reflex 

increased, but in conditions of dorsal hippocampal 

irritation more than in conditions of ventral irritation 

(inactive phase increased from 25 s background 

values to 33 s and 25 s, respectively), after 

stimulation of the above hippocampal sections with 

high frequency 60 imp/sec inactive phase in both 

cases decreased and this decrease after stimulation 

of the dorsal hippocampus was greater than after 

stimulation of the ventral. 

The magnitude of the delayed conditioned reflex after 

the application of a high-frequency current of 60 

imp/sec increased both after stimulation of the dorsal 

and ventral hippocampus but in the first case much 

more than in the second. We observed an increase in 

the value of the delayed reflex when using a low-

frequency current of 4 pulses / s only when the ventral 

hippocampus is irritated. Under conditions of irritation 

of the dorsal hippocampus by a current of this 

frequency, there was a decrease in the magnitude of 

the delayed reflex. 

Under the influence of hippocampal stimulation, the 

functional state of the cells changed not only of the 

signal analyzer but also of the state of the cells 

responsible for the perception of the unconditioned 

stimulus. 

In most cases, the threshold value of the 

unconditioned reflex after hippocampal stimulation 

increased, and after low-frequency current 

stimulation more than in high-frequency current 

stimulation, and under dorsal hippocampal 

stimulation, this increase was more significant than 

under ventral stimulation. After stimulation of the latter 

with a high frequency current of 60 pulses / sec, the 

threshold value of the unconditioned reflex remained 

at the same level as before stimulation (0.01 mA). 

Thus, our studies suggest that changes in the 

functional state of cortical cells, which occurred during 

the formation of conditioned reflexes in dogs, 

significantly depended on the ascending effects of 

such a subcortical structure as the hippocampus. As 

the fixation of conditioned reflexes and especially 

under the influence of internal inhibition, the optimal 

level of the functional state of the central nervous 

system is maintained and reproduced by the 

conditioned reflex mechanism formed in the cortex of 

the large hemispheres. 

Conclusions 

1. Stimulation of the dorsal hippocampus with a high 

frequency current of 60 imp / s contributed to a 

greater increase in the value of positive conditioned 

reflexes and reduce their latency periods than the 

stimulation of the ventral. Stimulation of both parts of 

the hippocampus with a low-frequency current of 4 

pulses / s did not significantly affect the magnitude of 

conditioned reflexes produced by sound and light 

stimuli. 

2. Irritation of the dorsal hippocampus by low-

frequency current led to the suppression of the 

delayed reflex, while irritation of the ventral - to 

increase. 

3. The inhibitory phase of the delayed conditioned 

reflex with the application of low-frequency current 

increased in comparison with the background value 

under conditions of stimulation of both structures of 

the hippocampus to a greater extent than the ventral. 

Stimulation of the dorsal hippocampus with high-

frequency current caused a weakening of the 

inhibitory phase of the delayed reflex more 

significantly than ventral irritation. 

4. The threshold value of unconditional stimuli was 

significantly increased by the stimulation of various 

hippocampal structures with low-frequency current (4 

pulses / s), while the use of high frequency current (60 

pulses / s) had little effect on the functional state of 

the center of unconditional reflex. 
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