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Abstract: In humans, protoplasmic astrocytes are found with high density 

in the cortex and hippocampus (both parts responsible for memory and 

cognition) and each astrocyte is in contact with two million of synapses. 

Astrocytes are responsible for the synaptogenesis and the removal of 

synapses, which is the basis of learning and memory. The synaptogenesis 

increases sevenfold with the addition of astrocytes to the neuronal culture 

media. Astrocytes divide the brain and spinal cord into separate domains, 

including neurons, synaptic terminals and blood vessels and are integrated 

by protoplasmic astrocytic appendages. Astrocytes are also responsible for 

the formation of a single, wide lattice called the syncytium, which can store 

and process a high volume of information and transmit voluminous 

messages through intracellular gap junctions. It is relatively slow and is in 

turn a reason for thinking and gradual use of the information stored in 

memory. Astrocytes are mainly involved in the intercellular diffusion of 

calcium signals and the tripartite synapses of neurons and astrocytes are 

more in the gray matter; in most cases, the astrocyte membrane completely 

covers the pre-synaptic and postsynaptic ends. Similar to neurons, 

astrocytes also exhibit cellular memory and connect and integrate with 

neurons both homocellularly and heterocellularly. New circuits are formed 

far from the damaged site with the degeneration of brain tissues, the brain 

adaptation process and replacement of astrocytes and long-term memory is 

preserved with the cooperation of astrocytes close to the lesion site. 

Cognitive decline is evident in aging and research shows that there is no 

obvious neuronal death while the death of astrocytes is evident in aging. 

The volume of astroglia cells decreases in schizophrenia, which is 

accompanied by impaired limen and cognition and radiotherapy of glioma 

causes disorders and reduces cognition and memory. In Alzheimer's, the 

hippocampus is destroyed together with thinning the site of contact with the 

anterior cortex of the forehead (brain scans). 
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Introduction 

With the presentation of neural theory by Professor 

Santiago Ramon Cachal et al. for more than a century, 

the world of science believes that the efficiency of the 

nervous system and cognitive processes, as well as the 

structure and storage of memory, are mainly related to the 

activity and presence of neurons. In addition to extensive 

studies over the years, I have dreamed since childhood 

and have always been keen on the brain structure. I 

analyzed available information, discovered a logical 

relationship and introduced astroglia (mainly protoplasmic 

astrocytes and, to a lesser extent, interstitial astrocytes) 

despite the inability of human beings to discover small 

facts and the limitation of the possibility of studies with 

complete and convincing reasons for the storage of 

memory and actions. I believe that neurons play a role in 

the fast and instantaneous transfer of information stored in 

astrocytes. I hope technical professors take account of this 

fact in the scientific centers of the world. 

Discussion 

As the most numerous brain cells (90%), astroglia are 

actually the basic elements that generate neurons and 

control the growth, activity and death of neuronal circuits 
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individually. Astroglia form a functional syncytium and 

are interconnected through gap junctions, which are in fact 

a complete intracellular communication pathway. It allows 

the direct movement of ions, metabolic factors and 

secondary messengers throughout the central nervous 

system (brain) and is a reliable means to exchange 

information. Each astrocyte pair in the cortex is 

interconnected on average by 230 gap junctions. Binary 

coding of electrical communication in neural networks is a 

specialized method for the rapid transmission of 

information. However, neurons appear to be under the 

control of glia. Neurotransmitter receptors and ion 

channels on the glia are functional and it is now known 

that neuronal activity causes the membrane or cytosolic 

flow of calcium signals in the glial cells that have a 

synaptic connection with the neurons. Glia can send the 

signal back to neurons where they are able to secrete 

neurotransmitters, such as glutamate and ATP. This 

indicates that there are close connection and interaction 

between the two neuronal and glial circuits, which can 

intercommunicate through electrical and chemical synapses. 

In astrocytes, neurotransmitters can be released through the 

vesicular or non-vesicular pathway, or the extracellular 

fluid and act on adjacent cells. The released gas 

transmitters, such as nitric oxide, act by transmitting 

volumetric messages through diffusion into the extracellular 

and intracellular space of syncytial cell networks. In 

contrast, fast (cable) transmission is a slow volumetric 

transfer from a few seconds to a few minutes and even 

hours, which is directly related to the storage of information 

in memory and cognitive abilities. Such transmissions 

occur through gap junctions and the secondary messengers 

are mainly calcium ions in this transmission mode. 

Protoplasmic astrocytes are located in the gray matter 

(cortex) and hippocampus (the site of cognitive activity 

and memory). On the other hand, interlaminar astrocytes 

exist only in the cortex of higher primates, with a density of 

10,000-30,000/mm3 and the total surface area of their 

appendages may reach 80,000 µm2, covering practically all 

available neuronal membranes. The human brain has the 

highest glia/neuron ratio (1/1.65) among all species. Each 

human protoplasmic astrocyte contacts about two million 

synapses and covers them with its appendages. 

Surprisingly, the appendages of protoplasmic astrocytes and 

the size of the terminal mass were large in Albert Einstein's 

brain. Instead, interlaminar astrocytes are significantly 

reduced in Down syndrome and Alzheimer's disease. 

Blockage of gap junctions by volatile anesthetic gases, such 

as halothane and several alcohols (octanol or heptanol) is 

another indication of the proposed function of astrocytes. 

The tripartite synapse, which consists of three parts, the 

presynaptic end, the neuronal postsynaptic membrane and 

surrounded by astrocytes, exchanges information 

between neurons and astrocytes. There are also direct 

synaptic connections between the neuronal end and 

astrocytes in the hippocampus. Stimulation of neurons or 

neuronal afferents triggers CA2+ signaling in astrocytes 

of culture medium and brain sections in situ. Astroglia 

cells can detect the intensity of neuronal activity. 

Calcium fluctuations in astroglia are induced by neuronal 

stimulation and encoded by the frequency. Similar to 

neurons, astrocytes express cellular memory. Calcium 

signaling in astrocytes occurs spontaneously following 

thinking or responding to adjacent neuronal activity. CA2+ 

fluctuations in the glia are transmitted through the 

astroglia network, which can release neurotransmitters in 

sites far from the initial neuron-glia contact, thereby 

allowing the parallel expansion of information in the gray 

matter. Synapses are continuously appeared, strengthened, 

weakened, or die by astrocytes. This process is the basis 

of brain adaptation and represents what is known as the 

basis of memory and learning. Protoplasmic astrocytes in 

the gray matter divide the cortex into separate domains. 

The survival of most astrocytes in the hippocampus after 

10min ischemia is a reason for the post-stroke stability 

of memory. There is no obvious neuronal death in aging, 

but glycolysis increases quite evidently and there is 

evidence that astrocyte numbers increase up to 20-fold in 

older people with high cognitive efficiency and memory. 

Glioma radiation therapy often leads to decreased 

cognition and memory. Astrocytes also decrease in 

schizophrenia, bipolar patients and depression disorders. 

The hippocampus is destroyed in Alzheimer's, along 

with thinning the site of contact with the anterior cortex 

to the hippocampus (brain scans). 

Conclusion 

The introduction of astrocytes as sources of memory 

storage and the sites for cognitive processes (thinking, 

learning, sensation, logic, etc.) can be the beginning of 

new studies with a new approach and assumption, being 

of interest to scientists in this field of research. 

Hopefully, it is a great step towards opening one of the 

greatest human secrets with the possibility of studies in 

the field of neuroscience. 

Statement of Importance 

Changes in insight into the location of memory 

storage and cognition will generally lead to a change in 

the direction of future studies, resulting in more accurate 

results and many help to the relevant patients. 

Remarks 

Due to the limited volume of the article and, on the 

other hand, the continuous repetition of subjects in 

different references by different methods, it is not 

possible to mention the citation in the text of the article. 
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Method 

My research method is based on content analysis. 

Ethical Statement 

This article is original and contains unpublished 

material. The corresponding author confirms that all of 

the other authors have read and approved the manuscript 

and no ethical issues involved. 
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