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Abstract  Relevance: In recent years, among the pathological changes of the nervous system, neurodegenerative disorders 
caused by diseases of various organs have been taking the leading place. Detection of neurotropic autoantibodies helps in 
early diagnosis of neurodegenerative processes and thus helps to explain chronic alcoholism and changes in brain activity and 
mental disorders. Purpose: early diagnosis of neurodegenerative processes by determining the indicators of autoantibodies 
against neurospecific proteins and neurotransmitter receptors in the blood serum of alcohol-dependent patients. Material and 
methods: Blood serum was obtained from 30 chronic alcoholic patients to achieve the aim of the study. Neurospecific 
proteins such as GFAP, S-100, VGCC, NF-200 and MBP and Glu-R, DA-R, GABA-R, m-OR, The amount of autoantibodies 
against Ser-R, Chol-R and β-end receptors was determined. Results: When examining chronic alcoholic patients, the majority 
of them had GFAP, S-100, VGCC, NF-200, MBP neurospecific proteins and Glu-R, DA-R, GABA-R, m-OR, Ser-R, Chol-R , 
it was found that the amount of autoantibodies against the receptors of neurotransmitters such as b-end deviates from the 
normal values. Summary: According to the results of the study, the manifestation of autoimmune reactions of studied 
neurotropic autoantibodies depends on the effect of chronic alcohol intoxication. Changes in the amount of autoantibodies 
against neurospecific proteins and neurotransmitter receptors indicate pathogenetic changes in the function of the immune 
system and can be used as a predictor of brain damage in alcohol intoxication. 
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1. Introduction 
Currently, millions of patients in the world suffer from 

chronic neurodegenerative diseases, which, regardless of 
treatment, end in death or disability. At the basis of many 
neurological and psychological diseases are disorders of the 
structure of the nervous system and neurodegenerative 
processes. Also, neurodegenerative processes can occur   
as a result of various pathologies. Currently, neurological 
disorders caused by liver, cardiovascular, kidney diseases, 
diabetes, alcoholism, hypothyroidism and other diseases  
are becoming widespread [1,2,3,4]. In particular, it is noted 
that neurodegenerative processes occur as a result of the 
direct effect of free radicals and acetaldehyde on the brain  
in alcoholism [5,6]. At the same time, changes in the   
immune status in cases of alcohol dependence, as in other 
diseases accompanied by the destruction of nerve tissue, 
have been found in studies [7,8]. Also, the authors note   
that the activation  of the immune system, which produces 
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autoantibodies against brain antigens, occurs as a result of 
the "excitotoxicity" effect of glutamate in hypothyroidism. 
For this reason, one of the urgent tasks is to improve the 
methods of early diagnosis and treatment of disorders of  
the structure of the nervous system in various diseases that 
are widespread nowadays. According to data, autoimmune 
mechanisms play an important role in the pathogenesis of 
neurodegenerative diseases. Autoimmune processes directed 
against nerve tissue antigens occur in nervous and immune 
system dysfunction. In these processes, there is an increase 
or decrease in the amount of neurotropic autoantibodies. 
Deviations of neurotropic autoantibody indicators indicate 
early signs of disorders of the specific structure of   
nervous tissue [9]. For this reason, recently many  
researchers are studying the pathogenetic and diagnostic 
value of autoantibodies against neurospecific proteins    
and neurotransmitter receptors in order to diagnose 
neurodegeneration early. 

It is known that an immunoenzyme test based on the 
comprehensive determination of the level of autoantibodies 
in the blood serum against brain tissue proteins has     
been developed, with the help of which changes in 
immunoreactivity in the blood serum characteristic of 
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various neuropsychiatric diseases are shown, and it is 
recommended to use it in determining the degree of      
the disease and in the comprehensive diagnosis of diseases   
of the central nervous system possible Changes in serum 
immunoreactivity to proteins of nervous tissue are 
characteristic of many patients with various diseases of the 
nervous system, and occur not only with an increase in 
immunoreactivity, but also with its decrease from the norm. 

2. Purpose of the Research 
The purpose of this study is to diagnose 

neurodegeneration by determining neurotropic autoantibody 
parameters in patients suffering from chronic alcoholism. 

3. Materials and Methods 
To achieve the goal of the study, blood serum was 

collected from 30 middle-aged alcoholics (42±2.7). NF-200 
(specific protein of axons), GFAP (specific glial fibrillary 
acidic protein of the brain, which forms the intermediate 
filaments of the astrocyte cytoskeleton system), MBP (the 
main protein of the myelin sheaths of axons) in the     
blood serum using the "ELI-N-Test" kit (Russia)), S100b 
(highly specific Ca2+-binding protein for the nervous system 
located mainly in the cytoplasm of astrocytes), VGCC 
(potential-dependent calcium channels) proteins and 
neurotransmitter receptors: glutamate receptor (Glu-R), 
dopamine receptor (DA-R), GAMK - The amount of 
neurotropic autoantibodies belonging to class G against 
receptor (GABA-R), opiate receptors (m-OR), serotonin 
receptor (Ser-R), acetylcholine receptor (Chol-R) and 
β-endorphin (β-end) was determined [10,11]. Pre-antigen 
components are incubated in the cells of the sorbed tablet to 
establish a balance between free and bound antibodies 
against the corresponding antigens, diluted with the control 
and the analyzed blood serum. When the contents of the cell 
are lost, the conjugate solution containing the relevant 
autoantibodies with peroxidase is dripped, and the conjugate 
molecules are sorbed proportionally to the amount of bound 
autoantibodies. An enzymatic reaction of peroxidase is 
carried out with hydrogen peroxide in the presence of a 
chromogen (tetramethylbenzidine) to determine the activity 
of peroxidase when the unbound conjugate is lost. The  
color intensity of the chromogen is proportional to the 
concentration of antibodies in the studied sample. After the 
peroxidase reaction is stopped with a stop-reagent, the 
optical density is determined and the immunoreactivity for 
the analyzed blood serum is calculated according to the 
formula. 

In this case, the amount of autoantibodies against 
neurospecific proteins and receptors of neurotransmitters 
(immunoreactivity) is normally in the range of -20%...+10%, 
and an increase or decrease from these indicators is 
considered anomalous. 

4. Results and Discussion 
We studied the amount of autoantibodies against 

neurospecific proteins and neurotransmitter receptors in the 
blood serum of 30 middle-aged male and female alcoholic 
patients. Table shows that the amount of autoantibodies 
against NSO in alcoholic patients has changed compared to 
normal values. However, since the range of changes in the 
number of indicators is large, we tried to express the analysis 
in percentages, since most of the literature also gives 
percentages according to the deviation of indicators [10]. 
The highest deviation of autoantibodies was determined 
against NF-200 protein. In particular, it was found that 50% 
of patients were above the norm, 10% of the patients were 
below the norm, and the remaining 40% of the patients were 
within the norm. The amount of autoantibodies against MBP, 
S-100, GFAP and VGCC proteins is 40%, respectively, 
compared to normal values in blood serum; 36.7%; 30%;   
It was higher in 30% of patients. Autoantibodies against 
MBP, S-100 were found to be partially decreased in 10% and 
16.7% of patients, while autoantibodies to GFAP and VGCC 
proteins were not abnormally decreased. 

We also found significant changes in the amount of 
autoantibodies against various neurotransmitter receptors in 
the blood serum of alcohol-dependent patients. 

In particular, the highest values were determined in 
relation to Khol-R, DA-R and Glu-R receptors, and the 
amount of autoantibodies was 46.7%, respectively; 43.3%; It 
was found that 40% of patients have an increase in blood 
serum. The reduction of autoantibodies was found in 23.3% 
and 20% of patients compared to m-OR and Xol-R. There 
were no cases of decreased autoantibodies against DA-R. 

Mechanisms of brain injury during ethanol intake include 
the processes of changes in autoantibody indicators against 
neurospecific proteins. 

Table 1.  Deviation indicators of neurotropic autoantibodies in alcoholic 
patients (n=30) 

№ Indicators Conditions above 
the norm (%) 

Subnormal 
conditions (%) 

1 NF-200 50 10 

2 GFAP 30 0 

3 S-100 36,7 16,7 

4 МВР 40 10 

5 VGCC 30 0 

6 Glu-R 40 10 

7 GAMK-R 30 10 

8 DA-Р 43,3 0 

9 Ser-R 30 6,7 

10 m-OR 36,7 23,3 

11 β-end 26,7 6,7 

12 Chol-R 46,7 20 

Note: * - the amount of autoantibodies (immunoreactivity) is normally          
in the range of -20%...+10%. 

In particular, extracellular amounts of S100b protein at 
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micromolar concentrations lead to microglial stimulation.  
As a result, the synthesis of NO synthase by astrocytes and 
glial cells increases. An increase in the amount of NO leads 
to the acceleration of lipid peroxide oxidation processes,   
an increase in the amount of free radicals, and damage to  
the brain cell membrane. Due to impaired permeability    
of  the damaged membrane, it causes macromolecules to 
escape from the cell and causes an increase in the amount  
of neurospecific proteins outside the cell [5]. In the literature, 
there is also evidence of an increase in the extracellular 
amount of neurospecific proteins and a change in 
immunoreactivity against them in alcohol poisoning [5,12]. 

There are assumptions that the effect of ethanol on the 
activity of the neurotransmitter system is carried out through 
NMDA receptors of glutamate. NMDA receptors are located 
on the outer surface of the epithelium of microcapillaries 
forming the blood-brain barrier. Under the influence of 
ethanol, excess release of glutamate and its "excitotoxicity" 
effect increase. Excitotoxicity also has a neurotoxic effect on 
the activation of glutamate receptors, excessive influx of 
Ca2+ ions through NMDA, AMPA, and VGCC, which in  
turn leads to activation of proteases, phospholipases, 
nucleases, mitochondrial dysfunction, oxidative stress, and 
cell death. Excessive release of glutamate disrupts the 
function of NMDA receptors, causing them to split into 
peptide fragments and initiate apoptosis. Through the 
blood-brain barrier, destructive molecules begin to pass from 
the brain into the blood and lead to the activation of the 
immune system, which produces autoantibodies against 
brain antigens [13]. 

Scientists believe that chronic alcohol consumption leads 
to phosphorylation of membrane receptors, especially 
GAMK and NMDA receptors. This reduces the sensitivity  
to ethanol and can lead to dependence. GAMK receptors 
undergo internalization during chronic alcohol intake    
and their number decreases in the membrane. Alcohol 
dependence develops gradually over a long period of time in 
3 stages. In its second stage, an autoimmune process 
develops against NSO and neurotransmitter receptors, and 
the titer of autoantibodies against these proteins gradually 
increases [13]. 

On the basis of CNS neurodegenerative lesions, it has 
been determined that autoimmune reactions occur due to an 
increase in the body's immunoreactivity against specific 
antigens of nerve tissue [14,15,16]. It was also mentioned 
that one of the informative indicators determining the level 
of nerve tissue destruction is the specific receptors of     
the brain cells involved in the processes of autoimmune 
mechanisms of the patient's body [11]. Changes in the titer 
of autoantibodies have been found in schizophrenia, 
parkinsonism, epilepsy and other chronic diseases of the 
nervous system [15,16]. It should be noted that changes in 
the immune status in cases of alcohol dependence, as in 
other diseases accompanied by the destruction of nerve 
tissue, have been found in studies [5,17]. This has also been 
proven in our experiments. 

In our opinion, the formation of neurotropic 
autoantibodies in alcohol intoxication indicates the 
involvement of the immune system and the dysregulation of 
neuroimmune interactions in the mechanism of addictive 
disorders. In addition, due to the effect of ethanol on the 
membrane of neurocytes, the emergence of autoantibodies  
is caused by the acceleration of the processes of free   
radical formation, an increase in the permeability of the 
hemato-encephalic barrier, and the release of neurotropic 
antigens into the blood. 

Thus, in alcohol intoxication, as a result of the toxic  
effect of ethanol, acetaldehyde and its products, nerve  
tissue destruction is observed, with damage and death of   
neurons, astrocytes, oligodendrocytes, and microglial   
cells. As a result, the release of neurospecific proteins, 
neurotransmitters and their receptor subunits into the blood 
increases, the tolerance of the immune system against brain 
antigens decreases and the development of autoimmune 
reactions is observed. This is evidenced by the increase in the 
amount of autoantibodies belonging to the IgM and IgG class 
in relation to neurotransmitter receptors and neurospecific 
proteins in blood serum. Autoantibodies can cross the 
damaged blood-brain barrier into the brain and further 
damage brain cells. The release of homocysteine from 
damaged brain cells increases and hyperhomocysteinemia 
develops, which leads to increased thrombus formation, 
damage to the brain vessel wall, and endothelial dysfunction. 
In addition, as a result of the interaction of homocysteine and 
NMDA-receptors, there is a "calcium increase" in neurons 
and an increase in Ca2+-dependent processes. This leads to 
significant changes in cell metabolism and genetic apparatus, 
uncontrollable exposure of free radicals, and cell death.  
The last case occurs with the release of specific proteins of 
the nervous tissue, and a continuous cycle is formed that 
reinforce each other. 

Also, due to the effect of ethanol on the neurocyte 
membrane, the emergence of neurotropic autoantibodies is 
caused by the acceleration of the processes of free radical 
formation, an increase in the permeability of the 
hemato-encephalic barrier, and the release of neurotropic 
antigens into the blood. 

In conclusion, it should be said that changes in the 
amount of autoantibodies against neurospecific proteins and 
neurotransmitter receptors can be used as a predictor of brain 
damage in chronic alcoholic patients. 
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