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Abstract

In article an attempt of systematization of the neurophysiological changes observed at an alcoholic dementia in comparison with dementias of other genesis by means of a new technique - dispersion of amplitude-frequency characteristics of an alpha rhythm - for the purpose of identification of the common regularities of development of psychopathology, creation of naturally-scientific systematization of mental diseases on a basis the dimensional of neurophysiological methods is made.
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Abbreviations:    AD: Alcohol dimension (F10.73 ICD-10); DD: Dementia in Other Specified Diseases Classified Elsewhere (F02.8x ICD-10); VD: Vascular dementia (F01.x ICD-10); DAFCAR: Dispersion of Amplitude - Frequency Characteristics of the Alpha Rhythm EEG; NGNB: Neuron - Glial Network of the Brain; HVT: Hyperventilation Test; CDal: Coefficient of Dispersion of Alpha - Rhythm EEG-1(the quotient of the modal values of power of alpha rhythm to his total power in the range of 7-13 Hz); CDa2: Coefficient of Dispersion of the alpha - Rhythm EEG-2(the quotient of the power of the alpha rhythm in the range of "a modal value ±0.5 Hz” to his total power in the range of 7-13 Hz); O Mo f: Value of the Modal Frequencies in Occipital Electrodes; F Mo f: Value of the Modal Frequencies in Frontal Electrodes; O Mo f - F Mo f : Value of the Difference of Modal Frequencies Between the Occipital and Frontal Electrodes; IIDA: Integral Index of Dispersion of the Alpha rhythm EEG (Value of the Kurtosis of the Normal Distribution CDal in the Occipital Electrodes); ADA: Asymmetry Distribution of the Alpha rhythm EEG (Value of the Asymmetry Distribution CDal in the Occipital Electrodes); IIH: Value of the Index Hypofrontality (Kurtosis of the Normal Distribution CDal in the Frontal Electrodes); AH: Value of the Asymmetry of CDal in the Frontal Electrodes; CV%: The Coefficient of Variation; CI: Confidence Interval; CU: conditional Unit






Introduction

According to data of epidemiological researches, the incidence in population of an alcoholism among the full age population is up to 10%. It has a special medico-social significance in connection with steady body height of these indexes with distribution on a teenage age. It is difficult to estimate social consequences of development of the neuropsychological violations arising at the same time. Will not be larger exaggeration to assume that decrease in level of violent crime in lack of an alcoholism would make not less than 70%. One of the leading symptoms of alcoholic damage of a brain is the progressing violation of intellectual functions against the background of the expressed deviant behavior [1,2]. According to various authors these violations come to light in 50-70% of cases and in 10% of cases they have the expressed character reaching degree of a dementia [3-5]. At the same time it is considered that a dementia, the bound to alcoholism, makes up to 10% of all cases of a dementia, especially at persons of a young age.

Research objective

Searching of regularities in changes of the verified neurophysiological markers at an alcoholic dementia and dementias of other genesis on the basis of measurement of level of entropy of NGNB by means of the DAFCAR indexes.

Materials and Methods

The reference technique of realization of an EEG with an arrangement of electrodes on the international system "10-20%” and ipsilateral ear electrodes was carried out. Test from a hyperventilation was carried out by a reference technique with dispersion assessment of changes of an alpha rhythm by S.V. Rosman's method 2017. The DAFCAR parameters were calculated by S.V. Rosman's method 2013 by means of the Microsoft Excel and Statistica 10.0 programs [6]. For researches young people, middle age and elderly patients for minimization of influence of age changes of involution character are selected. All patients the research was carried out during performing therapy by psychotropic and sedative drugs. For comparison patients with dementias of various mentally healthy) are taken. Distribution of patients on groups genesis and control group (the patients recognized as experts is presented in Table 1.



 
 Table 1:    Distribution of patients in a comparative experiment of research DAFCAR among some types of psychopathology.

[image: ]




Results
 
Discussion of Results

First of all, it should be noted some features of the studied pathological processes:

a)	It is impossible to claim with the complete accuracy and reliability that among patients of one group there are no patients of other group - it is possible to divide them only with a particular share of convention.

b)	The DAFCAR some indexes at it is long the proceeding processes have rather wide spacing of mean values in selection depending on weight of course of process. At the same time it does not reduce the diagnostic value of their calculation in dynamics at each specific patient. At the same time the studied statistics reveal regularities and correlate among themselves and clinic of diseases.

As in all previous articles of a cycle [7-14], assessment of dispersion changes begins with studying of cartograms (Figures 1-6). The common feature of all cartograms is the considerable common shift of moral values - up to 8.5 Hz less. At AD there is a shift of schedules to the left in frontal assignments (Fp1, Fp2, F3, F4, F7, F8) rather occipital (O1, O2). As it was specified in articles about schizophrenia, this sign is a hypofrontality marker, and, the more the size of this shift, the disease proceeds more sharply. At values of this difference more than 1 HZ at patient's hallucinations and nonsense are observed. At AD this difference less than 0.75 Hz, i.e. is less, than at schizophrenia. 
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 Figure 1:    Average dispersion cartogram of an alpha rhythm at the alcoholic dementia (AD), men. Hereinafter at the left - the left-hand hemisphere, on the right - the right hemisphere; on a horizontal axis - the frequency of an alpha rhythm, Hz, on a vertical axis - assignments of an EEG.
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 Figure 2:    Average Dispersion Cartogram of Alpha Rhythm at AD, women.
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 Figure 3:   Average Dispersion Cartogram of Alpha Rhythm at a dementia at other diseases (DD), men.




 
 Table 2:     Comparative statistical data on indexes of DAFCAR at the examined contingent, Left hemisphere.
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 Table 3:     Comparative statistical data on indexes of DAFCAR at the examined contingent. Right hemisphere.
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 Table 4:   Statistical reliability of differences between mean values of indexes of dispersion of DAFCAR in groups of patients with a dementia on Student-test (t-value).
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 Figure 4:   Average Dispersion Cartogram of Alpha Rhythm at DD, women. 
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 Figure 5:   Average Dispersion Cartogram of Alpha Rhythm at the vascular dementia (VD), men. 
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 Figure 6:     Average Dispersion Cartogram of Alpha Rhythm at VD, women.
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 Figure 7:  The comparative analysis of the DAFCAR indexes at different types of psychopathology with the help of histograms. 
  


Also violation of stratification of the schedule in the form of expansion of zones with low Kdal values is observed that shows on increase in dispersion of this parameter around modal value, violation of a normality of distribution and increase of dispersion of an alpha rhythm. There is much an expressed interhemispheric asymmetry of cartograms that indicates the considerable share in a pathogenesis of diseases of exogenous factors - toxic, vascular and traumatic. Some increase in CDal value of Tables 2 & 3 in comparison with specified Figure 7 is bound to the fact that patients in these groups expressly were selected for leveling of their distinctions including on an age. Nevertheless obviously common decrease in values of indexes, in particular modal values of an alpha rhythm in each assignment.

Values of the DAFCAR indexes in the course of the research in comparison with other types of psychopathology which, according to us, are a consequence of an entropy of NGNB are presented in Tables 2 & 3. Of course, it is possible to estimate also digital values, but the graphic way is represented to us more visual. In the Figure 5 the same statistical data, but in the form of histograms are submitted. On them it is rather visually visible that the DAFCAR indexes gradually decrease in the sequence: AD - DD - VD.

O Mo f

Modal frequency of an alpha rhythm. The expressed delay of an alpha rhythm among AD - DD - VD is observed. Though their distinctions are insignificant, but statistically are significant (Table 4). Gender distinctions are insignificant. It is difficult to overestimate value of this index. Frequency of an alpha rhythm is very closely bound to cognitive processes, characterizing ability of a brain to assimilation of afferent information and its differentiations. In an ontogenesis normal the delayed alpha rhythm meets twice - at the beginning of process of neurophysiological maturing in the early childhood and during involution changes in an old age.

In both cases these processes have to be gradual, the uniform on both hemispheres and in various departments of a brain. And always they are followed by this or that degree of a cognitive failure and reflect natural dynamics of entropy of NGNB. In pathology the entropy of a brain accelerates and acceleration it can be no uniform, both interhemispheric, and interregional. Most brightly it is shown at schizophrenia at which there is the considerable delay of an alpha rhythm in frontal lobes in comparison with occipital. Though for a dementia the common delay of an alpha rhythm is the leader, but in case of AD moderately expressed hypofrontality phenomena having schizotypal character are observed what are probably connected also by features of clinic of AD.

OMof-F Mo f

A difference between modal frequencies in occipital and frontal leads. Value it is much more at a BP that demonstrates existence of a hypofrontality. At value DD and VD almost normal, considering that the value of a fiducial interval 0.010.06 has purely computing character - in reality the device can give values 0 - 0.25 Hz, i.e. it is necessary to consider that values up to 0,25 Hz are normal.

Alpha-1/Alpha

A sluggish component of an alpha rhythm - it is sharply expressed, and it is one of distinctiveness of a dementia.

IZ

The index of zonality an indicator which unfairly is a little considered when studying an EEG probably owing to lack of its verification. In this research it was calculated by our characteristic unique technique. It sharply decreases in comparison with norm and is especially expressed at SD that is sign of sharp smoothing of zonal distinctions of an alpha rhythm. The negative IZ values - almost constant sign of a dementia.

CDαl and Cdα2

The main indexes of dispersion change synchronously owing to the fact that one index are a derivate from another. Its values are considerably reduced in comparison with norm.

IIDA

The index reflecting an excess of a normal distribution of CDal, its flattening in graphics at decrease in an indicator. On a cartogram it is shown in the form of violation of stratification of the schedule, expansion of separate zones of representation of various frequencies of an alpha rhythm up to the total disappearance of these zones. Among psychopathology - natural decrease of this index; at men of value is slightly higher, than at women.

ADA

Asymmetries of a normal distribution. Decreases among "Axis of dementia" that indicates increase in a zone of representation of a low - wave part of a range of an alpha rhythm; gender distinctions are insignificant.

IIH, AH

The indexes similar to IIDA and ADA, but in frontal assignments; key indicators of expressiveness of the functional hypofrontality. Undergo the same changes that IIDA and ADA, but values are lower than them, than in occipital leads. It is worth to remember that the phenomenon of a hypofrontality can be expressed in the following forms:

a)	Monomodal shift of O Mo f in frontal assignments (increase in O Mo f value - F Mo f); at this IIH, AH can be almost normal - often happens at a schizophrenia debut

b)	Simple dispersion changes in frontal assignments when indicators of IIH, AH decrease, and O Mo f- F Mo f value almost does not change - is often observed at a neurophysiological dismaturity and "slow" or treated schizophrenia. In this research we observe this phenomenon at DD and VD.

c)	The mixed form - the expressed decrease of IIH, AH values at (O Mo f - F Mo f) > 0.5. Almost always points to changes in NGNB, the characteristic of diseases of a schizoid circle. In this research we observe this phenomenon at AD.

In Table 4 the statistical reliability of distinctions of mean values of indexes on a Student's test at various forms of psychopathology is presented. It is thought that there is no sense to compare a dementia to norm - values of indexes at the same time sharply differ. However differences between a BP and DD or BP and SD are very interesting. Data of this table confirm statistical reliability of changes which we found according to histograms in Figure 5. Changes which we observed when carrying out HVT (Figure 6) are not less interesting. The substantial increase of a share of endogenic reactions at all types of a dementia in comparison with norm is observed, at the same time the share of endogenic reactions at a AD is more, than at DD and VD, reaching level, the characteristic of schizophrenia [14].

Thus, summing up our observations, one may say, that at a dementia of any genesis the following changes of DAFCAR are observed:

a)	The considerable common delay of an alpha rhythm in all departments less than 8.5 Hz

b)	The considerable smoothing of zonal distinctions -	decrease in a gradient "a nape - a forehead" up to the phenomenon of inversion of an alpha rhythm

c)	The considerable increase of the common dispersion of an alpha rhythm, however in rare instances this sign is not expressed, especially at genetic forms of a dementia or purely involutional changes

d)	At an alcoholic dementia increase of a difference between modal values in occipital and frontal leads on "schizoid” type is often observed that can lead to a peculiar clinic of "paranoid changes on an organic hum noise” most often in the form of nonsense of jealousy, morbid depression and actions of violent character (Figure 7).

e)	A high level of endogenic reactions at HVT at patients with a AD that allows to assume genetic predisposition them to the heavy course of alcoholism - to development of a dementia and tremens [8].

f)	Results of researches of alcoholics with use of PET confirm the diffuse hypoperfusion which is especially expressed in frontal lobes [15-17]. These observations are very closely bound to our assumption that the main thing in a pathogenesis of alcoholic defeats is violation of rheological behavior of blood as a result of a denaturation of proteins under the influence of alcohol therefore perfusion of a brain decreases. Finally, as a result of a chronic hypoperfusion of a brain at alcoholism, it leads to degenerative processes in NGNB.

The revealed violations demonstrate disorganization of NGNB that can be caused by violation of functioning of a dorsal -	lateral prefrontal associative circle which begins in convex department of frontal bark of a before pre-motive area, but also receives an afferentation from other associative zones of a cerebral cortex [15]. These departments are projected on a dorsal-lateral part of a head of a core having a tail which is bound to dorsal-medial departments of an external segment of a pale sphere and rostral department of a reticular part of black substance. From the last the impulsation goes to ventral forward and medal-dorsal cores of a thalamus and comes back to dorsal-lateral prefrontal cortex [18]. 
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 Figure 8:  Distribution of results of HVT on reaction types at different types of psychopathology. A - men, B - women  



All this most difficult complex of neurophysiological violations also makes a basis of the functional hypofrontality about which we repeatedly spoke in all previous articles of a cycle. It is also worth adding that according to F. Crews [19] there is a genetic predisposition to emergence of similar cognitive frustration. In return we want to add that the similar predisposition, most likely, is caused by some features of the biopower organization of activity of the neurons contributing to their low tolerance to deficiency of nutrients in the conditions of the increased functionality, for example, at a stress. These observations are confirmed by data of HVT (Figure 8).

It is apparent that the alcoholic dementia develops by the same rules, as all other types of a dementia - their basis is the total depression of function of NGNB which is shown sharp delay of an alpha rhythm in all departments of NGNB. However, at there is one feature - the expressed hypofrontality which is characteristic of all processes of a schizoid circle. And here appropriate to remember one psychological feature of topers - bent to a paranoid and deviant behavior, the bound to violent acts. It well is explained by a hypofrontality which interferes with formation at the person of social and acceptable behavior models [7]. 
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 Figure 9:   “Axis of Dementia” of the matching indexes, DAFCAR and distribution of some of the major forms of mental illness. 
 


All this rather well explains some features of mentality of a toper. Most of all what, despite rather wide spread occurance of alcohol and, often, a large alcoholization, an alcoholism is not total confuses and the alcoholic dementia is not the fatal fate of all drinking population that cannot be told, for example, about drug addiction (Figure 9). Similar drug trafficking would become absolutely pernicious for mankind. Most likely, we deal with some genetic predisposition of separate individuals to a hypersensibility to pathophysiological influence of alcohol. And, this feature pathogenetically is intimately bound to diseases of a schizoid circle and deviant behavior (violent crime, tendency to a professional burning out, pedophilia etc) [7,8,10,13].

The functional hypofrontality resulting from disorganization of activity of NGNB in frontal lobes therefore at assimilation of afferent information (process of internalization of information) there is a pathological polysemantic is the cornerstone of all these processes. In other words, the hypo function of frontal lobes leads to formation of inaccurate ideas of properties of the real surrounding in us therefore behavior patterns, unacceptable for society, are developed. In practice we have the patient who, at best, shows shallow strangenesses of behavior, and in the inferior - attacks on people around, suffers jealousy and morbid depression or falls into a delirium [20].

All these manifestations are rather just diagnosed by means of the DAFCAR method. Of course, this method is not comprehensive and exhaustive. Its main shortcoming is that it reflects "in the plane" properties of volume fractal process which happens in NGNB [6]. It is possible to eliminate this defect only introduction of noninvasive placement of microelectrodes in a brain. But this business not of it of the far future. Other shortcoming is that, studying oscillating motion, the DAFCAR method covers only its amplitude - frequenciest properties, passing phase. Undoubtedly, association DAFCAR with a coherence will yield still larger fruits, but it is destiny of more extensive researches (Figure 9).

Nevertheless, is more narrow at this stage of the development, the DAFCAR method allows to study at early stages mental diseases in dynamics of their development and treatment. Its application in screening researches, for example, by means of the DNPD device [7], will allow revealing at early stages patients for a further dispensary observation and restriction of penetration of mentally sick people into «protect» zones of society. This research will allow to turn, at last, psychiatry from speculative science in original, based on the dimensional the principles of evidential medicine. Perhaps, it is also a basis of its new paradigm. Summarizing everything, told in articles of a cycle [7-14] and in this article, it is possible to offer the following definition of a mental disease:

Mental disease

Inability of the patient to creation of social and acceptable models of the behavior and cognitive activity owing to formation of the pathological polysemantic, caused by violation of process of internalization of afferent information, which cornerstone the accelerated entropy of neuron - glial network of brain. Marker of this entropy is DAFCAR by means of which it is possible to measure degree of its expressiveness and topical parameters of distribution.

Conclusion

Feature of an alcoholic dementia is the accelerated entropy of NGNB with preferred damage of frontal lobes. There is a high probability of predisposition to development of a hypofrontality which is implemented by turning on of pathophysiological mechanisms of toxic influence of alcohol among which the leader is the expressed brain hypoperfusion, first of all in frontal lobes. Neuropsychological features of the person and cognitive violations at an alcoholic dementia rather fully are explained by the accelerated entropy of NGNB by means of the DAFCAR method which reveals the expressed delay of an alpha rhythm and increase of its dispersion, especially in frontal lobes. The DAFCAR method allows revealing at early stages predisposition investigated to alcoholism and other mental deviations. The DAFCAR method opens padding opportunities in search of a new paradigm of psychiatry on a dimensional basis.
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“Dement axis" of the increase of psychopathological symptoms.
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