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QUANTITATIVE FEATURES OF FRONTAL CORTICAL NEURONES IN THE DYNAMICS OF 

ALCOHOLIC ENCEPHALOPATHY  

 

Shulyatnikova T.V., Suleimanova S.V.  

Zaporizhzhia State Medical University  

 

Despite the high level of morbidity with alcoholism and alcoholic encephalopathy, as well as a broad range 

of studies on this problem, patho- and morphogenesis of brain damage in the conditions of chronic alcohol 

intoxication are depicted far enough completely and require further research.  

Purpose of the work is to determine the quantitative characteristics of neurons in the frontal lobe of deceased 

patients with alcoholism at different stages of the disease to precise special links of the morphogenesis of alcoholic 

encephalopathy.  

Material and methods. It has been studied 60 sectional cases, represented by two groups: 30 cases – the group 

of the dead with alcoholism І-ІІІ stages (10 cases for І, ІІ and ІІІ subgroups) and 30 cases – for control group. It was 

studied histopathologically and using morphometry the precentral gyrus cortex of the brain left hemisphere in all 

cases. Pieces of the brain tissue were fixed in 10% buffered neutral formalin; paraffin sections were stained with 

hematoxylin-eosin. Morphometric study was run on the material of 30 cases of the group with alcoholism in all 

stages. Each specimen was studied in 10 standard fields of the Axioscope microscope ("Carl Zeiss", Germany), x20 

lens, images were obtained using a DXC-151A video camera ("SONY" – Japan). The counting of quantitative 

indicators of neurons was carried out in the Videotest-2 computer digital analysis system. Statistical analysis  

was performed using the licensed program STATISTICA® for Windows 6.0 (StatSoft Inc.,  

No. AXXR712D833214FAN5).  

Results. At the first stage of the alcoholism, the number of dark neurons was 4 times more than in control 

group (14.1 ± 0.9% and 3.5 ± 0.1%; P <0.001); ischemic-shrunken neurons – 4.5 times more (5.4 ± 0.3% and  

1.2 ± 0.05%; P <0.01); «cell shadows» – 4.5 times more (3.4 ± 0.3% and 0.7 ± 0.04%; P <0.01). Against the 

background of alcoholic excesses, the number of «shadow cells» increased 3.5 times as compared with the tissue of 

the dead without alcohol excesses in the history of the disease (11.9 ± 0.8%) and 16 times as compared with the 

control (P <0.01; P <0.001). At the II and III stages of alcoholism, when alcoholic encephalopathy is clinically clearly 

diagnosed, the number of “shadow cells” in cases without alcoholic excesses was almost 6 times more than in the І 

subgroup and 29 times more than in control (20.3 ± 0.5%; 3.4 ± 0.3% and 0.7 ± 0.04%; P <0.05 and  

P <0.01). The number of dark neurons was 1.4 times more than in the first subgroup and 5.5 times more than in 

control (19.5 ± 0.3%; 14.1 ± 0.9% and 3.5 ± 0 , 1%; P <0.05 and P <0.01). The number of ischemic-shrunken neurons 

compared with the І subgroup increased 1.4 times and 6.5 times compared with control (7.8 ± 0.8%;  

5.4 ± 0.3% and 1.2 ± 0.05%; P <0.05 and P <0.01). Against the background of alcoholic excesses at the second and 

third stages of alcoholism, the number of “shadow cells” is almost 1.3 times more than in the first subgroup under 

the same conditions (15.3 ± 0.6% and 11.9 ± 0.8%); P <0.001) and 21.9 times more than in control (0.7 ± 0.04%;  

P <0.001) .  

Conclusions. Starting from the first stage of the alcoholism typical changes of the neuronal cell pool in the 

frontal cortex are widespread reversible and irreversible changes in the form of the so-called “dark” forms (ischemic, 

ischemic-shrunken and ischemic-homogenized neurons), the number and severity of which increase straight 

according to stages of the disease, as well as “shadow cells”, which appear in large quantities against the background 

of a previously observed alcoholic excesses in the history of the disease. 
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