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Аннотация. 

В статье приведены результаты динамического изучения уровня нейроспецифической энолазы в сы-

воротке крови новорожденных детей с гипоксическим перинатальным поражением ЦНС и утановления 

корелляционой связи с изменением вариабельности сердечного ритма. Получены данные для оценки сте-

пени поражения гематоэнцефалического барьера и тяжести нарушения механизмов адаптации у детей 

рожденных преждевременно на разных сроках гестации.  

Abstract. 

The article presents the results of a dynamic study of the level of neurospecific enolase in the blood serum of 

newborns with hypoxic perinatal CNS damage and the establishment of a correlation relationship with changes 

in heart rate variability. Data were obtained to assess the degree of damage to the blood-brain barrier and the 

severity of disorders in adaptation mechanisms in children born prematurely at different stages of gestation. 

Ключевые слова: новорожденные, нейроспецифическая энолаза, недоношенность, вариабельность 

сердечного ритма, адаптация. 

Keywords: newborns, neurospecific enolase, prematurity, heart rate variability, adaptation. 

It should be noted that despite the significant 

achievements of intensive care of newborns in the care 

of children born prematurely, the mortality rate remains 

quite high [1,2,3]. Because preterm infants have hy-

poxic-ischemic brain damage, indirect bilirubin pene-

trates unhindered across the damaged blood-brain bar-

rier (BBB) and causes bilirubin encephalopathy at 

lower blood concentrations[4]. In this regard, in the last 

10 years, special attention is paid to neurospecific pro-

teins as serum markers of the pathological process and 

brain injuries, in which the appropriate place is given to 

the violation of the resistance of the BBB [5]. 

Neurospecific enolase (NSE) is elevated in the 

cerebrospinal fluid in nervous system trauma, benign 

brain disease and is an unfavorable prognosis for neu-

rological deficits. Increased levels of NSE in the serum 

are a highly specific marker not only of brain damage, 

but also the permeability of BBB in newborns[6]. 

It is known that the neurodegenerative process is 

accompanied by changes in the level of NSEs during 

the first few days of life [7]. 

Currently, the study of heart rate variability 

(HRV) in tandem with NSE will help assess the sever-

ity of hypoxic brain damage and functional disorders, 

and will help not only to optimize management tactics, 

but also to develop preventive therapy for brain damage 

[8,9,10]. 

Objective: To study the degree of damage to the 

blood-brain barrier (BBB) and the severity of perinatal 

hypoxic CNS damage by determining the level of neu-

rospecific enolase (NSE) in the serum of newborns, and 

to correlate with changes in circadian heart rate varia-

bility. 

Materials and methods of research: Under ob-

servation were: 48 newborns of the department Depart-

ment of Neonatal Pathology 1 and 2 of city children's 

hospital №5: 1st group - 25 children born prematurely 

at gestational age 28-33 weeks; Group 2nd - 23 full-

term newborns. In children of group 1st, the structure 

of the disease was dominated by perinatal hypoxic le-

sions of the CNS, accompanied by depression, subep-

indemal and periventricular hemorrhage. All children 

in the observation groups had neonatal jaundice. Blood 

sampling to determine the level of NSE and daily ECG 

monitoring was performed on day 3-4 of life and on day 

20-25. The results were processed using the statistical 

software package - Statistica 10.0 



«Colloquium-journal» #2(89), 2021 / MEDICAL SCIENCES 57 

The results: The level of NSE was significantly 

higher in the group of premature infants compared to 

full-term as the primary determination, and during the 

second. The level of bilirubin in the observation groups 

did not differ significantly. 

Table 1 

The level of NCE in children at primary and re-determination. 

 day 3-4 of life day 20-25 Р 

The level of NCE (ng/ml) in full-term infants 24,3 [5,0;15,0] 5,0 [20,1;26,6] р<0,05 

NSE level (ng/ml) in premature infants 38,1 [26,6;38,1] 4,4 [3,4;5,0] р<0,05 

 

Vegetative status of children in group 1 is charac-

terized by increased sympathetic tone on the back-

ground of decreased parasympathetic modulation, as 

evidenced by low SDNNi and rMSSD (40.3% during 

the day and 31.4% at night, p <0.05) and increased 

stress -index (SI) (by 2.5 times during the day and 2.2 

times at night, p <0.05). There was also an increase in 

vasosympathetic ratio during the day (LF / HF 3.9 ± 0.2 

during the day and 4.1 ± 1.3 at night) and TP was lower 

by 2 times in group 1 compared with group 2, which 

also reflects a decrease in parasympathetic tone (p 

<0,05). 

Children born prematurely in the initial vegetative 

tone in the daytime and at night a moderate sympatiko-

toniya prevails, and in about 20% of children born 

prematurely - expressed sympatikotoniya (р<0,05).  

20%
4%

76%

expressed sympathicotonia moderate sympathicotonia

normal vegetative tone

 
Diagram 1: Initial autonomic tone in children born prematurely. 

 

It is determined that the level of NSE for children 

of 1 group is correlated with indicators of hourly HRV 

analysis (SDNNі, TR and SI) in the beginning of the 

year. More than the NSE indicator, the lower SDNNi 

indicators (R = -0.42, p <0.05) and the TR (R = -0.44, 

p <0.05), and the SI indicator (R = 0.43, p <0.05) at 

night. This indicates a depletion of adaptive reserves in 

children born prematurely, especially in those with a 

higher NSE, which indicates a high BBB permeability 

and brain damage.. 

Conclusions: 

Determination of the NSE level in the blood serum 

is an indicator of damage to the nervous tissue in hy-

poxic damage to the central nervous system in new-

borns [7]. 

The found changes are associated, on the one 

hand, with the immaturity of adaptive mechanisms and 

mechanisms of autonomic regulation in prematurely 

born children, and can be transient. On the other hand, 

preterm labor is the cause of damage to the central par-

asympathetic segment against the background of peri-

natal hypoxic lesions of the central nervous system, as 

evidenced by the release of NSE and signs of increased 

blood-brain barrier permeability. 

Reducing the level of NSE in the blood of new-

borns is a reliable indicator of optimizing the functions 

of the BBB and preventing the development of nuclear 

jaundice. 

A correlation was found between the level of NSE 

and changes in heart rate variability using a combina-

tion of time, frequency analysis and variation heart rate. 

The higher the NSE level, the higher the level of sym-

pathetic tone and the decrease in parasympathetic mod-

ulation. So in some cases, to assess the degree of CNS 

damage, it is sufficient to assess heart rate variability 

without identifying additional markers, in order to re-

duce the number of invasive methods of examination in 

newborns. 
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PECULIARITIES OF STRUCTURE OF DISK OF TEMPOROMANDIBULAR JOINT IN 

EXPERIMENTAL HYPERGLYCEMIA 

 

Аннотация. 

Цель: установить структурные особенности диска ВНЧС при экспериментальной гипергликемии. 

Материалы и методы. Эксперимент выполнен на 90 белых крысах-самцах. Животные были разде-

лены на 6 равных групп (по 15 особей в каждой). Гипергликемия была вызвана у крыс 1, 2 и 3 групп инъек-

цией стрептозотоцина от «Sigma». Наблюдение за этими группами длилось 30, 60 и 90 дней соответ-

ственно. Группы 4, 5 и 6 были использованы в качестве контроля в соответствующий период. Убой жи-

вотных осуществляли под наркозом тиопентала натрия путем кровопускания, после чего забирали 

биологический материал. Гистологические срезы готовили по общепринятому методу, размещали на 

предметных стеклах, окрашивали гематоксилин-эозином и исследовали с помощью микроскопов при раз-

личных увеличениях. 

Результаты. Гистологических изменений в структуре диск ВНЧС у контрольных животных не об-

наружили. Однако отмечалась его ремоделирование у крыс с гипергликемией. Отек коллагеновых волокон, 

единичные гистиоциты, а также утолщение артериальных и расширение венозных стенок микроцирку-

ляторного русла наблюдались после первого месяца эксперимента. Утолщение волокон, преобладание 

фибробластов, макрофагов и тучных клеток, сужение просвета артерий и артериол и полнокровие в 

венах наблюдались через два месяца после моделирования гипергликемии. Значительное утолщение колла-

геновых волокон и резкое увеличение клеточного инфильтрата визуализировались после трех месяцев экс-

перимента. В венозных сосудах отмечались полнокровие, расширение и диапедезные кровоизлияния. Про-

свет артерий и артериол значительно сузился, их стенки утолщены. 

Выводы. Ремоделирования структуры диска ВНЧС при экспериментальной гипергликемии представ-

лены мукоидным и фибринозным отеком коллагеновых волокон и изменениями микроциркуляторного со-

судистого русла, которые проявляются утолщением стенок артерий и сужением их просвета, а также 

расширением и делятациею венозных сосудов. Эти морфологические изменения приводят к гипоксии, дис-

трофии и атрофии диска ВНЧС, а затем и к различным расстройствам этого диартроза. 
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