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ASSESSMENT OF THE LEVEL OF ADAPTIVE CAPACITY OF NEWBORNS WITH PERINATAL
HYPOXIC CNS LESIONS BY DETERMINING THE LEVEL OF NEUROSPECIFIC ENOLASE IN
BLOOD SERUM AND HEART RATE VARIABILITY.

Annomauyus.

B cmamve npusedenvi pesyromamul OuHAMUYECKO20 U3YUeHUSA YPOBHS HEUPOCheyupuueckol SHOAA3bL 8 Cbl-
60pOMKeE KPOBU HOBOPOICOCHHBIX demell ¢ SUNOKCULeCKUM nepunamanvivim nopascenuem L{HC u ymanognenus
KOPELIAYUOHOU CBA3U C UBMEHeHUeM sapuabenvHocmu cepoeunozo pumma. Ilonyuenst oannvie 05l OYeHKU cme-
NeHU NOPANCEHUsL 2EMAMOIHYEPATUYECKo20 bapbepa u msjicecmu HapyuleHuss Mexanumos aoanmayuu y oemetl

pOOdeeHHblx np€9iC0€6p€M€HHO HA pA3HblX CPOKAX cecmayuu.

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.

Knroueswvie cnosa: HOBOpODlC()eHHble, Heﬁpocneuud)uuecmﬂ JHoJasa, He()OHOM/IeHHOCWlb, gapua6eﬂbHocmb

cepoeuno2o pumma, adanmayus.

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 Ne5: 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
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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 P
The level of NCE (ng/ml) in full-term infants 24,3 [5,0;15,0] 5,0 [20,1;26,6] p<0,05
NSE level (ng/ml) in premature infants 38,1 [26,6;38,1] 4,4 [3,4;5,0] p<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 (p<0,05).

O expressed sympathicotonia

O normal vegetative tone

B moderate sympathicotonia

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 (SDNNi, TR and Sl) 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 Sl 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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OCOBEHHOCTHU CTPYKTYPbI IJUCKA BUCOYHO-HUKXHEYEJIOCTHOI'O CYCTABA IIPU
EKCIHEPUMEHTAJIbHOM T'MITIEPTJINKEMUHA

Hnatiuk M.S.,
Rubas L.V.
I. Ya. Horbachevsky Ternopil National Medical University

PECULIARITIES OF STRUCTURE OF DISK OF TEMPOROMANDIBULAR JOINT IN
EXPERIMENTAL HYPERGLYCEMIA

AHnnomauus.

Llens: ycmanosums cmpyxmypHsie ocobennocmu oucka BHYC npu sxcnepumenmanbHoll cunepeiukemuu.

Mamepuanst u memoovt. Ixcnepumenm svinonnern Ha 90 6envix kpvicax-camyax. Kueommuvie OvLIU pazde-
Jienvl Ha 6 pasuwix epynn (no 15 ocobeti 6 kasicootr). I unepeauxemus 6vina evizgana y kpvic 1, 2 u 3 epynn unvex-
yueu cmpenmo3zomoyuna om «Sigmay. Habnrooenue 3a smumu epynnamu oaunoce 30, 60 u 90 oneti coomeem-
cmgenro. I pynnot 4, 5 u 6 6vlau UCNONB308AHbI 8 KAYecmEe KOHMPOJisL 8 COOMEemcmayruutl nepuod. Yoo sicu-
BOMHBIX OCYUIECMEIAAU NOO HAPKO30M MUONEHMANA HAMPUs nymem KpPOBONYCKAHUSA, NOCTe 4e2o 3adbupanu
buonozuueckuil mamepuan. lucmonozuueckue cpesvl 0MOSUIU NO OOWENPUHAMOMY Memody, PaZMeujanu Ha
NPeOMemHbIX CMEKNAX, OKPAWUBANY 2eMAMOKCUIUH-303UHOM U UCCTeO08AIU C NOMOWBIO MUKPOCKONO8 NPU pa3-
JIUYHBIX YEeTUYeHUSIX.

Pesynomamul. I'ucmonocuueckux usmenenuu ¢ cmpykmype ouck BHYC y KOHMPOAbHbIX HCUBOMHBIX HE 00-
Hapyxcunu. OOHaKo ommeyanacs e2o pemooenruposanue y Kpoic ¢ cunepenuxemueil. Omex KO1IA2eHOBIX 80JIOKOH,
OUHUYHBIE SUCMUOYUMDBL, a MAKHCE YMOTUWEHUEe aPMePUATbHbIX U PACUUPEHUe 8EHO3HbIX CIMEHOK MUKDOYUDKY-
JIAIMOPHO20 PYCla HADI0OANUCL NOCIe NepP8o20 MecAyd dKCnepumMeHma. YmoaweHnue 8010KOH, npeobradanue
@ubpobracmos, Makpohazoe u myyHvIX KIeMOK, CYHCeHue Npoceema apmepuii u apmepuon u NOIHOKposue 8
BEHAX HAOTIOANUCH Yepe3 084 MeCAYA NOCie MOOETUPOBAHUsL 2unepeiuKeMull. SHauumenbHoe YmoaueHue Kouud-
2EHOBBIX BOJIOKOH U Pe3KOoe YeeludeHUe KIeMOYH020 UHDUIbMPAMA 8U3VATUZUPOSATUCH NOCTIe MPEX MECAYEE IKC-
nepumenma. B 6eHO3HbIX coCyOax ommeuanucs NOIHOKposue, pacuuperue u ouanedesnvie Kposousnusnus. IIpo-
ceem apmepuii U apmepuosl 3HAYUMENbHO CY3UICS, UX CIMEHKU YIMOIUeHbL.

Bui6oovl. Pemooenuposanus cmpykmyput oucka BHUC npu sxcnepumenmansHoll cunepeiukemMuu npeocmas-
JIeHbl MYKOUOHBIM U (PUOPUHOZHBIM OMEKOM KOIA2EHO8bIX 80JOKOH U USMEHEHUAMU MUKDOYUPKYIAMOPHO20 CO-
Cyoucmozo pycia, Komopule nposAIAIOMcs YmoaujeHuem CmeHoK apmeputi U cyxcenuem ux npoceemad, a maxice
pacuiuperuem u Oelimayuero 8eHO3HbIX COCY008. Imu Moponocuieckue usMeHeHus NPUsoOsIm K SUNOKCUl, OUC-
mpoguu u ampoghuu oucka BHYC, a 3amem u K paziuuHvlmM paccmpoiucmeam 3mo2o Ouapmposd.
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