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NEONATAL DYNAMICS OF NEURON-SPECIFIC ENOLASE IN NEWBORNS WITH
POSTHYPOXIC ENCEPHALOPATHY
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The purpose of the study was to determine the informativeness of neuron specific enolase in prediction of the course of
posthypoxic encephalopathy in newborns. 68 newborns with posthypoxic encephalopathy were included in the study (main
groups): group I — 41 premature children (28-36 weeks of gestation), divided into 2 subgroups: subgroup IA (n=19; 28-31 weeks
of gestation), subgroup IB (n=22; 32-36 weeks of gestation); group II — 27 full-term children (37—40 weeks of gestation). The
control group consisted of 29 children without perinatal asphyxia. Neurosonography and determination of neuron specific enolase
in blood serum were performed in dynamics of neonatal period. According to results, compared to the control group, the
concentration of neuron specific enolase was higher in children with perinatal asphyxia, the highest level was noted in group IB.
The levels of neuron specific enolase in the dynamics of the early neonatal period (days 1-3; 5-7) was twice as high in newborns
of subgroups with structural changes of the brain, compared to subgroup without structural changes on neurosonography. Thus, it
is obvious, that neuron specific enolase can be used in practice to predict the course of posthypoxic encephalopathy.
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II.A. Cagurosa

HEOHATAJIbHA TMHAMIKA HEHPOH-CIIEIIU®TYHOI EHOJIA3H
Y HOBOHAPOIKEHUX 3 ITIOCTT'TITIOKCIYHOIO EHIHE®AJIOIIATIEIO

Meroto mocmimkeHHS OyJ0 BH3HAYUTH iHQOPMATHBHICTH HeifpoHcHenudidHOi €HONa3M y NPOTHO3YBaHHI Iepediry
HOCTTINOKCHYHOI eHnedanonarii y HOBOHapoLkeHHX. Jlo DOCTIIKEHHS BKJIIOYEHO 68 HOBOHAPOIHKEHHUX 3 MOCTTINOKCHYHOIO
ennedanonariero (ocHoBHi rpynu): | rpyma — 41 HemoHomieHa autiHA (28—36 THXKHIB recrailii), MOIICHUX HA 2 MiATPYIH:
ninrpyna IA (n=19; 28-31 twxHiB recrauii), nigrpyna IB (n = 22; 32-36 TwxkHiB recrauii); Il rpyna — 27 nonomenunx aiteit (37—
40 twxHiB recrauii). KonrponsHy rpymy cranoBwin 29 niteit 6e3 nepunatanbHoi acdikcii. Helipoconorpadiro ta BU3HaUYSHHS
HeWpoH-crienudivHol eHOoNa3u B CHPOBATL{ KPOBI MPOBOAWIM B JAWHaMILli HEOHATAJIBHOTrO Mepiofy. 3riJHO 3 OTPUMAaHHMH
pe3yabTaTaMu, MOPIBHAHO 3 KOHTPOJBHOIO TPYIOI, KOHIEHTpalis HeiipoH-crenuidHoi eHomasu Oyna BUIIOK y TiTeH 3
MepUHATAIFHOIO acikciero, HAMBUIINH piBeHb BiA3HaUeHUi y rpy1i IB. PiBHI HelipoH-crieni(iuHOi eHOMa3: B TMHAMIL PaHHBOTO
HeoHaTanbHOrO mnepioxy (1-3 mobGa; 5-7 mo6a) Oynm BIBIUI BHINE y HOBOHAPOMKEHHX IIATPYH 31 CTPYKTYPHHMH 3MiHaMU
TOJIOBHOTO MO3KY TOPIBHSIHO 3 MIATPYIOI0 0e3 CTPYKTYPHUX 3MiH 3a JaHUMH HelpocoHorpadii. OTxe, 04eBUIHO, 0 HEHPOH-
crierivyHa eHoa3a Moke OyTH BUKOPHCTaHa Ha MPAKTHLI JUIs IPOrHO3YBaHH Nepebiry MocTrinoKCHYHoi eHedanonarii.

Kumrouosi ciioBa: nepunaranbHa acikcist, HeifipoH-criermdiuti 6i1kH, HeiipocoHorpadist, HEOHATaIbHI YIIKOIKEHHS MO3KY

Four million infants experience perinatal asphyxia (PA), leading to hypoxic-ischaemic
encephalopathy (HIE), each year. HIE is one of the most common contributors to early neonatal
mortality [7].

The incidence of moderate to severe HIE is 1-3 per 1,000 live births in high-income
countries. Hypoxic-ischaemic brain damage is a complex process that represents an evolving cascade of
harmful events [8]. As a result of fundamental research, it was determined that nerve cells-neurons are
more sensitive to hypoxia than cells of other organs. Chronic hypoxia is the main damaging factor of the
complex pathochemical processes occurring in neurons during the intrauterine period and is manifested by
various types of damage in the brain [1].

Along with the metabolic changes (acidosis) that develop as a result of an increase in the
concentration of lactic acid against the background of hypoxia, there are morphological changes in nerve
cells — swelling of the nuclei of neuroblasts, edema in interstitial areas, etc. is happening. As a result of
these changes, venous stasis, hemorrhagic infarction and diapedesis hemorrhage develop, and primary
brain blood circulation disorder occurs, resulting in the destruction of the matrix, which is the main
substance, and the death of neurons of the cortical and subcortical nuclei; the retardation of the
differentiation of neuroblasts and the formation of the vascular network of the brain causes secondary
cerebral blood circulation disorders [9].

The clinical manifestation of posthypoxic encephalopathy of different nature is characterized by
relatively identical symptoms and is mainly determined by the size of the lesion and its morphological
structure, the intensity of hemodynamic disturbances, the level of ischemic and hemorrhagic changes, as
well as atrophy and gliosis. In addition, the clinical course of posthypoxic perinatal encephalopathies is
influenced by a number of other factors — somatic and gynecological diseases of the mother, duration of
chronic hypoxia, gestational age, intrauterine growth retardation, etc. defines [2, 5, 11].
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Determining the factors that play an important role in the pathogenesis of posthypoxic
encephalopathies, assessing their risk level for the development of the child, both intrauterine and postnatal,
lays the groundwork for the development of early diagnostic and prognostic criteria for these pathologies
[14]. lthough modern neuroimaging methods allow detection of perinatal pathologies and evaluation of
structural changes in the brain during these pathologies, metabolic, biochemical and immunological
changes occurring in neurons cannot be detected with these methods. Therefore, there is a need to use more
informative biomarkers to assess neuronal changes during posthypoxic perinatal encephalopathy. It has
been suggested that various biomarkers may be useful to predicting outcomes of neonatal HIE, but none of
these have been established in clinical settings [8]. Currently, it has been established that neuron specific
proteins (NSP) play an important role in the prevention of various types of neuronal damage (hypoxic,
ischemic, hemorrhagic, metabolic, degenerative). These proteins are directly involved in autoregulatory
processes, in the formation of autoimmune complexes. They have also been used for protein profiling of
cerebrospinal fluid (CSF) from preterm infants [3].

Studies have confirmed that in posthypoxic encephalopathy, the permeability of the blood-brain
barrier (BBB) increases and neuron specific proteins readily enter the blood. Among the neuron specific
proteins in modern clinical neurology, including perinatology and neonatology, neuron specific enolase
(NSE) is considered a highly specific predictor of various types of brain damage. NSE, as an intracellular
enzyme of brain neurons, performs a number of important functions - autoregulatory, immune, mediator,
receptor, etc. [6].

Determining the concentration of NSE in the blood serum during brain tissue damage of various
nature allows to determine the level of BBB permeability disturbance and the severity of the pathological
process. All mentioned dictates the importance of studying NSE for early diagnosis and prediction of course
of posthypoxic encephalopathies in newborns.

The purpose of the study was to determine the clinical significance and informativeness of neuron
specific enolase in the early diagnosis and prediction of the course of posthypoxic encephalopathy in
newborns.

Materials and methods. Research work was carried out in 2014-2016 at the Educational-Surgical
Clinic of the Azerbaijan Medical University and the K. Ya. Farajev Research Institute of Pediatrics.

68 newborns with hypoxic encephalopathy who had perinatal asphyxia were included in the study
(main group). All examined children were divided into 2 groups: group I included 41 children born
prematurely (28-36 weeks of gestation), group Il included 27 children born on time (3740 weeks of
gestation). In turn, children in I group were divided into 2 subgroups depending on gestational age:
subgroup IA included 19 children born at 28-31 weeks of gestation, and subgroup IB included 22 children
born at 32-36 weeks of gestation. The control group consists of 29 children whose gestational age and
body mass correspond to the main groups.

The degree of severity of morphofunctional damage of brain tissue in posthypoxic encephalopathy
is clinically evaluated according to the Sarnat score [10]. The grade (stage) 1 injury was evaluated as 1-13
points, the grade 2 injury as 14-26 points, and the grade 3 injury as 27-39 points.

To determine the level of NSE in blood serum, a solid-phase immunoenzymatic test method was
used; a test based on this assay has a sensitivity of 1 ug/L for NSE.

Descriptive statistical methods (mean, standard error, frequency, percentage, minimum and
maximum) were used while evaluating the study data. A Mann-Whitney U—test was used for comparisons
between two groups of non-normally distributed quantitative variables. Qualitative analysis was carried out
by using the y” criterion (Pearson's correlation coefficient). Statistical significance was accepted as p<0.05.

Results of the study and their discussion. According to the Sarnat score, central nervous system
(CNS) injuries were grade 3 in 11 (26.8 %) prematurely born children, grade 2 in 20 (48.9 %) children
(moderately severe—23.4+0.4 points), 10 (24.4 %) children were evaluated as grade 1 (mild—9.6+0.5
points). When comparing with the II group, the children of the I group, especially the IA subgroup children,
mostly did not scream after birth and when it was weakly noticeable (p<0.01); also, spontaneous motor
activity (x°=5.64; p<0.05) and communicative ability (y’=4.89; p<0.05) were observed slower in children
of subgroup IA than in subgroup IB (p<0.01), cranial innervation disorder did not differ between subgroups
(p>0.05). In full-term children group: in 18.5 % of children grade 3 injuries, in 37.0 % — grade 2, and in
44.4 % — grade 1 injuries were noted.

Most children with severe or moderate perinatal asphyxia have areflexia or hyporeflexia,
amyotonia or hypomyotonia. These changes were mostly symmetrical. Asymmetry of muscle tone was
noted in 1 child with periventricular hemorrhage (subgroup IA), muscle dystonia — in 2 children with
transient hyperechogenicity (Il group). Supported and automatic stepping, Galant and Perez reflexes are
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delayed. Babinski's reflex was relatively stable, and disappeared in more severe patients. Compared to |
group, muscle tone and reflex activity were more prominent in children of II group (p<0.01), periosteal
reflexes were more delayed in group IA, and delay of Perez reflex was more delayed in children of group
IB compared to II group.Table 1 shows changes in the dynamics of the neonatal period depending on the
gestational age of the concentration of NSE in the blood serum of newborns with perinatal asphyxia and

posthypoxic encephalopathy.

Table 1

Dynamics of the concentration of NSE in the blood (ng/l) depending on the gestational age

in newborns with posthypoxic encephalopathy(M+m; min-max)

Days of life group | group II Control group
1A, n=19 1B=22 n=27 n=29

1-3 13.6+1.4% 22.843.2%x 24.6+3 .4%x 1.59+0.05
(4.4-26.5) (5.8-36.0) (9.4-38.6) (0.3-2.6)

5-7 12.1£1.2% 20.242 .4 22.443.0% 1.76+0.06
(3.2-28.0) (6.4-34.0) (80.2-32.0) (0.9-26)

21-28 6.1+£0.8% 18.84£2.1% 16.4£2.2%¢ 1.82+0.05
(2.0-18.2) (4.2-28.4) (3.9-24.0) (0.6-2.5)

Note: P-Statistical sinificance of indices compared to the control group: *p<0,05; **—p<0,01.

The level of NSE in the blood serum of newborns who experienced perinatal asphyxia differed in
various gestational age groups. Compared to the control group, the concentration of NSE was higher in all
groups and subgroups, and a higher level was noted in IB group — premature babies with a gestational age
of 37-40 weeks (24.6+£3.4 mg/ml). In this group of children, the high level determined on days 1-3,
gradually decreased in the dynamics of the early neonatal period and the end of the neonatal period was
equal to 16.4£2.2 mg/ml (p<0.01). Changes in the same direction were noted in both subgroups of group
I. The concentration of NSE in the early (days 1-3) and late periods (days 21-28) of the neonatal period
differed between all groups, a significant difference of more than 2 times decrease was noted in subgroup
IA (p<0.01).

The dynamics of NSE depending on the nature of the structural changes of the brain in newborns
of different gestational ages who have experienced perinatal asphyxia and posthypoxic encephalopathy
was showed on Table 2.

Table 2
The dynamics of concentration of NSE in blood (pg/l) depending on the nature of structural changes
in newborns with posthypoxic encephalopathy (M+m; min-max)

Days of life
Groups
days 1-3 days 5-7 days 21-28
1A Str Ch (-) 9.240.8** 8.1+0.6% 3.8+0.2%
n=19 (4.4-14.2) (3.2-134) (2.0-10.1)
Str Ch (+) 18.6+0.9%* 16.8+0.8 7.5+0.4
(8.1-26.5) (5.6-22.0) (5.0-18,2)
1B Str Ch (-) 12.4+1.8% 10.4+1.4% 8.6+0.5%%
n=22 (6.8-21.0) (6.4-20) (4.2-16.0)
Str Ch (+) 24.6+1.9% 22.0+1.6* 20.4+1.4%
(10.6-36.0) (12.1-34.0) (10.8-28.4)
I Str Ch (-) 14.4+1.6% 12.2+1.4% 8.6+0.8%
n=27 (9.4-24.2) (8.2-22.1) (3.9-13.2)
Str Ch (+) 28.8+1.8% 24.4+1.6% 18.0+1.0%
(16.0-38,6) (12.4-32) (9.4-24.0)
Conrol group 15.9+£0.05 1.76+0.06 1.82+0.05
(0.3-2.4) (0.9-2.6) (0.6-2.5)

Note: Str Ch (—) without structural changes- Str Ch (+) with structural changes- Statistical sinificance compared control group:

x-p<0.05; xx-p<0.01.

The concentration of NSE in the dynamics of the early neonatal period (days 1-3; 5-7) was twice
as high in newborns of subgroups Str Ch (+), where structural changes of the brain were detected in the
neurosonographic examination, compared to subgroup Str Ch (-), where structural changes were not
detected. The observed difference continued until the end of the neonatal period (days 21-28).

Depending on the nature of the pathological process, the highest level of NSE concentration was
noted on the days 1-3 of the child's life in all subgroups, regardless of gestational age. The decrease in the
concentration of NSE in the dynamics of the neonatal period was observed with the stabilization of the
general clinical condition, the normalization of cardiorespiratory functions and the recovery process in
hemo- and liquor dynamics.
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The level of NSE in the blood serum was analyzed depending on the nature of the damage —
ischemic or hemorrhagic - in children whose structural changes of the CNS were detected in
neurosonography. It was determined that the level of NSE in newborns with intraventricular hemorrhage
gradually decreased in the dynamics of the neonatal period (days 1-3; 5-7; 21-29); a more pronounced
decrease was noted in group IA (28-31 weeks of gestation) premature births. In contrast to hemorrhagic
injuries, the level of NSE in children with ischemic injuries did not undergo significant changes in the
dynamics of the neonatal period; In group IA, the level of NSE remained high in the early neonatal period.

Thus, our study demonstrated that there are significant relationships between levels of NSE in
serum the course of posthypoxic encephalopathies in newborns. The dynamics of NSE concentration
depends on various factors incudes gestaional age, nature of hipoxic brain damage, etc.

The similar results were showed by Peng H, et al (2014). The authors revealed that serum NSE
levels in neonates of the full-term group and two preterm groups gradually decreased with increasing birth
age (P<0.01). The early preterm group had significantly higher serum NSE levels than the full-term group
on postnatal days 1, 3, and 7 (P<0.01) [13]. But, in contrast to our work, in that study influence of HIE and
various brain damages (hemorrhagic, ischemic) were not evaluated.

It is known that as a result of perinatal asphyxia, the permeability of the cell membrane increases,
the destruction of neuronal and glial cells accelerates due to necrosis and (or) apoptosis, the structural
integrity of the BBB is disturbed [14]. Ischemic damage of brain tissue depends on the degree of its trophic
supply. Apparently, the concentration of NSE in the group of premature babies (obtained by us) remains at
a high level and persists in dynamics, which is associated with the morphofunctional immaturity of the
brain and active proliferation of microglia. In premature infants with perinatal asphyxia, due to
unsatisfactory antenatal factors, the active differentiation of neurons and astrocytes is delayed, their
membrane is damaged, and as a result, the transfer of NSE, an endoplasmic neuron specific protein, into
the bloodstream is accelerated [9].

According to Pei XM, et al, dynamic monitoring of serum NSE levels may be helpful for the early
diagnosis of HIE and the assessment of brain injury repair in newborns with HIE. The authors recommended
also assess erythropoietin due to high informativeness of this parameter in evaluation of repair of neurons and
glial cells. The limitation of our study was using only NSE as a potential predictor [12].

Graham EM, et al noted that recently here are numerous reports about blood biomarkers for
evaluation of perinatal encephalopathy. However, brain-based biomarkers differ in their ability to predict
short-term in-hospital outcomes and long-term neurologic deficits [4]. Our study confirmed that NSE has
high predictive ability due to specific dynamics depends on nature of hypoxic brain damage.

772 77/

1. Compared to the control group, the concentration of NSE was higher in children with PA, the
highest level was noted in group IB — premature children with a gestational age of 3740 weeks (24.6+3.4
mg/ml).

2. The concentration of NSE in the early (days 1-3) and late periods (days 21-28) of the neonatal
period differed between all groups of children with PA, a significant difference of more than 2 times
decrease was noted in subgroup [A (p<0.01).

3. The levels of NSE in the dynamics of the early neonatal period (days 1-3; 5—7) were twice as
high in newborns of subgroups with structural changes of the brain compared to subgroups without
structural changes in neuro sonography.
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RESULTS OF A MORPHOLOGICAL STUDY OF THE THYROID GLAND
IN PATIENTS WITH AUTOIMMUNE THYROIDITIS
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The purpose of the study was to conduct a morphological analysis of autoimmune changes in the thyroid gland in patients
with autoimmune thyroiditis who received various treatment methods. The work is based on 481 patients' treatment results,
including surgical and diagnostic material. Using data from fine-needle aspiration puncture biopsy and cytological examination of
punctate samples, the nature of cytological changes in the thyroid gland was assessed. The diffuse-nodular form of autoimmune
thyroiditis is characterized in most patients by an autoimmune process with goiter changes manifested by nodular and multinodular
encapsulated formations. Outside of goiter changes, atrophic and sclerotic changes in the parenchyma and stroma of the gland,
lymphoplasmacytic infiltration and oxyphilic cell transformation of the follicular epithelium are detected. Smaller transitional
forms of B cells are observed in the foci of oxiphilic cell transformation. In the diffuse-pseudonodular form of autoimmune
thyroiditis, the described changes persist in most patients but with less frequency (54.7-68 %).

Key words: autoimmune thyroiditis, cytological changes, fine-needle aspiration biopsy

d.T. CaguxoB

PE3YJIBTATA MOP®OJIOI'TYHOI'O JOCII?KEHH S [III:ITOBI/II[HOT 3AJII3HN
Y XBOPUX HA AYTOIMYHHHUU TUPEOIIUT

Meroto foCHipKeHHsT OyJI0 HPOBEIEHHS MOP(OJIOTiYHOrO JOCTIIKCHHS ayTOIMyHHHMX 3MiH IMTOBHIHOI 3aJ03H y
XBOPHX Ha ayTOIMyHHUH THPEOIOWUT, SKi OTPUMYBAIM pi3HI BUIM METOMIB JiKyBaHHS. PoOoTa IpyHTye€ThCS Ha BHBYCHHI
pe3ynbraTiB JikyBanHs 481 xBoporo. JlocmimkeHO omepawiifHuii Ta IiarHOCTHYHHN Martepiaji, OTpUMaHHI BiJ MaIli€HTIB i3
pisHuMu opmamu ayToiMyHHOro THpeoiauTy. Ha mimcraBi maHMX TOHKOTrOJIKOBOI acmipauiitHoi Giorcii Ta LUTOJIOriYHOrO
TOCHI/DKEHHST IMyHKTaTH (3a cucrtemoro Bethesda) mpoBeneHo omiHKY XapakTepy HUTOJNOTIYHMX 3MiH IIMTOBWAHOL 3aJI03U y
XBOPHX, SKi TIEPEHECTH pi3HI METOAM JiKyBaHHA. Bys3moBa ¢opma ayTOIMyHHOTO THPEOIZUTY Yy OLIBIIOCTI XBOPHX
XapaKTePH3y€eThCs O3HAKAMU ayTOIMYyHHOTO INPOLECY Y HOEAHAHHI i3 300HMMHU 3MiHaMH, SIKi HPOSIBISIOTBCS BY3JIOBUMH Ta
0araToBY3JIOBHMH IHKAaICyJbOBaHNMH YTBOPEHHSAMH. MaloTh mepeBaxxHO KoyoigHy OynoBy. Ilosza 300HMMK 3MiHaMu
BUSIBISIFOTBCS. aTPO(iuHi Ta CKIEPOTHYHI 3MIHM IApeHXIMH Ta CTPOMH 3aJI03H, JiM(oIula3MouuTapHa iHQIIBTpaLis Ta
OKCU(IIBHOKIITUHHA TpaHchopMalis (OTIKYJISIPHOrO emiTelsito. Y BOTHHUIIAX OKHCHU(IIBHOKIITHHHOI TpaHcdopmaril
crioctepirarotees apioHimi nepexiani Gopmu B-kiitun. [pu andy3Ho-xnOHOBY3I0BIH GopMi ayTOIMyHHOTO THPEOIAUTY OMHUCaHi
3MiHH 30epiraroThcs y OUIBIIOCTI NALI€HTIB, ale 3yCTPiYaloThCs BOHHU 3 MEHILOIO 4acToToro (Bix 54,7 1o 68 %).

KonrouoBi c10Ba: ayToiMyHHHMI THPEOIMHUT, IUTOIOTIUHI 3MIHH, TOHKOTOJIKOBA acIipariifHa 6iomncis.

According to the literature, the frequency of autoimmune thyroiditis (AIT) among all thyroid
diseases is 25-35 %, ranking it second after diabetes among endocrinological diseases. Autoimmune
thyroiditis primarily affects women aged 35—65 years [8, 13]. The issues of choosing a treatment method
for patients with AIT are still far from a final decision. Despite reasonable indications for surgical treatment
of nodular forms of AIT, the choice of treatment for patients with a diffuse form of the disease remains
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