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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



 
GEORGIAN MEDICAL NEWS  
No 12 (285) 2018

© GMN 5 

Содержание:

Масляков В.В., Ким Л.М.
ЗНАЧЕНИЕ МЕТАЛЛОПРОТЕИНАЗ КРОВИ В ПАТОГЕНЕЗЕ ЭПИТЕЛИАЛЬНЫХ ОПУХОЛЕЙ КОЖИ 
И ВОЗМОЖНОСТЬ ИХ ХИРУРГИЧЕСКОЙ КОРРЕКЦИИ ................................................................................. 7 

Kiladze M., Mizandari M., Kepuladze O.
USING OF NOVEL DOUBLE INVAGINATED PANCREATOJEJUNOSTOMY TECHNIQUE 
WITH TRANSANASTOMOTIC STENTING AND EXTERNAL PANCREATIC DUCT DRAINAGE: 
PRELIMINARY REPORT .......................................................................................................................................... 12

Дюсембеков Е.К., Аханов Г.Ж., Алиев М.А., Утеулиев Е.С., Сактапов А.К.
АНАЛИЗ ПРИЧИН СМЕРТНОСТИ ПАЦИЕНТОВ 
С ТЯЖЕЛОЙ ЧЕРЕПНО-МОЗГОВОЙ ТРАВМОЙ В г. АЛМАТЫ ..................................................................... 17

Яковенко К.В., Тамм Т.И., Яковенко Е.А.
ИЗУЧЕНИЕ ГЕМОДИНАМИКИ МАТКИ МЕТОДОМ ТРЕХМЕРНОЙ 
ЭНЕРГЕТИЧЕСКОЙ ДОППЛЕРОГРАФИИ У БОЛЬНЫХ АДЕНОМИОЗОМ ................................................. 21

Abuladze N., Gould N., Williams S., Wong A.
A RARE CASE OF OXYTOCIN-INDUCED MATERNAL CARDIAC 
BRADYARRHYTHMIA DURING LABOUR .......................................................................................................... 28

Костенко Е.Я., Мочалов Ю.А., Каминский Р.С., Накашидзе Г.Н., Бунь Ю.Н., Гончарук-Хомин М.Ю.
ПРИМЕНЕНИЕ СИНТЕТИЧЕСКОГО ОСТЕОПЛАСТИЧЕСКОГО МАТЕРИАЛА EASYGRAFT® 
ПРИ СУБАНТРАЛЬНОЙ АУГМЕНТАЦИИ ВЕРХНЕЙ ЧЕЛЮСТИ .................................................................. 32 

Arutyunov S., Krasheninnikov S., Levchenko I., Orjonikidze R., Sadovskaya N., Kirakosyan L., Kharakh Y.
MONITORING OF CHANGES IN PHYSICOCHEMICAL AND CLINICAL CHARACTERISTICS OF THE DENTAL 
POLYMER MATERIALS USED IN ADDITIVE MANUFACTURING OF DENTAL PROSTHESES .................. 37

Kyslova Iu., Yablon O., Mazulov O., Savrun T., Bykovska O.
BRAIN-DERIVED NEUROTROPHIC FACTOR: DIAGNOSTIC PERSPECTIVE 
IN NEONATES WITH GESTATIONAL AGE LESS THAN 34 WEEKS ................................................................ 41

Horlenko O., Lenchenko A., Kossey G., Tomey A., Debretseni O.
ORAL-FACIAL-DIGITAL SYNDROME TYPE I (CLINICAL CASE) ................................................................... 47

Tskhvedadze N., Giorgadze E., Janjgava Sh.
THE IMPACT OF THE DEGREE OF OBESITY ON METABOLIC PARAMETERS 
IN CHILDREN AND ADOLESCENTS .................................................................................................................... 51 

Дорошкевич И.А., Вознюк Л.А., Волощук Н.И., Клекот А.А., Кириченко О.В.
НЕКАРДИАЛЬНЫЕ ЭФФЕКТЫ ИНГИБИТОРОВ SGLT2 (ОБЗОР) ................................................................. 57

Горбунова О.Е., Панова Т.Н., Чернышева Е.Н., Попов Е.А.
УРОВЕНЬ ЗАЩИТЫ ОТ ОКСИДАТИВНОГО СТРЕССА И ТРЕХЛЕТНЯЯ ДИНАМИКА 
СТРУКТУРНО-ФУНКЦИОНАЛЬНЫХ ИЗМЕНЕНИЙ МИОКАРДА 
ПРИ ХРОНИЧЕСКОЙ ИШЕМИЧЕСКОЙ БОЛЕЗНИ СЕРДЦА У МУЖЧИН .................................................. 63

Makar O., Siabrenko G.
INFLUENCE OF PHYSICAL ACTIVITY ON CARDIOVASCULAR SYSTEM 
AND PREVENTION OF CARDIOVASCULAR DISEASES (REVIEW) ............................................................... 69



6

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Japaridze G., Kasradze S., Maisuradze L., Popp R., Wetter Th.C.
THE RESTLESS LEGS SYNDROME (REVIEW) ................................................................................................... 74

Onishchenko N., Riabokon Yu., Riabokon E.
CLINICAL-PATHOGENETICAL ROLE OF TOLL-LIKE RECEPTOR 2 (RS 5743708) 
AND INTERLEUKIN-10 (RS 1800896) GENES POLYMORPHISM 
IN THE COURSE OF HERPES ZOSTER IN ADULTS ........................................................................................... 81

Ostafiichuk S., Henyk N., Rossokha Z.
THE ROLE OF PRO12ALA POLYMORPHISM OF THE PPAR-γ GENE
 IN THE GENESIS OF THE GESTATIONAL WEIGHT GAIN ............................................................................ 86

Николаева О.В., Кузнецова М.А.
ВЛИЯНИЕ ХРОНИЧЕСКОГО ИММОБИЛИЗАЦИОННОГО СТРЕССА 
ВО ВРЕМЯ БЕРЕМЕННОСТИ НА МОРФОФУНКЦИОНАЛЬНОЕ СОСТОЯНИЕ ПЕЧЕНИ 
САМОК КРЫС В ПОСЛЕРОДОВОМ ПЕРИОДЕ ................................................................................................. 92 

Abiatari I., Midelashvili T., Motsikulashvili M., Tchavtchavadze A., Tawfeeq S.M., Amiranashvili I.
OVEREXPRESSED PROGENITOR GENE CSF1R IN PANCREATIC CANCER TISSUES 
AND NERVE INVASIVE PANCREATIC CANCER CELLS ................................................................................... 96

Татарчук Л.В., Гаргула Т.И., Гнатюк М.С., Слабый О.Б., Ясиновскый О.Б.
СТРУКТУРА ПОДВЗДОШНОЙ КИШКИ ПОСЛЕ РЕЗЕКЦИИ ПАРЕНХИМЫ ПЕЧЕНИ .........................................100

Monaselidze J., Kikalishvili L., Sharia Sh., Ramishvili M., Lezhava T.
COMPARATIVE ANALYSIS OF WHOLE CARTILAGE TISSUE THERMOSTABILITY 
IN DISEASED PATIENTS VERSUS INJURED PATIENTS .................................................................................. 105 

Nechypurenko O., Kaliuzhka A., Lutsenko O.
THE EFFECT OF VIBRO-ACOUSTIC STIMULATION ON CELL DYNAMICS OF INFLAMMATION 
IN RATS AND THE POSSIBILITIES FOR VIBROACOUSTIC SOUND THERAPY 
IN COMPLEX TREATMENT OF BRONCHITIS IN CHILDREN .................................................................. 107

Bakuradze N., Makalatia Kh., Merabishvili M., Togoshvili L., Chanishvili N.
SELECTION OF THE ACTIVE PHAGES AGAINST B.FRAGILIS FOR FURTHER STUDY 
OF THRAPEUTIC PERPECTIVES ......................................................................................................................... 111

Bilanishvili I., Barbakadze M., Khizanishvili N., Gaikharashvili T., Nanobashvili Z.
INTERACTION BETWEEN THE THALAMIC NUCLEUS AND PREOPTIC AREA NEURONS ..................... 116 

Гвилава И.В., Ормоцадзе Г.Л., Чхиквишвили И.Д., Гиоргобиани М.Т., Кипиани Нина В., Саникидзе Т.В.
РАДИОПРОТЕКТОРНАЯ АКТИВНОСТЬ ПОЛИМЕТОКСИЛИРОВАННЫХ 
ФЛАВОНОИДОВ ЦИТРУСОВОГО ЭКСТРАКТА ............................................................................................. 119 

Boyarchuk O., Volyanska L., Kosovska T., Lewandowicz-Uszynska A., Kinash M.
AWARENESS OF PRIMARY IMMUNODEFICIENCY DISEASES 
AMONG MEDICAL STUDENTS ........................................................................................................................... 124

Melikishvili M., Mitskevich N., Pitskhelauri N., Lobzhanidze G., Chikhladze N.
PUBLIC ATTITUDES TOWARDS THE USE 
OF ANIMALS IN BIOMEDICAL RESEARCH IN GEORGIA ............................................................................. 130



 
GEORGIAN MEDICAL NEWS  
No 12 (285) 2018

© GMN 41 

Изучены соответствие физико-механических свойств ма-
териалов NextDent C & B Micro Filled Hybrid (ND) и Detax 
Freeprint temp UV (DX) стандарту ISO 1567:1999, стабиль-
ность их физико-механических свойств в условиях ускорен-
ного испытания на старение, а также устойчивость к среде 
полости рта.

В результате проведенных исследований материал DX 
оказался превосходящим ND по большинству характери-
стик. Клинические наблюдения проводились при лечении 
хронического генерализованного пародонтита с использова-
нием следующих фиксированных временных распорок, из-
готовленных из различных материалов: DX, изготовленных 

по технологии Slide-And-Separate, распорок, изготовленных 
с использованием технологии CAD/CAM, и клеевых рас-
порок, укреплённых GlasSpan стеклопластиковой нитью. В 
результате анализа индексов OHI-S и PI отсутствие какого-
либо статистически значимого различия между вышеопи-
санными методами лечения не установлено.

Исследуемые материалы соответствуют требованиям 
ISO 1567:1999; материалы показали различную стабиль-
ность в условиях ускоренного испытания на старение; и 
тем не менее, они могут быть использованы для изготов-
ления временных долгосрочных фиксированных рестав-
раций. 

reziume

aditiuri teqnologiebiT damzadebul kbilis proTezebSi gamoyenebuli stomatologiuri 
polimeruli masalebis fizikur-qimiuri da klinikuri maxasiaTeblebis monitoringi

1s. aruTiunovi, 2s. kraSenikovi, 1i. levCenko, 4r. orjonikiZe, 3n. sadovskaia, 1l. kirakosiani, 1i. xaraxi

1ruseTis jandacvis saministros a. evdakimovis sax. moskovis saxelmwifo samedicino 
da stomatologiuri unversiteti, stomatologiuri daavadebebis propedevtikis departamenti; 

2erovnuli kvleviTi centri “kurCatovis instituti”, polimeruli masalebis laboratoria; 
3karpovis sax. fizikuri qimiis instituti, erToblivi moxmerebis centri; 

4Tbilisis saxelmwifo samedicino universiteti, saqarTvelo 

kvlevis mizans warmoadgenda polimeruli ma-
salebisagan 3D-beWdvis gamoyenebiT damzadebuli 
droebiTi grZelvadiani fiqsirebuli restavra-
ciebis gamoyenebis mizanSewonilebis Sefaseba.
Seswavlilia NextDent C & B Micro Filled Hybrid 

(ND)-is da Detax Freeprint temp UV (DX)-is masalebis 
fizikur-meqanikuri Tvisebebis Sesabamisoba ISO 
1567:1999–is standartTan, maTi fizikur-qimiuri 
Tvisebebis stabiluroba daZvelebaze daCqare-
buli gamocdis pirobebSi, aseve, maTi mdgradoba 
piris Rrus garemos mimarT.
Catarebuli kvlevis Sedegad masala DX maxasi-

aTebelTa umetesobis mixedviT ND-ze upiratesi 
aRmoCnda. klinikuri dakvirvebebi mimdinareob-
da qronikuli generalizebuli parodontitis 
mkurnalobis dros da sxvadasxva masalisgan 

damzadebuli Semdegi fiqsirebuli droebiTi 
gammijnavi saSualebebis gamoyenebisas: - DX, 
damzadebuli teqnologiiT Slide-And-Separate; - 
damzadebuli teqnologiiT CAD / CAM; - GlasS-
pan-Tan minaplastikuri ZafiT damagrebuli 
webovani gammijnavi saSualebiT. OHI-S da PI 
indeqsebis analizis safuZvelze dadgenilia 
statistikurad sarwmuno gansxvavebis ararse-
boba mkurnalobis zemoT aRwerili meTodebis 
gamoyenebis dros.
gamokvleuli masalebi Seesabameba ISO 1567:1999 

standarts; gamovlinda masalebis gansxvavebuli 
stabiluroba daZvelebaze daCqarebuli gamoc-
dis pirobebSi; amis miuxedavad, isini SeiZleba 
gamoyenebul iqnas droebiTi grZelvadiani fiq-
sirebuli restavraciebis dasamzadeblad.

BRAIN-DERIVED NEUROTROPHIC FACTOR: DIAGNOSTIC PERSPECTIVE 
IN NEONATES WITH GESTATIONAL AGE LESS THAN 34 WEEKS

Kyslova Iu., Yablon O., Mazulov O., Savrun T., Bykovska O.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

According to the World Health Organization, around 15 
million infants are born preterm every year, and the number 
is rising. More than 1 million infants die due to complica-
tions related to preterm birth. It is explained not only by the 
immaturity of organs and systems but also by the disturbed 
fetal development, pathological labors and emergencies in 
the neonatal period. Health status and development of pre-
term neonates is determined by the quality and efficacy of 
diagnostics and medical help during the neonatal period and 
the first year of life [2,23].

Acquiring the new fundamental knowledge about pathologi-
cal biochemical processes in the nervous tissue of newborns 
is our current priority due to its potential to prevent disability, 
decrease financial aspects of management, increase the level of 
rehabilitation and socialization [2,3,23].

Preterm infants experience the consequences of hypoxia in 
the remote period – selective neuronal death by apoptosis and 
atrophy, that are predictive of unfavorable remote events. In the 
same time, neurotrophic factors, that inhibit apoptotic cascade, 
are released into extracellular matrix [1,3].
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Neurotrophins are regulatory proteins of nervous tissue 
that promote growth, proliferation, survival, and migration 
of neurons; regulate the synthesis and release of transmitters, 
development of synaptic plasticity. Immunomodulation is an 
additional function of these proteins. There are 8 families of 
neurotrophic factors discovered, with brain-derived neurotroph-
ic factor(BDNF) being a `key player` in neurogenesis and neu-
roplasticity [1,24].

BDNF is synthesized in a few populations of neuronal and 
glial cells, as well as in immune cells, vascular endothelium. 
BDNF is able to cross the blood-brain barrier that is relatively 
immature in preterm infants. Concentration changes of BDNF 
in blood serum are similar to those in the brain, especially dur-
ing the 29-35 weeks of gestation. This period is characterized 
by the maximal development of the brain (it increases in almost 
4 times) and is critical for growth and migration of neurons 
[6,17,27]. However, there is not enough data about the concen-
tration changes of BDNF in preterm infants after birth, and in 
relation to other factors that influence the consequences of man-
agement.

Objectives - to determine the diagnostic significance of BDNF 
in preterm infants with gestational age less than 34 weeks.

Material and methods.The study group consisted of preterm 
infants with gestational age less than 34 weeks from neonatal 
intensive care unit & neonatal hypoxic-ischemic encephalopa-
thy care unit in Vinnytsya Regional Neonatal Center. Exclusion 
criteria included congenital defects, birth trauma, and neuroin-
fections. Therefore, the study group included 30 preterm infants 
with average birth weight 1373.5±66.0 g and gestational age 
29.3±0.5 weeks.

In order to estimate the severity of children`s condition, we 
analyzed antenatal data, neonatal characteristics, BDNF blood 
concentrations, neurosonography results (NSG), and magnetic 
resonance imaging (MRI). Cognitive and motor development 
were assessed using Bayley Scales of Infant Development(BSID 
ІІ) [4].

Blood samples for BDNF concentration assessment were re-
ceived during the administration to neonatal intensive care units 
or premature neonatal unit on 5-7 days of life and in dynamics 
on 21-28 days of life. The serum in the quantity of 0.5 ml was 
frozen and kept at the temperature of -20.0 С.  

Mechanisms of neuronal damage were studied retrospec-
tively. BDNF concentrations were assessed by enzyme-linked 
immunosorbent assay using the standard «Human BDNF» kits 
produced by «RDS», USA (according to the manufacturer's in-
structions). The minimal threshold for BDNF detection was 23.4 
pg/ml (sensitivity). 

Cognitive and motor development were assessed using Bay-
ley Scales at postconceptual age of 36-37 weeks and in dynam-
ics upon reaching the screening age of 18 months. Preliminary 
results of cognitive and motor development were transferred 
into cognitive development index (CDI) and motor develop-
ment index (MDI) using tables [4].Сonfidence level (accepted if 

equal 95%) and confidence interval were calculated. Statistical 
analysis was performed on personal computer using software 
package «Microsoft Excel XP»and SPSS having used paramet-
ric statistical methods.

Results and their discussion. Having reached the screen-
ing age of 18 months, 8 children (26.7%) were diagnosed with 
a disability that manifested as cerebral palsy, progressing hy-
drocephalus, blindness (1st group). 13 children (43.3%) had 
developmental delay (2nd group), and 9 children (30.0%) 
with cognitive and motor development according to the age, 
did not have any chronic diseases and comprised the control 
group.

Any kind of pathological process in the brain leads to struc-
tural damage of nervous tissue as well as damage of blood-brain 
barrier that causes the release of neuron-specific proteins into 
cerebrospinal fluid [5,6,17,26,27]. After resorption, some part 
of these proteins gets into the venous blood that enables the dy-
namic observation over their level in blood serum that reflects 
the changes in the nervous tissue [10,28]. These changes of neu-
ron-specific proteins concentrations appear earlier than struc-
tural changes in the brain that can be detected by modern neuro 
visualization approaches.

In preterm neonates, hypoxia causes apoptotic death of neu-
rons in the remote period. In the same time, neurotrophic fac-
tors that suppress apoptotic cascade are released extracellularly. 
Presence of BDNF in blood serum is indicative of regeneration 
mechanisms [3,28].

BDNF concentrations in the blood serum at 5-7 days of life 
were lower in children from 1st group – 142.1±64.7 pg/ml 
(р<0.05) comparing with 329.7±80.8 in children from the 2nd 
group and 317.4±54.8 in children in control group (Table 1).

Having analyzed the dynamics of BDNF changes at 28th 
day of life, we detected the increase of BDNF concentration 
in children from all the groups.  Children with a disability had 
BDNF statistically lower than children from the control group 
(166.7±69.5 comparing with 1088.8±206.4 pg/ml respectively, 
р<0.01). BDNF concentrations in children with developmen-
tal delay have increased by 2.5 times until 28th day of life 
(815.9±194.4 pg/ml, p<0.01), but was still lower than in control 
group (1088.8±206.4 pg/ml) (Fig.).

Fig. BDNF concentrations (pg/ml) in preterm infants

Table 1. BDNF concentrations in the blood serum of preterm infants, M±m (pg/ml)

Study groups
BDNF concentrations

 Days 5-7  Day 28 
Children with disability (1st group), n=8 142.1±64.7* 166.7±69.5**

Children with developmental delay (2nd group), n=13 329.7±80.8 815.9±194.4**
Control group, n=9 317.4±54.8 1088.8±206.4

notes: * - р<0.05; ** - р<0.01
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Received data shows that premature infants who were diag-
nosed with a disability at the corrected age of 18 months, got 
a severe brain injury as a consequence of prenatal hypoxia. As 
a result, they had the lowest concentrations of BDNF at 5-7th 
days of life (142.16±4.7 pg/ml, р<0.05), that is neuroprotective 
against injuries. At the 4th week of life its concentration was still 
low – 166.7±69.5 pg/ml, р<0.01. Therefore, premature infants 
with brain injury are not able to properly manage hypoxic stress. 
That explains the severity of central nervous system injury and 
negative remote effects. In the same time, premature infants with 
BDNF increased by 2.5 – 6.5 times both at 5-7th days of life 
and 4 weeks, even with moderate for hypoxia ischemia, do not 
develop structural changes in the central nervous system. 

BDNF and antenatal factors.
Antenatal factors play an important role in central nervous 

system injury in neonates, can cause preterm birth and nega-
tively affect the immature organism of a baby, especially its 
brain [13,26]. We retrospectively analyzed antenatal data and 
neonatal characteristics of children that were included in the re-
search. The age of mothers ranged from 18 to 25 years. Analysis 
of extragenital pathology revealed that 66.7 % of mothers had 
unfavorable pre-labor conditions (26.7% had urinary system 
pathology, 16.7% - endocrine system pathology, 20.0% - a com-
bination of pathologies). Mothers of children from the 1st and 
2nd group had statistically increased frequency of urinary tract 
pathology (37.5% and 38.5% respectively, p<0.05), whereas 
mothers of children from control group did not have the men-
tioned condition. 5 mothers (16.7%) had a history of chronic 
toxoplasmosis and herpes (25.0% mothers from the 1st group, 
15.4% mothers from the 2nd group and 11.1% mothers from the 
control group).

63.3% of mothers had fertility problems – 43.3% of spontane-
ous miscarriages, 20.0% of induced abortions. Notably, sponta-
neous miscarriages were more frequent in mothers from 1st and 
2nd groups (62.5% and 61.5% respectively, p<0.01), whereas 
induced abortions, were more common in mothers from the con-
trol group (55.5%, p<0.01)

Only 1 mother had a present pregnancy without any compli-
cations. All the others were diagnosed with a threatened mis-
carriage (70.0%), anemia of pregnancy (23.3%), gestational 
toxicosis (20.0%), fetal distress (16.6%), chronic placental 
insufficiency (10.0%). However, there was no statistically sig-
nificant difference between groups. Every other woman had a 
combination of pathological conditions during her pregnancy.

Labor complications included placental abruption (20.0%), 
long latency interval (16.7%), chorioamnionitis and preterm 
rupture of membranes (13.3%), preeclampsia (6.7%), p<0.05.

BDNF concentrations at 5-7 days of life correlated with fertil-
ity problems (r=-0.74, р<0.05). Connection with other antenatal 
factors was not detected.

BDNF and postnatal factors.
Epidemiological research shows that high prevalence of dis-

eases and disability of premature infants are related to hypoxic 
ischemic brain injuries. In most cases, the central nervous sys-
tem pathology is not isolated, but accompanied with a pathology 
of multiple systems [7,9,12,23,26].

66.7% of premature infants were born with serious or critical 
conditions and required artificial lung ventilation in the delivery 
room.

During the neonatal period, most children have suffered from 
infantile respiratory distress syndrome (RDS) – 60.0% (75.0% 
of children from the 1st group, 69.2% from the 2nd group and 
33.3% from the control group). In 36.7% of cases, RDS was 

complicated with pneumonia. 20.0% of children had broncho-
pulmonary dysplasia (BPD) that required corticosteroids ad-
ministration. In addition, children with disability were more de-
pendent on oxygen administration (62.5% of children from the 
1st group) than children with developmental delay (only 7.7%, 
p<0.05).

Every third child was diagnosed with anemia of prematurity 
in the neonatal period (37.5% of children from the 1st group, 
46.1% from the 2nd group). However, this finding was not 
statistically significant, p< 0.05. 10.0% of children had a fetal 
infection of unknown origin. 3 children with developmental 
delay had retinopathy of prematurity (ROP) stage I-II (23.1%, 
p<0.05). ROP was absent in the other groups. 

Correlation analysis determined a moderate association be-
tween BDNF concentrations in blood serum at the 5-7 days of 
life and the development of ROP (r=0.58, р<0.05).

BDNF and neurovisualization data.
Brain injury is the main pre-condition of the development 

of disability in premature infants. Therefore, neurovisualiza-
tion data is important for early diagnosis of organic substrate of 
neurological impairment. Neurosonography (NSG) is the most 
available method, while magnetic resonance imaging (MRI) is 
the most informative [18,19,20,22,23].

According to the neurosonography data performed on chil-
dren included into our research, hypoxic damage of central ner-
vous system in preterm infants manifested as intraventricular 
hemorrhage (IVH): stage I-II – 16.7%, stage III – 13.3%, stage 
IV – 3.3%. Periventricular leukomalacia (PVL) was observed 
in 30.0% of children, with its cystic form in 16.7% of cases. 
Stage I-II IVH had the same prevalence in all groups, whereas 
stage III-IV IVH was observed in 15.4% of children with devel-
opmental delay and 37.5% of children with disability, p<0.05. 
PVL was mostly diagnosed in children with disability (50.0%, 
p<0.05).

Despite the fact BDNF concentrations both on 5-7 days and 
28 days of life were lower in children with IVH, they did not 
correlate with IVH (r=0.16; r=0.23).

In order to specify the brain damage and predict further psy-
chomotor development, MRI was performed for 18 premature 
infants in the neonatal period.

According to MRI data, periventricular white matter volume 
loss was detected in 31.6% of children (p<0.01), symmetric 
paraventricular cyst formation with glial response was detected 
in 52.6% of children (p<0.05). 15.8% of children had choroid 
plexus hemorrhage (p<0.05), 68.4% - ventricular dilation (3rd 
ventricle dilation in 15.8% of cases and 4th ventricle dilation in 
10.5% of cases). 47.4% of examined neonates had dilated ventri-
cles with combined cystic changes and glial response (p<0.05).

BDNF concentration on 5-7 days of life had a negative cor-
relation relationship with cystic and glial changes on MRI ob-
served in preterm infants (r=-0.46) and their combination with 
ventricular dilation (r=-0.38).

BDNF associations with motor and cognitive development as-
sessed by Bayley Scales of Infant Development(BSID ІІ).

Preterm infants with perinatal central nervous system damage 
require the complex assessment of a nervous system. Besides 
the high-yield instrumental methods that can diagnose cerebral 
damage, a neurologic status assessment with cognitive and mo-
tor development estimation using scales remains an important 
diagnostic tool [4,8,11,14,15,16,23,25].

Having assessed cognitive development of premature infants 
in a postconceptual age of 36-37 weeks, we determined that 
73.3% of them had cognitive development delay, being severe in 
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23.3% of cases (cognitive development index (CDI) <69). Only 
26.7% of children had CDI within normal ranges (N = 85-114). 

We did not detect a statistically significant difference between 
CDI rates in different groups (Table 2).

Similar data was obtained when analyzing motor develop-
ment at a postconceptual age of 36-37 weeks. As early as in 
neonatal period 83.3% pf children had motor impairment, with 
20.0% of them having severe motor development delay (motor 
development index (MDI) <69) – Table 3.

Analyzing the dynamics of cognitive and motor skills develop-
ment from 36-37 weeks of postconceptual age till 18 months of 
corrected age, we determined a negative dynamic in children with 
disability - 62.5% of children had cognitive delay and 87.5% had 
motor delay whereas children from control group had values within 
normal ranges. (p<0.01). Only one child from the 1st group had a 
cognitive development within normal limits (p<0.05). 

On the contrary, we observed positive dynamics in the 2nd 
group: starting from the corrected age of 12 months’ children 
did not have low (MDI or CDI <69) developmental indexes. In 
69.2% of cases CDI was within normal ranges, and in 84.6% of 

cases MDI was within normal ranges (for the corrected age of 18 
months). Only 30.8% of children from this group had cognitive 
development delay, and 15.4% had motor development delay.

 Correlation analysis determined that blood serum BDNF at 
the 5-7 days of life correlated with MDI and CDI values at the 
postconceptual age of 36-37 weeks (r=0.34 та r=0.48 respec-
tively). CDI and MDI of children from the 1st group at the cor-
rected age of 18 months correlated with BDNF as well (r=0.63, 
r=0.78 respectively, р<0.01).

We did not determine any correlation between BDNF con-
centrations at the 28th day of life and CDI and MDI of children 
with disability at the postconceptual age of 26-27 weeks and 
corrected age of 18 months.

Conclusions. Premature infants who were diagnosed with 
disability at the corrected age of 18 months, had the lowest 
BDNF concentrations at 5-7 days of life (142.1±64.7 pg/ml, 
р<0.05). BDNF concentrations were still low at the 4th weeks 
of life – 166.7±69.5 pg/ml, р<0.01.

The above data correlates with fertility problems of the moth-
ers (r=-0.74, р<0.05).

Table 2. CDI values of premature infants from postconceptual age of 36-37 weeks till corrected age of 18 months  

Group Corrected age
Cognitive development index (CDI)

115 and more 85-114 70-84 69 and lower

Children with disability,
(1st group), n=8

36-37 weeks - 2 (25.0%) 4 (50.0%) 2 (25.0%)
6 months - 2 (25.0%) 4 (50.0%) 2 (25.0%)
12 months - 1 (12.5%)* 3 (37.5%) 4 (50.0%)**
18 months - 1 (12.5%)* 2 (25.0%) 5 (62.5%)**

Children with cognitive 
and motor developmental 
delay (2nd  group), n=13 

36-37 weeks - 5 (38.4%) 6 (46.1%) 2 (15.4%)
6 months - 3 (23.1%) 9 (69.2%) 1 (7.7%)
12 months - 6 (46.2%) 7 (53.8%) -
18 months - 9 (69.2%) 4 (30.8%) -

Control group, 
n=9

36-37 weeks - 4 (44.4%) 4 (44.4%) 1 (11.2%)
6 months - 4 (44.4%) 3 (33.3%) 2 (22.3%)
12 months - 7 (77,8%) 2 (22,2%)  -
18 months 2 (22.2%) 7 (77,8%) - -

note: * - р<0.05; ** - р<0.01

Тable 3. MDI changes of premature infants from postconceptual age of 36-37 weeks till the corrected age of 18 months

Group Corrected age
Motor development index (MDI)

115 and more 85-114 70-84 69 and lower

Children with disability,
(1st group), n=8

36-37 weeks - - 5 (62.5%) 3 (37.5%)
6 months - 1 (12.5%) 3 (37.5%) 4 (50.0%)
12 months - - 2 (25.0%) 5 (62.5%)*
18 months - - 1 (12.5%) 7 (87.5%)*

Children with cognitive 
and motor developmental 

delay
(2nd  group), n=13 

36-37 weeks - 3 (23.1%) 8 (61.5%) 2 (15.4%)
6 months - 5 (38.5%) 6 (46.1%) 2 (15.4%)
12 months - 6 (46.1%) 5 (38.5%) 2 (15.4%)
18 months - 11 (84.6%) 2 (15.4%) -

Control group, 
n=9

36-37 weeks - 2 (22.2%) 6 (66.7%) 1 (11.1%)
6 months - 2 (22.2%) 5 (55.6%) 2 (22.2%)
12 months - 6 (66.7%)* 3 (33.3%) -
18 months 1 (11.1%) 8 (88.9%)* - -

note * - р<0.01
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BDNF concentrations at the 5-7 days of life also correlated with 
the development of retinopathy of prematurity (r=0.58, р<0.05).

Insufficient activity of neurotrophic factors (BDNF) that en-
able the functional activity of neurons during hypoxia, causes 
low MDI and CDI (less than 69) at the corrected age of 18 
months (r=0.63, r=0.78 respectively, р<0.01).
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SUMMARY 

BRAIN-DERIVED NEUROTROPHIC FACTOR: DIAGNOSTIC PERSPECTIVE 
IN NEONATES WITH GESTATIONAL AGE LESS THAN 34 WEEKS

Kyslova Iu., Yablon O., Mazulov O., Savrun T., Bykovska O.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine 

The aim of the research was to determine the diagnostic sig-
nificance of Brain-derived neurotrophic factor (BDNF) in pre-
term infants with gestational age less than 34 weeks. The study 
group included 30 preterm infants with average birth weight 
1373.5±66.0 g and gestational age 29.3±0.5 weeks. The catam-
nestic observation was conducted over this category of infants 
until reaching the corrected age of 18 months. The relationship 
between BDNF levels and antenatal factors, postnatal results and 
remote effects were determined. Premature infants who were di-
agnosed with disability at the corrected age of 18 months, had the 
lowest BDNF concentrations at 5-7 days of life (142.1±64.7 pg/ml, 
р<0.05). BDNF concentrations were still low at the 4th weeks 

of life – 166.7±69.5 pg/ml, р<0.01. The above data correlates 
with fertility problems of the mothers (r=-0.74, р<0.05). BDNF 
concentrations at the 5-7 days of life also correlated with the de-
velopment of retinopathy of prematurity (r=0.58, р<0.05). Insuf-
ficient activity of neurotrophic factors (BDNF) that enable the 
functional activity of neurons during hypoxia, causes low MDI 
and CDI (less than 69) at the corrected age of 18 months (r=0.63, 
r=0.78 respectively, р<0.01). The paper shows the changes in 
BDNF concentrations during the neonatal period of preterm 
newborns with gestational age less than 34 weeks.

Keywords: Brain-derived neurotrophic factor, preterm in-
fants, 34 weeks gestational age.

РЕЗЮМЕ

НЕЙРОТРОФИЧЕСКИЙ ФАКТОР ГОЛОВНОГО МОЗГА: ДИАГНОСТИЧЕСКОЕ ЗНАЧЕНИЕ 
У НОВОРОЖДЕННЫХ ДЕТЕЙ С ГЕСТАЦИОННЫМ ВОЗРАСТОМ МЕНЬШЕ 34 НЕДЕЛЬ

Кислова Ю.А., Яблонь О.С., Мазулов А.В., Саврун Т.И., Быковская О.А.

Винницкий национальный медицинский университет им. Н.И. Пирогова, Украина

Цель исследования - определить диагностическую зна-
чимость нейротрофического фактора головного мозга у 
недоношенных детей с гестационным возрастом менее 
34 недель. Наблюдались 30 недоношенных детей со сред-
ней массой тела 1373,5±66,0 г и гестационным возрастом 
29,3±0,5 недель. Проведено катамнестическое наблюдение 

до достижения скорректированного возраста 18 месяцев. 
Определена взаимосвязь между уровнями нейротрофиче-
ского фактора головного мозга (BDNF) и антенатальными 
факторами, постнатальными результатами и отдаленными 
эффектами. Установлено изменение концентрации BDNF в 
неонатальном периоде.

reziume

Tavis tvinis neirotrofuli faqtori: sadiagnostiko mniSvneloba 
axalSobilebSi 34  kviris vadamde gestaciuri asakiT

iu. kislova,  o. iabloni, a. mazulovi, t. savruni, o. bikovskaia

vinicis n. pirogovis sax. erovnuli samedicino universiteti,  ukraina

kvlevis mizans warmoadgenda Tavis tvi-
nis neirotrofuli faqtoris diagnostikuri 
mniSvneloba vadamde dabadebul axalSobi-
lebSi 34  kviramde gastaciuri asakiT. dak-
virveba mimdinareobda 30 vadamde dabadebuli 
29,3±0,5 kviris gastaciuri asakiT da 1373,5±66,0 
g woniT. Catarda katamnesturi dakvirveba pe-

riodSi koreqtirebuli asakis (18 Tve) miRwe-
vamde. ganisazRvra urTierTkavSiri Tavis tvi-
nis neirotroful faqtoris da antenatalur 
faqtorebis doneebs,  aseve, postnatalur Sede-
gebsa da calkeul efeqtebs Soris. dadgenil-
ia Tavis tvinis neirotrofuli faqtoris koncen-
traciis cvlilebebi neonatalur periodSi.


