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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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HOCTH B yCJ'[OBI/Ile yCKOpCHHOFO UCIBbITAHUA Ha CTApCHUE, U
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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].
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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.
BDNEF 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
1I) [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 C.

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].Confidence level (accepted if
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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
(p<0.05) comparing with 329.7+80.8 in children from the 2nd
group and 317.44+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
BDNEF statistically lower than children from the control group
(166.7+£69.5 comparing with 1088.8+206.4 pg/ml respectively,
p<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 (1088.84206.4 pg/ml) (Fig.).

2500

2000

T

Days 3-7 Day 28

=e=—Children with disability == Children with developmental delay

Control group

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

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

BDNF concentrations
Study groups
Days 5-7 Day 28
Children with disability (1% group), n=8 142.1+64.7* 166.7469.5%*
Children with developmental delay (2™ group), n=13 329.7+80.8 815.9+194.4**
Control group, n=9 317.4+54.8 1088.8+206.4

notes: * - p<0.05; ** - p<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, p<0.05), that is neuroprotective
against injuries. At the 4th week of life its concentration was still
low — 166.7+69.5 pg/ml, p<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, p<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
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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
Ist 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 st 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-IT (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 (1=0.58, p<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 II).

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

Cognitive development index (CDI)
Group Corrected age
115 and more 85-114 70-84 69 and lower
36-37 weeks - 2 (25.0%) 4 (50.0%) 2 (25.0%)
Children with disability, 6 months - 2 (25.0%) 4 (50.0%) 2 (25.0%)
(1st group), n=8 12 months - 1 (12.5%)* 3 (37.5%) 4 (50.0%)**
18 months - 1 (12.5%)* 2 (25.0%) 5(62.5%)**
) ) . 36-37 weeks - 5 (38.4%) 6 (46.1%) 2 (15.4%)
Children with cognitive
6 months - 3(23.1%) 9 (69.2%) 1 (7.7%)
and motor developmental
12 months - 6 (46.2%) 7 (53.8%) -
delay (2nd group), n=13
18 months - 9 (69.2%) 4 (30.8%) -
36-37 weeks - 4 (44.4%) 4 (44.4%) 1 (11.2%)
Control group, 6 months - 4 (44.4%) 3 (33.3%) 2 (22.3%)
n=9 12 months - 7 (77,8%) 2 (22,2%) -
18 months 2 (22.2%) 7 (77,8%) - -

note: * - p<0.05; ** - p<0.01

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

Motor development index (MDI)
Group Corrected age
115 and more 85-114 70-84 69 and lower
36-37 weeks - - 5(62.5%) 3 (37.5%)
Children with disability, 6 months - 1(12.5%) 3 (37.5%) 4 (50.0%)
(1st group), n=8 12 months - - 2 (25.0%) 5(62.5%)*
18 months - - 1 (12.5%) 7 (87.5%)*
Children with cognitive 36-37 weeks - 3(23.1%) 8 (61.5%) 2 (15.4%)
and motor developmental 6 months - 5 (38.5%) 6 (46.1%) 2 (15.4%)
delay 12 months - 6 (46.1%) 5 (38.5%) 2 (15.4%)
(2nd group), n=13 18 months - 11 (84.6%) 2 (15.4%) -
36-37 weeks - 2 (22.2%) 6 (66.7%) 1 (11.1%)
Control group,
0 6 months - 2 (22.2%) 5 (55.6%) 2 (22.2%)
n=
12 months - 6 (66.7%)* 3 (33.3%) -
18 months 1 (11.1%) 8 (88.9%)* - -

note * - p<0.01

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
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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 ta 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 (1=0.63,
r=0.78 respectively, p<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,
p<0.05). BDNF concentrations were still low at the 4th weeks
of life — 166.7+£69.5 pg/ml, p<0.01.

The above data correlates with fertility problems of the moth-
ers (r=-0.74, p<0.05).
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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, p<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, p<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,
p<0.05). BDNF concentrations were still low at the 4th weeks

of life — 166.7+69.5 pg/ml, p<0.01. The above data correlates
with fertility problems of the mothers (r=-0.74, p<0.05). BDNF
concentrations at the 5-7 days of life also correlated with the de-
velopment of retinopathy of prematurity (r=0.58, p<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, p<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.

PE3IOME

HEHPOTPO®UYECKHIA ®PAKTOP T'OJJOBHOI'O MO3I'A: IMATHOCTUYECKOE 3HAYEHUE
Y HOBOPOXJIEHHBIX JIETEW C TECTALIMOHHBIM BO3PACTOM MEHBIIIE 34 HEJIEJIb

Kucaosa 10.A., S16a0us O.C., Ma3yioB A.B., CaBpyH T.U., BeixoBckast O.A.

Bunnuyxuii nayuonanvuvill meouyunckuti ynugepcumem um. H M. Ilupoeosa, Ykpauna

Ienb nccienoBaHus - ONPEISIUTh JUATHOCTHYECKYIO 3Ha-
YUMOCTh HeHpoTpodudeckoro Qakropa roJOBHOIO Mo3ra y
HEJOHOILICHHBIX JeTeil C TeCTAlOHHBIM BO3pPACTOM MEHee
34 nenens. Habmonanmuce 30 HEZOHOIIEHHBIX AETEH co cpen-
Hell maccoit Tena 1373,5466,0 T ¥ recTaliMOHHBIM BO3PACTOM
29,3+0,5 nenens. [IpoBeneHo KaTaMHECTHUECKOE HAOIIOACHUE

JI0 JIOCTH)KEHUS] CKOPPEKTHPOBAHHOTO Bo3pacta 18 mecsies.
OrmpezeneHa B3aMMOCBSI3b MEXIY YPOBHSIMH HeHpoTpoduue-
ckoro ¢akropa rosoHoro mosra (BDNF) u anrenaransHbIMK
(axTopamH, MOCTHATAIBHBIMU PE3yJIbTaTaMU U OTIAJICHHBIMU
a¢pexramu. YCTaHOBICHO M3MeHeHue KoHIeHTpaiun BDNF B
HEOHATaJILHOM TepHoJe.
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