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Aim. To assess the neurological status and index of neuropsychological development in low birth weight children taking into
account the FADS2 rs174583 (C/T) gene polymorphism.

Materials and methods. To study the FADS2 rs174583 (C/T) gene polymorphism, 170 children were examined. The children
were divided into 3 groups depending on their birth weight: group | included 53 children (birth weight was 1500-1999 g, gestation
period — 33.0 [32.0; 35.0] weeks), group Il included 77 children (birth weight — 2000-2499 g, gestation period — 35.0 [34.0; 36.0]
weeks), group IIl was composed of 40 children as a control (birth weight — more than 2500 g, gestation period — 38.0 [36.0; 39.0]
weeks). The genotyping was carried out using a polymerase chain reaction method.

Results. The C allele and the C/T genotype frequencies of the FADS2 rs174583 gene polymorphism in the children matched
those in North-Western Europe. Seizures in the past medical history due to the nervous system disorders were most commonly
occurred in children with the TT genotype (16.45 %, P < 0.05), while patients with the CC genotype had seizures in only 5.6 % of
cases. Children with a birth weight of 1500-1999 g carrying the C/T heterozygous genotype and the T/T homozygous genotype
of the FADS2 (rs1745683) gene polymorphism had a lower total Apgar score than children with a birth weight of more than 2000 g
(P <0.05). The coefficient of psychomotor development was the lowest in children with birth weight of 1500-1999 g and the minor
homozygous T/T genotype of the FADS2 (rs1745683) gene polymorphism, at 83.0 (75.0; 83.0), which corresponded to a weak
normal level of the neuropsychiatric development, while the highest index of psychomotor development (116.0 (112.0; 141.0))
and a normal high level of neuropsychiatric development were significantly registered in children with birth weight of 2500 g and
the major homozygous C/C genotype.

Conclusions. It is possible that the predominance of the homozygous C/C genotype and the heterozygous C/T genotype
fulfils a protective function in order to reduce the negative effects of preterm birth on the nervous system.

OujiHIOBaHHA CTaHYy HEPBOBOI CUCTEMMU AITEM, AKI HAPOAKEHI 3 HU3bKOIO MaCOIO TiAa,
BpaxoBytouu noaimop¢iam C/T rena FADS2 (rs174583)

T. €. WywmHa, T. 0. AeBuyk-BopoHuoBa

MeTa po60TH — OLHUTY HEBPOSOTiYHWI CTaH Ta iHAEKC HEPBOBO-NCUXIYHOTO PO3BUTKY AiTEN, SIKi HAPOMKEHI 3 HU3bKOK Macoio
Tina, Bpaxosyto4u nonimopciam C/T reHa FADS2 (rs1745683).

Marepianu Ta metogu. [ins BueveHHs nonimopdiamy C/T reHa FADS2 (rs174583) obctexwvnu 170 aitei, skux noginunm Ha 3
rpynu 3anexHo Bif Baru nig Yac HapomkeHHs: | rpyna — 53 auTuHy i3 Baroto nig yac HapogxeHHs 1500-1999 r, ctpokom recTa-
uii — 33,0 [32,0,35,0] TwxHs; Il rppyna — 77 piten i3 Baroto nig vyac HapomkeHHs 2000-2499 r, crpokom rectadii 35,0 [34,0; 36,0]
TxHs; Il rpyna (koHTponto) — 40 piTel i3 Baroto nig Yac HapogeHHs noHas 2500 r, ctpokom rectauii — 38,0 [36,0; 39,0] TvkHs.
['eHOTVNYBaHHS 3AINCHUMM METOLOM NOMIMEPa3HOi NaHLILOTOBOI peaKLiii.

Pesynkrartu. YactoTa BusiBneHHs anens C nonimopdiamom C/T reHa FADS2 (rs174583) BignoBigae nokasHukam nisaeHHo-3a-
XiaHOT €BponK. YpaxeHHs HepBOBOI CUCTEMMU, SK-OT CyAOMM, YaCTille PeecTpyBany B AiTel i3 reHotunom TT (16,45 %, p < 0,05),
a B nauieHTis i3 reHotunom CC cynomm BusHadanm B 5,6 % Bunaakis. [it 3 Macoto Tina nig Yac HapomkeHHs 1500-1999 r (re-
TEpOo3WUroTX Ta roMo3nroTH 3a anenem TT) manu BiporigHO MeHLy cymy Ganis 3a Lwkanoto Anrap, Hix AiTv 3 Baroto noHag 2000 r
(p <0,05). HarHmwk4min koediLliEHT NCMXOMOTOPHOTO PO3BMTKY BU3HAYUIN B AiTEN i3 MAcoKo Tina nifg vyac HapomkeHHs 1500-1999 r
i MIHOPHUM roMO3WroTHUM reHoTvnom TT nonimopdpiamy C/T reHa FADS2 — 83,0 (75,0; 83,0); HaltBuLLMiA NOKa3HWK NCUXOMOTOPHOTO
po3suTky (116,0 (112,0; 141,0)) yacTiwe peecTpyBanu B AiTen i3 Macoro Tina nig yac HapomkeHHs noHaz 2500 r i reHotunom CC.

BucHoBku. IMOBipHO, nepeBaxaHHs JoMiHaHTHOro reHotuny CC i retepoauroTHoro reHotuny CT Bigirpae NpoOTEKTOPHY
(PYHKLt0 ANt 3MEHLUEHHS HEraTUBHOIO BMMBY 3 BOKY HEPBOBOI CUCTEMMU, LLIO MOB’A3aHWIA i3 NepeayacHM HapOMKEHHSM.

OueHKa COCTOAHMA HEPBHOW CUCTEMbI AETEN ¢ HU3KOM MaCCOM TeAa NPU POXKAECHUH,
yuutbiBaa noaumopdusm C/T rena FADS2 (RS174583)
T. E. WymHas, T. 0. AeBuyk-BopoHuoBa

Llenb paboTbl — OLEHUTb HEBPOINOMMYECKOE COCTOSHIE U MHAEKC HEPBHO-NCUXMYECKOTO Pa3BUTUS AETEN, POAUBLLMXCS C HU3KOW
maccoi Tena, yunteias nonmmopcuam C/T reHa FADS2 (RS174583).

Marepuans! u Metogbl. [ns usyyenus nonumopdgmama C/T reHa FADS?2 (rs174583) obcnenosanm 170 petent. [eteit noge-
MM Ha 3 rpynnbl B 3aBUCUMOCTM OT Beca Npu poxxaeHuu: | rpynna — 53 pebeHka ¢ Becom npu poxaeHu 1500—-1999 r, cpokom
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rectaumm 33,0 [32,0; 35,0] Hepenu; Il rpynna — 77 geten ¢ Becom npu poxaeHnn 2000-2499 r, cpokom rectaumm 35,0 [34,0; 36,0]
Hepeny; |l rpynna (koHTpons) — 40 geteii ¢ Becom npu poxaeHumn 6onbiue 2500 r 1 cpokom rectaumm 38,0 [36,0; 39,0] Hepenw.
eHOTUNMPOBaHKe NPOBENM METOLOM MONUMEPA3HON LIEMHON peakumu.

Pesynerartkl. Yactota o6Hapyxerus annens C nonumopdgumama C/T reHa FADS2 (rs174583) npubnuxanack Kk nokasatensm
ceBepo-3anaaHoii EBponbl. MopaxeHne HepBHOW CUCTEMbI B BIAE CYAOPOT Yallie BCEro perucTpupoBany y aetei ¢ reHotunom TT
(16,45 %, p < 0,05), a y nauueHToB ¢ reHotunom CC cynoporu oTMeyeHb! Tonbko B 5,6 % cryyaes. [leT ¢ BeCOM Npy POXAEHUN
1500-1999 r (1 reTeposnroThl, M FOMO3NroThl N0 annento T) UMenu JOCTOBepHO Bonee HKU3Ky OLEHKY Mo Lukane Anrap, Yem
aetun ¢ Becom 6onee 2000 r (p < 0,05). MHAEKC NCUXOMOTOPHOTO Pa3BUTUS Camblil HU3KUIA Y IETEN C MaCCOW Tena npu POXaEeH!M
1500-1999 r ¢ MMHOPHBLIM FOMO3UrOTHLIM reHoTunom reHa FADS2 (rs1745683), coctaensas 83,0 (75,0; 83,0); camblii BbICOKMI
rnokasarerb MHAEeKca NcuxomMoTopHoro passutis (116,0 (112,0; 141,0)) LOCTOBEPHO Yallie perucTpupoBanit y AETEN C FeHOTUNOM
CC n maccon Tena npv poxzaernn bonee 2500 r.

BbiBogbl. BeposiTHo, npeobnaganune gomuHaHTHoOro reHotuna CC 1 reTepoanrotHoro reHotuna CT MMEEeT NpOTEKTOPHYI0

YHKLMIO ANS 3aLUMTHl HEPBHOW CUCTEMbI OT HETaTUBHOTO BIIMSIHWS, CBA3AHHOTO C NPeXaeBpeMeHHbIM POXAEHWNEM.

Nowadays, all over the world, regardless of the level of eco-
nomic development of the states, there has been observed
a steady tendency of the frequency increase of premature
births and birth of babies with low birth weight [1-5]. Thus
every tenth child is born prematurely, and according to some
estimations, it makes about 15 million children annually,
more than 1 million of which dies due to complications
associated with premature birth [5].

The global indicator of premature birth cases ranges
from 5 % to 18 %. On average, 11.8 % of births occur pre-
maturely in low-income countries than in middle and high
incomes countries where this figure is more than 9 % (9.4 %
and 9.3 % respectively). Over 60 % of premature births
occur in Africa and Asia. Premature birth is a global case for
countries such as India, China, Nigeria, Pakistan, the USA,
the Philippines, the Democratic Republic of the Congo,
and Brazil. Unlike the above in the following 11 countries,
the lowest frequency of premature birth is registered: Be-
larus, Ecuador, Latvia, Finland, Croatia, Samoa, Lithuania,
Estonia, Antigua/Barbuda, Japan and Sweden [3-5].

In addition to the significant effect of premature births
on mortality rates, in some cases, their after-effects can be
observed throughout the child’s future life, resulting in distur-
bances in the development and functioning of the nervous
system due to an increased risk of cerebral palsy, learning
disability, visual impairment, and affecting physical health
in the long run due to the increased risk of non-infectious
diseases [3,4,6-8]. All this falls most heavily on families, so-
ciety and health care system [3,4]. Therefore, the maximum
recovery and preservation of the health of prematurely born
children is an urgent need of society.

In this regard, in May 2018, the 13th Congress of
the International Society for the Study of Fatty Acids
and Lipids “Arachidonic and Docosahexaenoic Acids
in Infant Development” was held in the United States
discussing the effects of polyunsaturated fatty acids on
the health and development of children, including those
born prematurely [6-8]. It is known that fatty acids play an
important role in development both in the prenatal period
and in the postnatal period. The balance of n-3 or n-6
long-chain polyunsaturated fatty acids can increase or
weaken the effects of hypoxia, inflammation, infection,
thrombosis and oxidative damage to key organs (lungs,
brain and retina). Besides, n-3 and n-6 polyunsaturated
fatty acids are necessary for the normal structure and
functions of central nervous system and development of
sensory organs. These lipids generate eicosanoids that
are modulators of oxidative damage, as well as poten-
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tial protectors of retina, cerebral cortex, pulmonary and
vascular endothelium [10-25].

Provision of the body with active long chain polyun-
saturated fatty acids depends not only on the intake of
their precursors or directly the acids with food, but also on
the activity of endogenous desaturase, which is genetically
determined [22-25].

Fatty acid desaturase refers to enzymes that catalyze
the conversion of a single bond between carbon atoms of
fatty acid (C-C) into double bond (C=C). The resulting double
bonds are called unsaturated bonds, and the enzymatic reac-
tions are desaturation reactions. Polymorphisms in the fatty
acid desaturase genes determine the effectiveness of the en-
dogenous metabolism of polyunsaturated fatty acids [26,27].

Certain polymorphisms of the FADS2 gene are as-
sociated with a decrease in the incidence of bronchial
asthma, atopic dermatitis, as well as possible disorders of
the cognitive function [8-10]. For example, minor alleles
of the FADS2 gene were associated with lower production
of polyunsaturated fatty acids [27-29]. The identification
of such gene variants that may modulate lipid levels is
important for our understanding of the characteristics and
development abnormalities in children.

Aim
Assess the neurological status and index of neuropsy-
chological development of children with low birth weight

taking into account the polymorphism of C/T gene FADS2
(rs174583).

Materials and methods

To study the polymorphism of C/T gene FADS2 (rs174583),
170 children were examined. The children were divided into
3 groups depending on their weight at birth: group | included
53 children (weight at birth was 1500-1999, gestation period
33.0 [32.0; 35.0] weeks), group Il — 77 children (weight at
birth 20002499 g, gestation period 35.0 [34.0; 36.0] weeks),
group lIl — 40 children constituting a control group (weight
at birth more than 2500 g, gestation period 38.0 [36.0; 39.0]
weeks).At birth, all children were evaluated on the Apgar
scale, and their neurological status was evaluated imme-
diately after birth on ten neurological signs of the Dubovich
scale, each of which was scored from 0 to 2 or from 0 to 5.
Subsequently, neuropsychic development was determined
in the examined children after reaching the adjusted age of
12 months, using the Griffits-GES development scale with an
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Fig. 1. Distribution of genotypes of the polymorphism of C/T gene FADS2 (rs174583)
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integrated evaluation of neuropsychic development (quolient
development) and the determination of its QD coefficient. All
indicators were analyzed taking into account the distribution of
the diagnosed genotypes of C/T polymorphism of the FADS2
gene (rs1745683) in the examined children.

The genotyping was carried out by polymerase chain
reaction method in accordance with the instruction (Applied
Biosystems, USA) using samples of total DNA recovered
from whole venous blood with the “SNP-Screen” reagent
kit (Syntol manufacturer) on the amplificator CFX96TM
Real-Time PCR Detection Systems (Bio-Rad laboratories,
Inc., USA). This research was carried out in the Division
for Molecular Genetic Research of the Educational Medical
Laboratory Center, Zaporizhzhia State Medical University.
The work is carried out within the framework of the scientific
research of the Department of Children’s Diseases of the
Zaporizhzhia State Medical University.

The obtained results of the frequencies distribution of
alleles and genotypes of the gene under research were
used to analyze the genetic structure of the population
according to the Hardy-Weinberg principle. To compare
the frequencies of alleles and genotypes in different groups,
the non-parametric statistical method “2x2 Table”, the Chi-
square (df = 1) was used. Also, the odds ratio (OR) was
calculated using a four-fold table with a confidence interval
calculation (Cl) using the Woolf's method. The indicators
of the gestational age are represented by median and in-
terquartile intervals. To process the results of the research,
the non-parametric statistics methods of the licensed soft-
ware package Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J), were used.

among children of the Group I.
*: significant difference between the groups, P < 0.05.

Fig. 2. Distribution of genotypes of the polymorphism of C/T gene FADS2 (rs174583)
among children of the Group II.

*: significant difference between the groups, P < 0.05.

Fig. 3. Distribution of genotypes of the polymorphism of C/T gene FADS2 (rs174583)
among children of the Group IIl.

*: significant difference between the groups, P < 0.05.

Results

The performed molecular and genetic research of the poly-
morphism of C/T gene FADS2 (rs174583) has shown that
the allele C detection rate was 63.59 % and the T allele
detection rate was 36.47 %, P < 0.05. The homozygous
genotype TT was found in 16.47 % of the examined children
and was significantly less common than the homozygous
genotype CC (P < 0.05) and the heterozygous genotype
CT (P < 0.05). The dominant CC genotype and the CT
heterozygous genotype were found among examined chil-
dren with approximately the same frequency, 43.53 % and
40.00 %, respectively, no significant differences between
the frequencies of genotypes detection were defined.

Among children of the Group I, the homozygous geno-
type TT was found only in 15.09 %, that was significantly
less than the CC genotype (P < 0.05) and the genotype
CT (P < 0.05). The homozygous CC genotype was found
at 37.47 %, the heterozygous genotype at 47.17 %; no
significant difference was detected in the frequency of
occurrence of these genotypes (Fig. 1).

The homozygous genotype TT among children of
the Group Il was found in 18.18 %.

The genotype CC and CT was found in 38.96 % and
42.86 %; the frequency of these genotypes occurrence was
significantly higher (P < 0.05) in comparison with the minor
TT genotype (Fig. 2).

Among the children of the Group I, the genotype
CC was found in 52.5 % of children, CT — 32.5 %, TT -
15.0 %. The significant difference between the frequency
of occurrence was found only for the genotypes of CC and
TT, P <0.05 (Fig. 3).
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Next we investigated the frequency of allele occurrence
in each group.

Among the children of the Group |, allele C was found in
61.3 %, allele T—38.7 %, (P < 0.05). In children of the Group
Il the allele C was detected in 60.4 %, allele T — 39.4 %,
(P <0.05). Among children of the Group Il the allele C was
found in 68.8 %, allele T - 31.3 %, (P < 0.05). These data
are shown in Fig. 4.

According to the Tables 1 and 2, the following conclu-
sions can be drawn: none of the alleles of polymorphism
of the gene FADS2 (rs174583) (TT, CT, and CC) revealed
a deviation from the Hardy-Weinberg principleboth among
children of the Group | (x* = 2.33, OR (TT) = 1.01; OR
(CT)=1.85and OR (CC)=0.55, respectively, P>0.05), and
among children of the Group Il (x> = 1.98, OR (TT) = 1.26;
OR (CT)=1.56 and OR (CC) = 0.58 respectively, P > 0.05)
compared to the control group.

The state of the nervous system of the examined
children, depending on their genotypes, is presented in the
Fig. 5, 6, 7. According to a neurologist’s opinion, perinatal
lesions of the central nervous system (CNS) with syndromes
of excitation or inhibition were recorded in most children.

Then, following the purpose of our study, we assessed
the neurological status of children with low birth weight
taking into account the polymorphism of C/T gene FADS2
(rs174583).

In our study we have also analyzed the incidence of
convulsive syndrome in children during the neonatal period.
It was found that among children with the CC genotype,
seizures were recorded in only 5.6 % of the examined
ones, significantly less than in patients with the TT geno-
type (16.45 %, P < 0.05). Children with CT genotype had
seizures in their medical history in 11.41 % of cases, with
no significant difference with those examined with CC and
TT genotypes.

In the course of the research, we compared the ob-
tained results of the distribution of the genotypes and alleles
of the polymorphism of the gene FADS2 (rs174583) with
indices in the global and European populations. In general,
the genotype CC was found in 44.7 % in the world popula-
tion, 41.7 % — in the European population, 43.5 % — in our
research; the heterozygous genotype CT was revealed as
follows: 36.9 %, 43.9 % and 43.5 % and the recessive geno-
type TT—18.4 %, 14.5 % and 16.6 %, respectively. However,
the distribution of genotypes and alleles of the polymorphism
of the gene FADS?2 (rs174583) in different parts of the world
is heterogeneous. Based on the data presented in the Fig. 9
and 10, it can be concluded that allele C was more common
in South Asia (84.7 %) and Africa (75.8 %) and less common
in America and East Asia. The allele T was most often found
among the inhabitants of America and East Asia. The homo-
zygous dominant genotype (CC) was most commonly found
among the inhabitants of South Asia (76.6 %) and Africa
(57.8 %). The lowest frequency of occurrence of the homo-
zygous genotype (TT) was detected among African residents
and was only 6.2 %. In the South Asian population surveyed,
the recessive homozygous and heterozygous genotype was
found to be approximately of the same frequency, 25 % and
26 % respectively (Fig. 10) [30].

The CC and CT genotypes dominated in the inhabitants
of those countries where the highest percentage of prema-
ture births and the birth of low-weight children was observed.

Zaporozhye medical journal. Volume 22. No. 5, September — October 2020
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Fig. 4. Frequency of occurrence the polymorphism of C/T gene FADS2 (rs174583).
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Fig. 5. State of the nervous system in children with CT genotype.
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Fig. 6. State of the nervous system in children with CC genotype.
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Fig. 7. State of the nervous system in children with TT genotype.
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OpurnHanbHble UCCAEAOBAHUA

Table 1. General model for inheriting the polymorphism of C/T gene FADS2 (rs174583) in children of the Group | and the control group

Genatype
s 5%

CIC 0.377 0.525 .33 0.31 0.55 0.24-1.26
I 0472 0.325 1.85 0.79-4.35
T 0.151 0.150 1.01 0.32-3.18

Table 2. General model for inheriting the polymorphism of C/T gene FADS2 (rs174583) in children of the Group Il and the control group

Gonetype
m_ 5%

CiIC 0.390 0.525 0.37 0.58 0.27-1.25
T 0.429 0.325 1.56 0.70-3.47
TT 0.182 0.150 1.26 0.44-3.57

Table 3. Total points on the Apgar scale in the 1st and in the 5th minute in children, depending on their genotype of C/T polymorphism of the FADS2
gene (rs1745683)

Genotypes Group lll
Apgar scale evaluation in the 1 minute Apgar scale evaluation in the 5" minute

cc 7.0(6.0;7.0) 7.0 (6.0;8.0) 8.0(7.0;9.0) 7.0(7.0;8.0) 8.0(7.0;8.0) 9.0(7.0;9.0)
cT 6.0 (5.0;7.0)" 7.0 (7.0; 8.0)" 7.5(6.0;8.0)" 7.0 (7,0;7,5)** 8.0 (7.0; 8,0)* M 8.0 (8.0;9.0) M
T 5.0 (5.0; 6.0) 7.0(7.0;7.0) 7.0(7.0,7.5) 6.0 (6.0; 7.0)# 8.0(7.0; 8.0 7.5(7.0;8.5)

*: P < 0.05 significant difference between the total points on the Apgar scale in the 1st minute for children of groups | and Il with the C/T genotype; **: P < 0.05 significant difference
between the total points on the Apgar scale in the 15! minute for children of groups I and Il with the C/T genotype; ***: P < 0.05 significant difference between the total points on

the Apgar scale in the 5" minute for children of groups | and Il with the C/T genotype; *: P < 0.05 significant difference between the total points on the Apgar scale in the 5" minute
for children 1 and 3 minutes with the C/T genotype; **: P < 0.05 significant difference between the total points on the Apgar scale in the 5" minute for children of groups Il and IIl with
the C/T genotype; #: P < 0.05 significant difference between the total points on the Apgar scale in the 5" minute for children of groups | and Il with the T/T genotype.

Table 4. Total points of neurological signs in children with the genotype C/C of the FADS2 gene (rs1745683)

w Neurological symptoms

| 10(1.0;30) 1.0(1.0;30) 1.0(1.0;30) 10(1.0;30) 1.0(1.0;30) 1.0(1.0;30) 1.0(1.0;30¢ 10(1.0;30) 1.0(1.0;30) 1.0 (1.0; 3.0)*
[ 30(1.0;30) 30(1.0;30) 30(1.0;30) 30(10;30) 30(1.0;30) 30(1.0;30) 30(1.0;30)° 3.0(1.0;30) 30(1.0;30) 3.0(1.0; 3.0
i 30(2530) 30(2530) 30(2530) 302530 302530 3025300 30@2530) 302530 30(2530 3025300

Coding of neurological symptoms in the Table:

1: “Posture”; 2: “Square window”; 3: “Flexion of the foot”; 4: “Hand response”; 5: “Foot response”; 6: “Popliteal angle”; 7: “Pulling the child’s heel to the ear”; 8: “Symptom of oblique
movement’; 9: “Delay of head movement from body movement”; 10: “Abdominal suspension of the newborn”.

*: P < 0.05 significant difference between the total points in children of groups | and Il with the C/C genotype on the basis of “pulling the child’s heel to the ear”; **: P < 0.05 significant
difference between the total points in children of groups | and Il with the C/C genotype on the basis of “abdominal suspension of the newborn”; *: P < 0.05 significant difference between

the total points in children of groups | and Il with the CC genotype on the basis of “abdominal suspension of a newborn”.
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But data obtained in relation to America was contro-
versial. Thus in America the premature births make up
about 9 % and this indicator is high. However, homozygous
recessive genotype TT (40.9 %) and heterozygous genotype
CT (40.6 %) are more common among Americans against
18.4 % of CC genotype. According to reported data, among
African, African-American, African-Caribbean women, there
is a greater risk of premature birth than among women of
the white race. This can partly explain such a large percent-
age of premature birth of children [2,30]. It is also conceiv-
able that the emergence of new reproductive technologies
also contributes to the increase of this indicator.

The evaluation results of the examined children on
the Apgar scale depending on the genotype of the C/T poly-
morphism of the FADS2 gene (rs1745683) are presented in
the Table 3. Thus, it was found that the number of points on
the Apgar scale for both in the 1st and in the 5th minute in
children of group | with C/T genotype is significantly lower
than in children of groups Il and Ill (P < 0.05). In addition,
children of group Il with the C/T genotype had significantly

lower total points on the Apgar scale in the 5th minute
than children of group lI. In children of group | with the T/T
genotype, the total points on the Apgar scale in the 5 mi-
nute was significantly less than in children of group Il with
the same genotype. There were no significant differences
in the total points on the Apgar scale in children of all three
groups with the C/C genotype.

Since there are no special scales for evaluating
the state of the nervous system in premature babies, we
took 10 neurological signs of the Dubovich scale. The data
are presented in the Tables 4-6. A significant difference in
the total points was revealed in children of groups | and I
with the C/C genotype according to the neurological symp-
toms “pulling the child’s heel to the ear” and “abdominal
suspension of the newborn”. Also, children of group | had
significantly lower total points than children of group Ill on
the basis of “abdominal suspension of a newborn”.

Among heterozygous C/T carriers of the FADS2 gene
(rs1745683), children of group | had a significantly low
number of points in comparison to children of group IlI

3anopoxckuit MegnumHCKUIA XypHan. Tom 22, Ne 5(122), ceHTsibpb — okTsi6pb 2020 T.



Original research

Table 5. Total points of neurological signs in children with the genotype C/T of the FADS2 gene (rs1745683)

Neurological symptoms
4 2 3 Je l5s e 7 Js o [0 |
| 1.0 (0; 3.0)* 1.0(0; 3.0 1.0(0; 3.0) 1.0(0;3.0) 1.0(0;3.0) 1.0(0;3.0) 1.0(0;3.0) 1.0(0;3.0) 1.0(0;3.0) 1.0(0;3.0)
Il 20(1.0;30) 20(1.0;3.00 20(1.0;3.00 20(1.0;30) 20(1.0;3.00 20(1.0;3.00 20(1.0;3.0) 20(1.0;3.0) 20(1.0;3.00 2.0(1.0;3.0)
1l 3.0(1.0;3.0 3.0(1.0;3.00 3.0(1.0;3.00 3.0(1.0;3.00 30(1.0;30) 3.0(1.0;30) 3.0(10;3.00 3.0(1.0;3.0) 3.0(1.0;3.0) 3.0(1.0;3.0)

Coding of neurological symptoms in the Table:
1: “Posture”; 2: “Square window”; 3: “Flexion of the foot”; 4: “Hand response”; 5: “Foot response”; 6: “Popliteal angle”; 7: “Pulling the child’s heel to the ear”; 8: “Symptom of oblique
movement’; 9: “Delay of head movement from body movement”; 10: “Abdominal suspension of the newborn”.

*: P < 0.05 significant difference between the total points in children of groups | and Il with the C/T genotype according to the “posture” attribute: **: P < 0.05 significant difference
between the total points in children of groups | and Il with the C/T genotype according to the “square window”.

Table 6. Total points of neurological signs in children with the T/T genotype of the FADS2 gene (rs1745683)

Neurological symptoms
. J2 . Js J4a ][5 J6 7 Js_Jo_Ju0_

| 15(05;25) 15(0525) 15(0525" 15(0525) 15(0525 15(0525™ 15(0525* 15(0525) 15(0525) 1.5(0.5 25

I 25(1.0;3.0 25(1.0;3.0 25(1.0;3.0 25(1.0;3.0 25(1.0;3.0 25(1.0;3.0 25(1.0;3.0 25(1.0;3.0 25(1.0;3.0 25(1.0; 3.0)**

1} 30(3.0;30) 30(3.0;30) 30(30;30" 30(30;3.00 30(3.0;30) 3.0(3.0;3.0M 30(30;3.00 3.0(3.0;3.0) 3.0(3.0;3.0) 3.0(3.0;3.0

Coding of neurological symptoms in the Table:
1: “Posture”; 2: “Square window”; 3: “Flexion of the foot”; 4: “Hand response”; 5: “Foot response’; 6: “Popliteal angle”; 7: “Pulling the child’s heel to the ear”; 8: “Symptom of oblique
movement’; 9: “Delay of head movement from body movement’; 10: “Abdominal suspension of the newborn”.

*: P < 0.05 significant difference between the total points in children of groups | and Il with the T/T genotype on the basis of “pulling the child’s heel to the ear”; **: P < 0.05 significant
difference between the total points in children of groups | and Il with the T/T genotype on the basis of “abdominal suspension of the newborn”; *: P < 0.05 significant difference between
the total points in children of groups | and Il with the T/T genotype on the basis of “flexion of the foot”; *: P < 0.05 significant difference between the total points in children of groups

I 'and Il with the T/T genotype according to the “popliteal angle”; #: P < 0.05 significant difference between the total points in children of groups Il and Il with the T/T genotype on

the basis of “abdominal suspension of the newborn”.
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80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0
Allele C Allele T

B Northwest Europe (%)
@ Southern Europe (%)
@ Northern Europe (%)

B Southwest Europe (%)

@ Children
from our research (%)

Fig. 11. Distribution of the of the alleles of the polymorphism of the gene FADS2 (rs174583) in
the European population.

60.0

50.0

40.0

30.0

19.2 165
200 15.2 134
9.3
10.0
0.0
Genotype CC Genotype CT Genotype TT
H Northwest Europe (%) [ Southern Europe (%) [ Children
from our research (%)
O Northern Europe (%) B Southwest Europe (%)

Fig. 12. Comparison of detection frequency of the genotypes of polymorphism of the gene FADS2
(rs174583) in the European population and the researched group.
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according to the neurological symptoms of “posture” and
“square window”.

Among children with the T/T homozygous genotype,
a significant difference between the total points in children
of groups | and Il was recorded according to neurological
symptoms: “pulling the child’s heel to the ear”, “abdominal
suspension of the newborn”; in children of groups | and
Il - “flexion of the foot”, “popliteal angle”; in children of
groups Il and Ill - “abdominal suspension of the newborn”.

Subsequently, in children aged 12 months, an eva-
luation of psychomotor development was carried out with
the determination of the QD index or the coefficient of
neuropsychic development. In homozygotes for allele C,
we obtained the following average QD indicators: in group
1,92.0 (83.0; 100.0), which corresponded to the average
normal level; in group Il - 100.0 (92.0; 100.0), as the ave-
rage normal level; in group Ill - 116.0 (112.0; 141.0) or
a normal high level. A significant difference in the index
of neuropsychological development was revealed be-
tween all groups. Among heterozygotes, the average
QD in the group | under examination was 92.0 (83.0;
100.0), in the group 1 - 100.0 (92.0; 104.0), in the group
Il = 100.0 (100.0; 100.0), with a statistical difference
of p < 0.05 between groups | and lll, but nevertheless
within the average normal values of the neuropsychic
development of children. In homozygotes for T allele,
indicators of the index of neuropsychic development
in children from group | were significantly lower than in
children from group Ill. So, in the first group of obser-
vation, the development coefficient QD was 83.0 (75.0;
83.0), in the second group —87.50 (83.0; 92.0) and these
indicators corresponded to a weak normal level of neuro-
psychic development of children, and in group Il - 100.0
(92.0; 100.0), which is within the average normal level of
neuropsychic development (Fig. 8).

In our study, we have determined that children with a
birth weight of 1500-1999 g and 20002499 g with minor
homozygous T/T genotypes had lower rates of neuropsy-
chological development, which indicated a weak normal
level of their neuropsychic development compared with
children in whom a major homozygous C/C or heterozy-
gous C T genotype of polymorphism of the FADS2 gene
(rs174583) with an average normal level of neuropsycho-
logical development was detected, while a normal high level
was recorded only in the patients with a homozygous type
C/C and a birth weight of 2500 g.

It is possible that the predominance of the C/C domi-
nant genotype and the C/T heterozygous genotype plays
a protective function in order to reduce the negative effects
on the nervous system associated with premature birth.

Discussion

We have also compared the data we obtained and the dis-
tribution of genotypes in the world population: the frequency
of occurrence of the genotype CC in the examined children
is closer to the data of Europe, the frequency of occur-
rence of the genotype CT holds an intermediate position
with respect to data from Europe, America and East Asia,
the genotype TT — to the data from Europe and Africa. With
regard to the distribution of alleles C and T, the results we
obtained correspond to the frequency of occurrence of
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the indicated polymorphism among European residents
[31] (Fig. 9 and 10).

Further on we examined and analyzed more in detail
the detection frequency of alleles and genotypes of the poly-
morphism of the gene FADS2 (rs174583) with the data of
European populations. The results of our study, obtained by
us, are closer to the distribution frequency of genotypes and
alleles of the inhabitants of Northwest Europe (Fig. 11, 12).

Considering the hypothesis that there is a relationship
between a certain genotype of FADS2 polymorphism and
the metabolism of polyunsaturated fatty acids, which causes
brain myelination, and, consequently, neuropsychic, psy-
chomotor and cognitive development, we analyzed other
scientific studies in this area.

Thus, according to the literature sources on this prob-
lem, Adam Ameur and colleagues studied SNP genotype
data in 5652 individuals from five European populations
(Sweden, ltaly, Scotland, Croatia and the Netherlands),
and subsequently a targeted re-study was conducted in
960 people. Scientists have proved that the determination
of the minor genotype of FADS2 polymorphism (rs174583)
is associated with a lower plasma content of long chain
w-6 and w-3 fatty acids, and the major genotype FADS2
(rs174583) is associated with a higher content of polyun-
saturated fatty acids. Also, when comparing these data
with data on the distribution of FADS genotypes in other
geographical regions and populations, it was concluded
that the distribution of genotypes differs sharply between
continents [32].

Thus, in African populations the minor haplotype is prac-
tically absent (1 % of chromosomes), whereas in Europe,
West, South and East Asia, as well as in Oceania, it occurs
with a frequency of 25-50 %. Among 126 Native Americans,
the minor haplotype is 97 % of the chromosomes, that is, it
occurs with a very low frequency among people of African
descent, while in populations of European and Asian de-
scent it is present with moderate or high frequency. FADS
mixed haplotypes were found in 49 % of people of African
descent. In general, a significant decrease in FADS hetero-
zygosityis observed in populations of Africa and America.
An inter-population extended homozygosity test, when
the selected allele has achieved fixation in one population,
but remains polymorphic in the human population as a
whole, shows a distinct peak in the registration of the FADS
homozygous genotype among the African population. Con-
sequently, FADS is one of the five best candidate genes
that were obtained during long-term positive selection in
African populations and is interrelated with the metabolism
of polyunsaturated fatty acids [32].

To date, according to B. D. Peters et al., itis also known
that the characteristics of the metabolism of polyunsaturated
fatty acids were due to genetic factors, including certain
FADS2 genotypes, which affect the rate of cerebral my-
elination. At the same time, polyunsaturated fatty acids are
involved in the development of the white matter of the hu-
man brain during both childhood and adulthood. This was
proved by examining 207 healthy people (male 53 %) aged
9 to 86 years. According to the results of a genetic study of
the polymorphism of the FADS2 gene (rs174583), 177 major
allelic (C) carriers (88 SS homozygotes, 89 C/T heterozy-
gotes) and 30 minor allelic (T) homozygotes were identified.
Moreover, in all examined with the FADS2 minor genotype,
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the development of white matter was slower, which was
reflected in the functioning of the brain. Nevertheless, the IQ
level for carriers of the major genotype was 112 + 11 versus
113 + 12 for carriers of the minor genotype [20].

Atthe same time, Nicolas W. Martin and colleagues also
showed that when examining 1431 Australian teenage twins
raising in 700 families, there was no significant relationship
between cognitive functions with the determination of an 1Q
indicator, the presence of breastfeeding, and FADS2 gene
polymorphism. However, adolescents who were C-allelic
carriers of the rs174575 single nucleotide polymorphism
and were breastfed showed an 1Q level of 6.4-7.0 points
higher than the same C-allelic carriers of the same name
SNP of the FADS2 gene, but who were breast-fed [33].

But later on, M. Martinez and E. Vazquez showed in
their study that there was a link between the accumulation
of docosahexaenoic acid as a representative of polyunsa-
turated fatty acids and myelination of the brain, especially
in the first year of life. In other words, insufficient synthesis
of polyunsaturated fatty acids can affect the myelination of
the brain and subsequently affect the cognitive development
of children in the future. Thus, when receiving a daily dose
of docosahexaenoic acid (DHA) from 200 mg to 600 mg
from 18 months to 3 years, in children at normalization of
DHA level in plasma and blood improvement in liver function
was observed, evidenced by a decrease in liver enzymes
to almost normal values, an increase muscle tone and
motor development, improvement of social, visual, auditory
contact of children with others; children began to follow
the light source, walk, etc. At repeated magnetic resonance
imaging (MRI) made after treatment, the normalization of
myelination of the brain was observed. Moreover, these
positive changes in MRI were positively correlated with
the improvement of patients’ motor skills [34].

Similarly, the data from Ricardo Uauy and Patricia Mena
also prove that polyunsaturated fatty acids can partially
offset the negative effects of preterm birth. Arachidonic acid
and docosahexaenoic acid (DHA) can mitigate the effects of
hypoxia and oxidative brain damage, affecting the recovery
and development of the nervous system. Thus, docosa-
hexaenoic acid accounts for 40 % of polyunsaturated fatty
acids of the brain and 60 % of polyunsaturated fatty acids
of the retina, with 50 % of the plasma membrane of neurons
also consisting of DHA [35].

These basic studies were also confirmed by the results
of Emily W. Y. Tam’s et al., who showed that higher levels
of docosahexaenoic acid in the first weeks of life were
associated with a decrease in the incidence of intracranial
hemorrhage, with a faster rate of brain microstructures
and a decrease in adverse effects of nervous system
among premature babies. Thus, in 60 preterm infants,
namely 33 children from the University of California San
Francisco (UCSF) and 27 children from the University of
British Columbia (UBC) at 31.54 + 2.26 weeks, the mean
docosahexaenoic acid (DHA) level was 4.4 % (2.0-6.4 %),
eicosapentaenoic acid (EPA) — 0.3 % (0.1-4.0 %), arachi-
donic acid (ARA)—16.4 % (10.8-20.4 %), linoleic acid (LA) —
9.2% (5.9-14.1 %). It was found that in the fifth minute after
birth, the Apgar scale of 33 children with UCSF was 8 (7-8)
points, and 27 children with UBC 8 (6-8) points. However,
magnetic resonance imaging (MRI) has shown mild and se-
vere intra-ventricular hemorrhage (IVH) in premature infants

ISSN 2306-4145  http://zmj.zsmu.edu.ua 659



ISSN 2306-4145  http://zmj.zsmu.edu.ua

Oleer HaAbHbl€ NCCAEAOBAHNA

from UCSF in 12 % and 18 % of cases, in patients from UBC
in 19 % and 4 % of cases, respectively. In almost 6 weeks
44160 (73 %) of surveyed children had already the average
DHA level of 4.5 % (0.7-7.7 %), EPA—0.4 % (0.1-0.8 %),
ARA - 16.6 % (3.7-19.2 %), LA - 10.4 % (6.2-14.5 %).
Further logistic regression analysis showed that one percent
increase in DHA was associated with a 4.3-fold decreased
odds of IVH (P = 0.024) and lower DHA levels were asso-
ciated with higher IVH severity. Thus, one percent increase
in DHA was associated with a 2.3-fold decreased odds of
increasing one degree of IVH severity (95 % Cl 1.06-5.27,
P =0.036) and one percent increase DHA was associated
with 3.9-fold decreased odds of increasing one degree of
IVH severity (95 % Cl 1.22-12.28, P = 0.022) [36].

Today, modern researchers have nevertheless proved
that breast milk is an important source of polyunsaturated
fatty acids for children, so those children who are fed with ar-
tificial mixtures have insufficient consumption of such acids.

The consequences of insufficient consumption of
polyunsaturated fatty acids with breast milk are shown
in the work of Beth A. Plunkett, who studied the effect
of breastfeeding on the 1Q level of 756 children aged
60.1 + 1.7 months. So, 31 % of children had breastfeed-
ing for less than 3 months, 20 % — from 4 to 6 months,
11 % — from 7 to 9 months, 15 % — from 10 to 12 months,
23 % - for more than 12 months. At the same time,
children who were breastfed, regardless of the duration
of breastfeeding, had higher 1Q values over the age of 5
years (IQ =96.7 £ 15.1) than children who did not receive
breast milk (IQ =91.2 + 15.0), P < 0.001). And lower 1Q
(less than 85) were also more often recorded in children
on artificial against the children on breastfeeding (36.2 %
versus 21.5 % of the examined) [37].

When examining 790 American children using intel-
ligence tests, Boutwell B.B. also proved that there was a
statistically significant correlation between breastfeeding
during the first six months of life and intelligence, both in
childhood and adolescence [38]. These data are consistent
with a study by Linda P. Siziba et al., who studied the as-
sociation between breastfeeding, plasma polyunsaturated
fatty acids, growth and psychomotor development in 353
children: 187 (53 %) boys and 166 (47 %) girls from South
Africa at the age of 6.2 + 0.3 months. It also follows from
this study that the eye-hand coordination sub-scale indicator
was 20.4 (20.1; 20.7) and locomotor skills sub-scale score —
16.4 (16.1; 16.6) [39].

In Poland, Monika A. Zielinska studied the psychomotor
development of 39 children using the Child Development
Scale (DSR). At the same time, the high level of polyunsa-
turated fatty acids in breast milk, which the baby received
in the first three months of his life, also increased his motor
development at the sixth month of life. So, in the mother’s
milk of these children, the average concentrations of
docosahexaenoic acid (DHA), arachidonic acid (AA) and
a-linolenic acid (ALA) were 0.50 %, 0.19 % and 1.2 % of
fatty acids, respectively, and the results of the evaluation of
psychomotor development of children at the sixth month of
life showed that the average total points on the DSR scale
was 39 points (95 % Cl 35-43) and ranged from 16 to 74
points [40].

Thus, when evaluating the psychomotor development
of children who are on different types of feeding, a pace

delay of psychomotor development in the first year of life
was recorded in 30 % of those examined on artificial feeding
and in 23 % on breastfeeding [41].

Babaeva L. A. and Gafurzhanova H. A. also showed
that neuropsychic development in 40 breast-fed children
corresponded to the age normin 92.5 % of cases; moderate
delay was recorded in 5.0 % of cases and neuropsychic
development was delayed only in 2.5 % of cases. Among 40
mixed-fed children, a moderate delay was fixed in 7.5 % of
cases, and a delay in neuropsychic development was also
fixed in 2.5 % of cases. At the same time, in 40 children who
were breast-fed, moderate delay was observed in 7.5 %,
and mental retardation was recorded in 12.5 % of patients
(P <0.05) [42].

Now, children born with low birth weight need special
attention of pediatricians. This is associated with a high
risk of disability formation in the first year of life, including
due to damage to the nervous system. So, D. L. Nefedieva
and I. G. Goriunova, when studying the state of health in 49
preterm infants with gestational age at birth of 28.7 + 2.2
weeks and birth weight of 1267.6 + 453.9 g, showed that
by the first year of life, 21 patients (42.9 %) had disabilities.
Moreover, the structure of disabilities included diseases of
the nervous system in 10 (47.6 %) children, pathologies of
the respiratory system in 4 (19.1 %) patients, pathologies
of the visual system in 4 (19.1 %) patients and pathologies
of the hearing system in 3 (14.3 %) patients [43].

The study results of neuropsychic development in
the first six months of life of 72 children (25 boys (34.72 %)
and 47 girls (65.28 %) with a prenatal growth retardation
in the history were presented by D.O. Ivanov et al. Thus,
evaluation on the Apgar scale showed 7-8 points in 15
(20.83 %) children and 8-9 points in 57 (79.17 %) children.
In newborns, the clinical syndromes such as central nervous
system (CNS) depression were recorded in 21 (44.68 %)
(CNS), CNS excitations — in 8 (17.02 %) and autonomic
disorders —in 18 (38.3 %) (CNS). At the age of six months
a violation of muscle tone (usually a decrease or dystonia)
was observed in 21.57 % of children. The frequency and
severity of neuropsychic development disorders in children
increased by six months. Thus, lower harmonious develop-
ment was detected in 35.29 % of children, and inharmonious
neuropsychic development was observed in 54.9 %, while
there was a difficulty in turning from the abdomen to the back
or the children did not start to crawl in 21.57 % of cases,
did not eat from the spoon, did not open their mouth before
the spoon touched the lips, did not pick the food with their
lips — 13.73 %, did not respond to their own and someone
else’s name —to 19.61 %, and in general did not say some
syllables — 70.59 % of the children. Lag of neuropsychic
development of the 1st and 2 degrees of severity occurred
in 60.78 % and 5.88 % of patients, respectively [44].

Also, Cathy Monteith et al., when examining 41 children
with an abnormal cerebro-placental ratio, showed that their
gestational age at birth was 33.6 + 4.3 weeks and weight —
1603 + 684 grams. In the fifth minute after birth, the value on
the Agar scale was less than 7 points in 3 children (7.3 %). At
three years old, the growth of these children was 92.3 + 4.4
cm, weight—13.9 + 1.7 kg, head circumference —49.0+ 1.8
cm. At the same time, the indicators of the below average
level of cognitive development were recorded at in 23 %
and motor development — in 35 % of cases [45].
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Ira Adams-Chapman and colleagues studied the psy-
chomotor development of 2134 premature babies who were
born at 25.0 + 1.0 weeks of gestational age with a weight
of 760 £ 154 grams. At the same time, 11% of children had
severe intra-ventricular hemorrhage. The Bayley Scales of
infant Development-lll and a standardized neurosensory
examination was conducted in these children aged 18 to
26 months. In dynamics, the survey showed that neuro-
logical disorders were recorded in 22 %, and suspected
neurological disorders were detected in 19 % of children,
while 59 % of patients did not have pronounced neuro-
logical disorders. Nevertheless, 11.7 % of children had
cerebral palsy, although during the observation period,
the frequency of severe cerebral palsy decreased from
26 % to 16 %. Moreover, the average indicators showing
the level of gross motor were in the range of 7.5 £ 2.8, and
fine motor — 8.6 + 2.9 [46].

But when evaluating the psychomotor development
of 1433 children, Rejane C. Marques et al. nevertheless
proved that the growth and psychomotor development of
a child is positively influenced by the presence of fish in
the mother’s diet during pregnancy as a source of polyun-
saturated fatty acids and breastfeeding [47].

As a result of our work, we determined that children
with a minor genotype of FADS2 polymorphism (rs174583)
and birth weight less than 2500 g had lower rates of neu-
ropsychic development (quolient development, QD) and a
weak normal level of neuropsychic development compared
to children in which a major homozygous or heterozygous
variant of the FADS2 gene polymorphism genotypes
(rs174583) with an average normal level of neuropsycholo-
gical development was detected. Atthe same time, a normal
high level of neuropsychic development was recorded in
children with a homozygous C/C genotype and a weight
of more than 2500 g.

In the future, we plan to conduct a comparative analysis
of the clinical and anamnesis data of children born with low
body weight, including those related to the presence and du-
ration of breastfeeding, mixed or artificial feeding, depending
on the characteristics of their genotype of polymorphism of
the FADS2 gene (rs1745683).

Conclusions

1. Frequency of detection of the allele C of the poly-
morphism of C/T gene FADS2 (rs174583) was 63.59 %
and the allele T — 36.47 % (P < 0.05). The homozygous
genotype TT observed in 16.47 % of the examined children
was found to be significantly less common than the ho-
mozygous genotype CC (P < 0.05) and the heterozygous
genotype CT (P < 0.05).

2. Among the children of the Group I, the homozygous
genotype TT was found in 15.09 %, the genotype CC
in 37.47 % and the heterozygous genotype in 47.17 %.
Among children of the Group Il, the genotype was found
18 %, the genotype CC and CT in 38.96 % and 42.86 %.
Among the children of the Group llI, the genotype CC was
found in 52.50 % of children, the genotype CT in 32.50 %
and the genotype TT in 15.00 %.

3. The lesions of the nervous system with seizures
in the medical history were most commonly reported in
children with the TT genotype (16.45 %, P < 0.05), while
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patients with the CC genotype had seizures in only 5.6 %
of cases. On the basis thereof, it can be assumed that
the C allele and the CC genotype had a protective effect
in the CNS lesions in the perinatal period of the examined
children.

4. Children with a birth weight of 1500-1999 g, with a C/T
heterozygous genotype and a T/T homozygous genotype of
polymorphism of the FADS2 gene (rs1745683) had a lower
total points on the Apgar scale than children with a birth weight
of more than 2000 g (P < 0.05). Moreover, in homozygotes
for T allele, the total points were lower than in heterozygotes.
In children, homozygous for C allele, there was no significant
difference in the total points on the Apgar scale.

5. In children of groups | and Il with the C/C genotype,
the neurological symptoms of “pulling the child’s heel to
the ear”, “abdominal suspension of the newborn” were within
1.0 (1.0; 3.0) and 3.0 (1, 0; 3.0), P < 0.05. Also, children
of group Il (3.0 (2.5; 3.0) on the basis of the neurological
symptoms of “abdominal suspension of a newborn” had
significantly higher rates than children of group I. Among
the heterozygotes with C/T genotype of polymorphism of
the FADS2 gene (rs1745683), the children of the group |
(1.0 (0; 3.0) had significantly lower number of points than
children of the group Il (3.0 (1.0; 3.0)) on the basis of such
neurological symptoms as “posture”, “square window”.
Among the homozygotes with T/T genotype, a significant
difference between the total points in children of groups |
and |l was registered by neurological symptoms: “pulling
the child’s heel to the ear”, “abdominal suspension of
the newborn”, in children of groups | and lll — “flexion of
the foot”, “popliteal angle”; in children of groups Il and IIl —
“abdominal suspension of the newborn”.

6. The coefficient of psychomotor development was
the lowest in children with birth weight of 1500-1999 g
and a minor T/T homozygous genotype of the FADS2
gene (rs1745683) and made 83.0 (75.0; 83.0), which cor-
responded to a weak normal level of the neuropsychiatric
development, while the highest index of psychomotor
development (116.0 (112.0; 141.0)) and a normal high
level of neuropsychiatric development were significantly
registered in children with birth weight of 2500 g and major
C/T homozygous genotype.

Prospects for further studies. We're planning to
study the influence of the polymorphism of FADS2 gene
(rs174583) on bone mineral density.
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