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Abstract

The work aims at studying the prevalence and influence of polymorphism of the C/T
gene polymorphism of ACTN3 gene (rs1815739) on the physical development of children
born with low body weight.

Materials and methods of research. To study the C/T polymorphism of the ACTN3
gene (rs1815739), 170 newborns were examined. Newborns were divided into 4 groups
depending on birth weight: Group | - 50 premature babies weighing 1500-1999 grams
(1776.26 = 20.06 grams), Group Il - 64 premature babies with birth weight 2000-2499 grams
(2225.31£19.46 grams), group 1 - 25 children with normal gestational age at birth, but with
intrauterine growth retardation (2105.00+£56,41), group IV (control group) - 31 children with
normal gestational age and birth weight more than 2500 grams (3009.03+73.04 grams).

Genotyping was performed by polymerase chain reaction according to the instructions
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(Applied Biosystems, USA) using total DNA samples isolated from whole venous blood
using a set of reagents "SNP-Screen" (manufactured by "Syntol") on the CFXteTM Real-
Time PCR amplifier (Bio-Rad Laboratories, Inc., USA).

Results. In all studied children, the frequency of detection of C allele polymorphism
of the C / T gene polymorphism of the ACTN3 gene (rs1815739) was 51.47%, T allele -
48.52%., The frequency of genotypes had the following distribution: CC-30.59%, TT-
26.65%, CT-41.76%. In this case, in group | was the following distribution of alleles and
genotypes: alleles C and T were detected in the ratio of 46.67% to 53.93%, genotypes SS-
32.00%, TT-28.00%, ST-40, 00%, in group Il alleles - C-51,56%, T - 48,44%, genotypes -
CC 28,13%, TT-25,00%, CT - 46,88%, in group Il - allele C was significantly more often
registered than T (68.00% vs. 32.00%, p <0.05) and genotype TT - more often than CC and
CT (52.00% vs. 16.00% and 32.00%). In IV (control) group there was the following
distribution of the frequency of alleles and genotypes of gene polymorphism: allele C -
40.00%, allele T - 60.00%, genotype CC - 38.71%, genotype TT - 19.35%, genotype CT -
41.93%. The lowest monthly values of body weight and weight gain were associated with the
TT genotype of the ACTN3 gene (rs1815739) in preterm infants and children with normal
gestational age at birth, but with intrauterine growth retardation in the first half, and among
children in the comparison group - in the second half, but the overall weight gain for 12
months had no genotypic dependence. Premature infants (observation groups I and Il) with
the TT genotype of the ACTN3 gene (rs1815739) had unevenly lower body lengths during the
first year of life, while children with normal gestational age at birth, but with intrauterine
growth retardation lagged behind in their growth in the first year, and children from the
control group - in the second half. The total annual increase in body length for the first year of
life in all children with the TT genotype was the lowest and amounted to in the first group -
28.50 £ 1.03 cm, in the second - 24.03 + 0.93 cm, in the third - 25.50 + 1.04 cm, in IV - 23.00
+ 0.98 cm. A probable positive correlation was found between the duration of breastfeeding
and the monthly increase in body length in children with the TT genotype of the ACTN3 gene
(rs1815739): y = 0.58, y = 0.76, y = 0.61 from the I, 11 and Il observation groups,
respectively.

Conclusions. It was found that the TT genotype of the ACTN3 gene (rs1815739) in
children is associated with their uneven physical development in the first year of life and
significantly lower rates of body length gain in 12 months, and long-term breastfeeding,
especially premature babies and children with delayed fetal development, their normal
growth.
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BUBYEHHS PO3INIOBCIOI’KEHOCTI TA BIIVIUBY NOJIMOP®I3MY C/T TEHA
ACTN3 (RS1815739) HA ®I3UYHHUI PO3BUTOK JITEN, HAPOJUKEHHUX 3
MAJIOIO MACOIO TIUIA

T. O. JleBuyk-Boponuosa

3anopisbkuii AepKaBHU MeIMYHMI yHiBepcuTeT, 3anopixiks, YKpaina

Pesrome

Meta po6oTn. BuBUHTH pO3NMOBCIOKEHICTh Ta BIUTHB TosiiMopdizmy rena ACTN3
(rs1815739) Ha ¢p13uyHMI pO3BUTOK AITEH, HAPOHKEHHUX 3 MAJIOI0 MAcOI0 Tijia.

Marepiamm Tta meroaum aociaimkenusi. Jlns BuBueHHs mnomimopdizmy C/T rena
ACTN3 (rs1815739) 6yno obcrexeno 170 HoBoHapoKeHUX Aiteit. [litn Oynu po3moaiieHi
Ha 4 Tpynu B 3aJIGKHOCTI Bi Baru npu HapojpkeHi: | rpyna - 50 mepeadacHO HapOHKEHUX
niteit 3 Baroro npu HapomkeHi 1500-1999 rpam (1776,26+20,06 tpam), Il rpyma - 64
nepeavacHo HapoDKeHHUX aiTed 3 Baroro npu HapomkeHi 2000-2499 rpam (2225,31+19,46
rpam), III rpyma — 25 gireii 3 HOpMaabHUM CTPOKOM TecCTallli MpW HApOJDKEHI, ajie 3
3aTPUMKOIO BHYTPHOIITHOYTPOOHOTO PO3BUTKY (2105,00+£56,41), IV rpyna (kontpospHa) — 31
JITe 3 HOPMaJbHUM CTPOKOM TecTamii 1 Baroro mpu HapomkeHi Ouiemie 2500 rpam
(3009,03+73,04 rpam). I'eHOTUITYBaHHS MPOBOIWIOCS METOJIOM IOJIMEpPa3HOI JIAHIFOTOBOT
peakuii 3rimHo 3 iHCTpykuieo (Applied Biosystems, USA) 3 BHKOPUCTaHHSIM 3pa3KiB
totanbHoi JIHK, BuALIEHOT 3 HUIBHOI BEHO3HOI KPOB1 3 BUKOPUCTAHHSIM Ha0OpY peareHTiB
«SNP-Ckpin» (BupobHuK «Syntol») Ha ammtidikatopi CFX96TM Real-Time PCR Detection
Systems («Bio-Rad laboratories, Inc.», USA).

Pe3yabTaTH. Y BCIX HOCTIKEHHUX JiTel yacToTa BusBieHHs anens C momiMopdizmy
reHa noiiMopdismy C/T rera ACTN3 (rs1815739) ckmana 51,47%, anens T — 48,52 %.,
4acToTa 3YCTPIYaEMOCTI T€HOTUMIB Mana HacTymHuil posmoain: CC-30,59%, TT- 26,65%,
CT-41,76%. ITpu npomy, y I rpyni OyB HacTymHii po3mnofin aneniB Ta reHoTumis: aneini C ta
T Oynu BusBNeHI B chiBBigHOMmEHH] 46,67% m0 53,93%, renotunu CC-32,00%, TT-28,00
%,CT- 40,00%, y II rpymi anemi - C-51,56%, T — 48,44%, renotunu - CC 28,13%, TT-
25,00%, CT- 46,88%, y III rpymi - anens C AOCTOBIPHO HacTille peecTpyBajiach, HiX T
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(68,00% mpotu 32,00%, p<0,05) i renotunn TT — gacrimre, Hixk CC Ta CT (52,00% mpoTtn
16,00% ta 32,00%). B IV (xoHTpomnbHiil) rpyni OyB Takwii pO3MOALT YAaCTOTH aJeliB i
TeHOTHUIB noJiMopdizmy rena: anens C- 40,00 %, anens T- 60,00%, renorunn CC- 38,71%,
renotun TT — 19,35%, renorun CT-41,93%. Halinmkudi noMicssuHi ITOKa3HUKK MAacH Tijia Ta
ii mpupocty aconitoBanmuck i3 renotunoM TT rema ACTN3 (rs1815739) y mepemuacHO
HapOoDKEHMX JiTel Ta mirer 31 3BYP y nmepmomy miBpiudi, a cepen Aireil rpynu mopiBHIHHS
— Y IpyroMy HiBpiudi, MpOTe 3araibHi MOKa3HUKH MPUPOCTY MAcH Tina 3a 12 micAiiB He Malu
reHoTHnoBoi 3anexHocti. [lepemyacHo Hapomkeni nitu (I ta Il rpynu cnoctepexxeHHs) 3
reHotunioM TT rena ACTN3 (rs1815739) manu HEpiBHOMIPHO MEHIII NOKAa3HUKH JOBXKUHU
Tila BOPOJOBXK IEPIIOrO POKY >KHUTTSA, B TOM yac sk Aith 31 3BYP BincraBanmu B cBOEMY
3pOCTaHHI B MEPIIOMY, @ JITH 3 TPYNU KOHTPOJIIO — Yy JAPYroMy MiBpiuyl. 3aralbHUNA plUHUN
MPUPICT JOBXKUHU TIA 3a MEPIINi PIK KUTTS y BCix AiTed 3 reHotunom TT, OyB HallHIKUYUM
Tta cknaB B I rpymi — 28,50+1,03cm, B II — 24,034+0,93cMm, B IIT — 25,50+1,04cm, B IV —
23,0040,98cm. BeranoBinieHa BiporiiHa MO3UTHBHA KOPEJALIHA 3aJIeKHICTh MK TPUBATICTIO
MPUPOJHBOTO BHUIOJOBYBAHHS Ta HIOMICSYHMM MPUPOCTOM JOBXKHMHU Tula y JiTed 3
remotuniom TT rema ACTN3 (rs1815739): y = 0,58, y = 0,76, y = 0,61 3 I, II Ta III rpym
CIIOCTEPEKEHHSI, BIMOBITHO.

BucnoBok. Bcranosneno, mo renotun TT rena ACTN3 (rs1815739) y nireit
ACOIIIOETBCA 3 1X HEPIBHOMIPHUM (I3BMYHMM PO3BUTKOM Ha TEPIIOMY pOIll KUTTS Ta
JOCTOBIPHO MEHIIMMM IOKa3HMKAMU MPUPOCTY NOBXKMHHU Tila 3a 12 MicsuiB, a TpuUBaje
IIPUPOJHE BUTOJJOBYBAHHS, OCOOJIMBO MEPEUACHO HAPOKEHUX AITeH Ta JiTel 13 3aTPUMKOIO
BHYTPIILIHBOYTPOOHOTO PO3BUTKY, CIIPUATHME iX HOPMAJIbHOMY 3pOCTaHHIO.

Kurouosi cioBa: aiTu; GisuuHUil pO3BUTOK; Maca Tijia; J0BKUHA; NMoJiMopQi3m;

Ir¢HOTHII.
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N3YUYEHUE PACIIPOCTPAHEHHOCTH U BJIUSHUS ITOJJUMOPDU3MA C/T
TEHA ACTN3 (RS1815739) HA ®U3NYECKOE PA3SBUTHE JIETEMN,
POJIMBIINXCS C HU3KOM MACCOM TEJA

T. O. JleBuyk-BopoHuosa

3anoposkckuii rocyapcTBeHHbIH MeIMIMHCKUN YHUBeEPCUTeT, 3aN0pokKbe, Y KpauHa

Pe3rome

Heas pa6orpi: M3yunTh pacnpoCTpaHEHHOCTh M BIUSHHE MNOJUMOPPHU3MA TEHA
ACTN3 (rs1815739) na pusnyeckoe pa3BuTue AeTel, pO’KICHHBIX C HU3KOW Maccoi Tena.

Marepuaiabl u wmeroabl. J[ns wu3yuenus mnomumopdmsma C/T trema ACTN3
(rs1815739) 6wu10 06CHenoBano 170 HOBOpOXIACHHBIX aeTeid. [letn Obum pasneneHsl Ha 4
IPYIIBI B 3aBUCUMOCTH OT Beca NpHU pokaeHnH: | rpynna - 50 HeTOHOWIEHHBIX JIETEN ¢ BECOM
mpu poxkaenun 1500-1999 r (1776,26 + 20,06 rpamm), Il rpynna - 64 HETOHOMICHHBIX AETEH
¢ Becom nipu poxkaeHuu 2000-2499 rpamm (2225,31 + 19,46 rpamm), 11l rpynma - 25 nereid ¢
HOPMaJIbHBIM CPOKOM T€CTalliu MPU POKIACHUU, HO 3aAE€PKKONW BHYTPUYTPOOHOTO Pa3BUTHUA
(2105,00 £+ 56,41), IV rpynna (koHTposabHas1) - 31 geTeil ¢ HOpMaJTbHBIM CPOKOM T'€CTAIlUU H
BecoMm mpu poxnaeHun Oosiee 2500 rpamm (3009,03 = 73,04 rpamm). ['eHOTHIHpOBaHHE
MPOBOJMIIOCH METOJIOM IMOJIMMEPAa3HOM LEMHOW peakiuu coriacHo uHCTpykuuu (Applied
Biosystems, USA) ¢ ucnoab3oBanuemM o0pasioB totaabHoil JIHK, BeIAEICHHON M3 LENBHOM
BEHO3HOW KPOBHU C HCIIOJIb30BaHWEM Habopa peareHToB «SNP-Ckpun» (IpOU3BOIUTETH
«Syntol») B ammudpukatope CFX96TM Real-Time PCR Detection Systems («Bio-Rad
laboratories, Inc.», USA).

PesyabTaThl. Y BCceX HCCIEIOBAHHBIX JeTell 4dacTtoTa BcTpedaemocTtu amiens C
nonmumopdusma rena nonmumopdusma C / T rena ACTN3 (rs1815739) cocraBuna 51,47%,
amnens T - 48,52%., yactora BcTpeuaeMOCTH T€HOTHIIOB MMeJia CIIeIYIOIIee paciupeeieHue:
CC-30,59%, TT- 26,65%, CT-41,76%. Ilpu srom B mepBoil rpymme ObLT Cleayromei
pacnpenenenue amieneil u reHotunos: amwiens C u T ObTH OOHApY)KEHBI B COOTHOIIEHUU
46,67% k 53,93%, renotunsl CC-32,00%, TT-28,00%, CT 40, 00%, Bo Il rpynne amnenu - C-
51,56%, T - 48,44%, renotunsl - CC 28,13%, TT-25,00%, CT 46,88%, B 11l rpynme - anienb
C nocroBepHO yaile perucrpuponanach, uem T (68,00% npotus 32,00%, p <0,05) u reHoTHn
TT - vame, yem CC u CT (52,00% npotus 16,00% u 32,00%). B IV (koHTposbHOI) rpynie

ObLI Takoi pacnpeaciCHuc 4aCToThl ajiieNnell ¥ TeHOTUIIOB HOJ'II/IMOp(I)I/IE»Ma resa: amiens C-

118



40,00%, ammtens T 60,00%, renotun CC 38,71%, renotun TT - 19,35%, renotun CT -
41,93%. Camble HHM3KHE €XEMECSYHbIE T[OKa3aTeId Macchl Tela M €€ MpHUpocTa
accouunpoBanuck ¢ reHotunoM TT rena ACTN3 (rs1815739) y HenoHOIIEHHBIX JeTel U
nereii co 3BYP B mepBoM mosyroauu, a cpexd IeTeil rpynmbl CpaBHEHHUS - BO BTOPOM
MOJIYTOJMH, OJTHAKO OOIIME MOKa3aTeln MPUPOCTa Macchl Tena 3a 12 MecsieB reHOTUIIOBOI
3aBucumoctu. IlpexneBpemenHo poxaeHHble aetu (I wm Il rpynmel HaOmroneHus) c
reHotunioMm TT rena ACTN3 (rs1815739) umenu HepaBHOMEPHO MEHBIIHME MOKAa3aTeIu
JUIMHBI Tejla B TEYEHHE NEPBOro roja >KU3HM, B TO Bpems Kak JeTh co 3BYP oTcraBanu B
CBOEM POCTE B IMIEPBOM, a JIETH U3 TPYIIIbI KOHTPOJIS - B BTOPOM HoJyroanu. O0umii rogoBoi
MPUPOCT JUIMHBI Tejla 3a MEpBbI roj XU3HU Yy Bcex jaeredl ¢ reHotunoMm TT, Obl1 cambIM
HU3KUM U COCTaBWJI B TiepBoi rpymie - 28,50 + 1,03¢m, Bo 11 - 24,03 £+ 0,93cwm, B 111 - 25,50 +
1,04cm, B IV - 23,00 + 0,98cm. YcTaHOBIIEHA JOCTOBEPHAS MOJIOKUTEIbHAS KOPPEISILIMOHHAS
3aBUCHUMOCTb MEX]Ty MTPOJIOJKUTENBHOCTHIO €CTECTBEHHOTO BCKapMIIMBAHUS U €KEMECIUHBIM
MIPUPOCTOM JUTHHBI Tena y aeter ¢ reHoturioM TT rema ACTN3 (rs1815739): vy = 0,58, vy =
0,76,y=0,61 c I, IT u I1I rpynm HaOIFOACHUST COOTBETCTBEHHO.

BouiBoabl. YcranoBieno, uro reHotunn TT renma ACTN3 (rs1815739) y nereit
acCOLIMUPYETCSl C UX HEPaBHOMEPHBIM (U3NYECKHM pPa3BUTHEM Ha MEPBOM O]y KU3HHU U
JOCTOBEPHO MEHBIIMMH T[OKa3aTeasiMU MpUpPOCTa UIMHBI Tena 3a 12 wmecsnes, a
MIPOJIOJKUTENFHOE €CTECTBEHHOE BCKapMIIMBaHUE, 0COOEHHO HEIOHOUICHHBIX AeTel U JeTei
C 3aJepKKOM BHYTPUYTPOOHOTO pa3BUTHS, Oy/IeT CIOCOOCTBOBATh UX HOPMAJILHOMY POCTY.

KiuwueBble ciaoBa: jaeru; ¢u3nyeckoe Ppa3BuUTHe; Macca TeJa; IJHHA,

MOJTUMOP(U3M; FeHOTHII

Introduction. Impaired physical development of children born with low birth weight
is an urgent problem around the world, because the optimal rate of increase in their weight,
body length, head circumference ensure normal physical development during their life later
on. If the child does not increase body length/height, does not gain weight in accordance with
the established genetic program of development, then there is no adequate increase in brain
mass, which can negatively affect intellectual development. Early child development is
considered one of the most important stages of life, which determines health, well-being,
ability to learn, and behavior throughout life [1]. Today, the World Health Organization
(WHO) identifies physical development as one of the fundamental criteria in a comprehensive
assessment of a child's health. Therefore, the factors influencing the rate of physical

development of premature infants require further study [2].
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According to the modern understanding of genetics, the peculiarities of physical
development are due to DNA polymorphisms, of which there are more than 17 million. More
than 214 genes are now known, the polymorphisms of which are associated with the
development and manifestation of human physical qualities. ACTN3 is a gene that encodes a-
actinin-3, a protein expressed only in type Il muscle fibers. It is well known that skeletal
muscle is made up of individual muscle fibers, which are classified as slow-type fibers (type |
fibers) and fast-type fibers (type Il fibers). Type I fibers are more effective at using oxygen to
produce ATP, which affects the ability to perform resilience and endurance exercises, such as
marathons or cycling. The work of type Il fibers requires a lot of energy, but the way to get it
is under anaerobic conditions, which leads to low endurance of muscles, which in turn affects
the quality of muscle tissue as a whole. A common polymorphism of this gene is R577X
(rs1815739), where the replacement of C by T alleles results in the conversion of the arginine
base (R) to a premature stop codon (X). According to the analysis, X-allelic homozygotes
have a deficiency of the protein a-actinin-3, which is associated with a lower percentage of
rapid fiber contraction. In most studies, the ACTN3 genotype is associated with the
phenotypes of speed and power, which affect the quality of muscle tissue. However, there are
a small number of studies linking the effect of ACTN3 C/ T gene polymorphism (rs1815739)
on motor activity, density, and bone growth. [3, 4, 5]

Materials and methods. To study the C/T polymorphism of the ACTN3 gene
(rs1815739), 170 newborns were examined. Newborns were divided into 4 groups depending
on birth weight: Group | - 50 premature babies weighing 1500-1999 grams (1776.26 + 20.06
grams), Group Il - 64 premature babies with birth weight 2000-2499 grams (2225.31+£19.46
grams), group Il - 25 children with normal gestational age at birth, but with intrauterine
growth retardation (2105.00+56,41), group IV (control group) - 31 children with normal
gestational age and birth weight more than 2500 grams (3009.03+73.04 grams). Genotyping
was performed by polymerase chain reaction according to the instructions (Applied
Biosystems, USA) using total DNA samples isolated from whole venous blood using a set of
reagents "SNP-Screen” (manufactured by "Syntol") on the CFXteTM Real-Time PCR
amplifier (Bio-Rad Laboratories, Inc., USA). This study was conducted in the Department of
Molecular Genetic Research of the Training Medical and Laboratory Center at the
Department of Microbiology, Zaporizhzhia State Medical University, Zaporizhzhia. The work
was carried out within the framework of the research department of the Children Diseases
Department of Zaporizhzhia State Medical University 114U001397.
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The results of the distribution of allele frequencies and genotypes of the studied gene
took into account the analysis of the genetic structure of the population according to Hardy-
Weinberg's law. To compare the frequencies of alleles and genotypes in different groups a
nonparametric statistical method "2 x 2 Table", the Chi-square (df = 1) was used. We also
calculated the odds ratio (OR) using a four-point table with the calculation of the confidence
interval (CI) by the Woolf method. The correlation between the indicators was performed by
the Spearman method rs or Gamma (y).

Non-parametric statistics methods of the licensed software package Statistica for
Windows 13 were used to process the results of the study.

The work aims at studying the prevalence and influence of polymorphism of the C/T
gene polymorphism of ACTN3 gene (rs1815739) on the physical development of children
born with low body weight.

Results. Molecular genetic study of CT polymorphism of the ACTN3 gene
(rs1815739) in all studied children showed that the frequency of detection of the C allele was
51.47%, the T allele - 48.52%, the frequency of occurrence of genotypes SS-30.59%, TT-26,
65%, CT-41.76%. In group | there was the following distribution of alleles and genotypes:
alleles C and T were detected in the ratio of 46.67% to 53.93%, genotypes SS-32.00%, TT-
28.00%, CT-40.00%, in group Il alleles - C-51.56%, T — 48.44%, genotypes CC 28.13%, TT-
25,00%, CT - 46,88%, in group Il - allele C was significantly more often registered, than T
(32.00% vs. 68.00%, p <0.05), genotypes - CC— 16.00%, TT-52.00%, CT-32.00%. The
control group had the following distribution of the frequency of alleles and genotypes of gene
polymorphism: allele C - 40.00%, allele T - 60.00%, genotype CC - 38.71%, genotype TT -
19.35%, genotype CT-41.93%. These data are clearly presented in fig. 1 and in table 1.

Analyzing the data in Table 1, we can conclude that the CC genotype is significantly
less common in children of group Il who had intrauterine growth retardation than among
children of groups I, 11, and IV (p <0.05). The TT genotype is significantly less common
among children weighing more than 2500 g (p <0.05) than among children in other groups.
Heterozygous type of CT was significantly more common among children of group II than
among children of group I and children of group Il - significantly less common than among
children of groups I, 11, and IV.

Further in our study, we decided to estimate body weight, body length, and weight
gain and body length monthly in the first year of life, depending on the genotype of the
polymorphism of the C/T polymorphism gene of the ACTN3 gene (rs1815739). These data

are shown in tables 2-11.
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Fig.1. Frequency of alleles of polymorphism of the gene of polymorphism of C/T of
the ACTN3 gene (rs1815739)
*p<0.05

Table 1. Characterization of genotypes of the ACTN3 gene (rs1107946)
polymorphism (abs./%)

Groups n Genotype abs/%
CcC TT CT
Group | 50 16/32.00% 14/28.00% 20/40.00%
Group 11 64 18/28.13% 16/25.00% 30/46.88%
p I-1I p<0.05 p<0.05 p<0.05
Group 111 25 4/24.00% 13/44.00% 8/32.00%
p [-11I p>0.05 p<0.05 p>0.05
p II-111 p>0.05 p<0.05 p>0.05
Group IV 31 12/38.71% 6/19.35% 13/41.93%
pI-1IV p>0.05 p<0.05 p>0.05
p II- IV p>0.05 p<0.05 p<0.05
p lI- IV p<0.05 p<0.05 p>0.05
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Table 2. Dynamics of weight and weight gain in children of group I in the first year of

life, depending on the genotype of the C/T polymorphism of the ACTN3 gene (rs1815739)

Age and increase per CC genotype TT genotype CT genotype
month
0 month (at birth) 1885.00+151.28 1740.00+130.89 1750.00+132.29
1st month 3033.33+199.56 2784.23+167.34 3135.24+206.78
Increase in 1 month 1225.08+168.61* | 1065.02+206.37*™ | 1356.43+156.23™
2nd month 4380.34+699.28 3678.45+622.42 4180.00+592.38
Increase in 2 month 950.45+367.25* | 880.45+623.08*"" 896.45+53.91™
3rd month 5234012+189.05* | 4965.32+236.05* 5010.78+236.05
Increase in 3 month 1106.00+402.23* | 756.91+356.12*™ | 1045.23+345.45™
4th month 5620.40+602.01 5340.84+502.10 5735.34+467.23
Increase in 4 month 492.00+136.27 456.24+103.18 501.34+161.82
5th month 6360.67+737.11 5930.24+534.23 6245.91+430.26
Increase in 5 month 605.00+68.07 405.00+103.24 562.81+87.57
6th month 6530.00+389.87* | 6235.83+289.34*™ | 6635.50+367.20"
Increase in 6 month 570.00+87.47 378.23+102.34 510.30+99.23
7th month 6795.00+190.53 6500.67+184.94 6812.31+170.28
Increase in 7 month 222.00+76.94 150.32+90.43 231.08+69.34
8th month 7585.00+771.56 6925.12+345.12 7430.80+556.17
Increase in 8 month 430.00+28.28 217.20+78.12 405.34+61.38
9th month 7835.00+305.51 7325.12+207.18 7925.50+290.34
Increase in 9 month 362.50+53.03 324.45+62.87 330.12+63.81
10th month 8205.33+432.47 7785.91+322.71 8305.50+398.98
Increase in 10 month 350.00+45.64 205.35+96.91 300.01+51.98
11th month 8490.50+538.23 8230.50+431.81 8360.45+502.87
Increase in 11 month 162.50+47.87 150.54+76.23 195.50+59.94
12 month 8950.00+1184.62 8435.50+352.23 8755.98+962.35
Increase in 12 month 97.50+31.67 85.50+41.13 105.50+53.23
\rgv(fr']%ﬁé gain overall 12 7435.00+165.87 | 6755.00+334.98 | 7356.50+198.56

* P <0.05 significant difference between children of group | with genotype CC and TT
** P <0.05 significant difference between children of group I with genotype CT and TT.

Children of group | with the TT genotype had a significantly lower weight at the age
of 3.6 months compared with children with the SS genotype (p <0.05) and at the age of 6
months - with the CT genotype (p <0.05). Regarding the monthly weight gain, it was found
that in this observation group, children with the TT genotype had a significantly lower weight
gain at 1, 2, 3, 6 months than children with the CC and CT genotypes (p <0.05). But at 12
months of age, both mean body weight and total annual gain did not depend on the genotype
of the ACTN3 gene polymorphism (rs1815739).

123



Among children of group Il, significantly lower weight was found among children
with TT genotype at the age of 1 and 2 months compared with children with CC genotype (p
<0.05). No significant difference with heterozygotes was found (table 3).

Table 3. Dynamics of weight and weight gain in children of group Il in the first year of
life, depending on the C/T polymorphism of the ACTN3 gene (rs1815739)

Age and increase per month CC genotype TT genotype CT genotype
0 month (at birth) 2210.4 0£181.59 | 2225.50+151.92 | 2230.60+146.06
1st month 3650.02+234.23* | 3150.00+212.13* | 3450.08+251.20
Increase in 1 month 1330.00+190.20 1130.00+160.76 | 1410.25+200.82
2nd month 4987.67+518.07* | 4616.67+417.33* | 4863.67+534.37
Increase in 2 month 1083.33+329.64 983.56+221.54 1057.23+345.44
3rd month 5432.06+465.43 5125.00+365.47 | 5253.43+474.33
Increase in 3 month 501.25+103.45 422.50+208.38 462.33+231.45
4th month 5956.11+523.08 5350.00+414.34 | 5750.23+516.73
Increase in 4 month 720.34+251.09 662.51+231.07 689.49+211.12
5th month 6275.39+245.92 5934.34+204.11 | 6175.59+265.16
Increase in 5 month 389.20+93.21 350.00+84.52 402.23+76.54
6th month 6553.00+267.31 6350.00+342.26 | 6710.30+300.18
Increase in 6 month 352.46+102.83 292.86+142.68 286.18+155.85
7th month 7123.49+242.14 6950.00+342.26 | 7215.01+290.61
Increase in 7 month 398.00+£129.58 400.00+£209.31 420.01+£229.45
8th month 7532.10+143.85 7330.00+263.63 | 7623.82+143.27
Increase in 8 month 230.87+65.34 120.00+57.01 255.67+58.88
9th month 7765.00+273.86 7450.00+263.56 | 7672.02+232.13
Increase in 9 month 211.26+69.34 208.33+73.60 230.33+59.80
10th month 8156.73+234.52 7666.67+273.25 | 7866.67+205.31
Increase in 10 month 178.44+58.10 166.67+93.09 156.35+67.23
11th month 8542.39+306.17 8441.67+352.73 | 8601.70+302.22
Increase in 11 month 190.30+31.82 165.00+41.83 205.33+45.33
12 month 9134.45+298.45 9016.674365.61 | 9221.34+321.11
Increase in 12 month 103+45.32 91.67+58.45 120+36.82
\rilvoer']%?; gain overall 12 734500415212 | 6967.5:212.89 | 7348.00+356.67

* P <0.05 significant difference between children of group Il with genotype CC and TT
** P <0.05 significant difference between children of group Il with genotype CT and TT

Children from the third observation group, who were born with intrauterine growth
retardation and genotype TT, had a significantly lower birth weight compared with children
with genotype CC and CT (p <0.05). Also, children with the TT genotype had a significantly
lower weight at the age of 1, 2, and 3 months compared with children with the dominant CC
genotype (p <0.05). No significant difference with heterozygotes was found (table 4). At the

same time, weight gain among children of group Il depending on CT polymorphism of the
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ACTN3 gene (rs1815739) was significantly lower in children with minor genotype compared
to children with major genotype at 3, 5, and 8 months (p <0.05). A significant difference
between children with the TT and CT genotype was found only at the age of 5 months (p
<0.05).

Table 4. Dynamics of weight and body weight gain in children of group 111 in the first
year of life, depending on the C/T polymorphism of the ACTN3 gene (rs1815739)

Age and increase per CC genotype TT genotype CT genotype
month

0 month (at birth) 2310.00+143.03* | 1860.00+353.71*™ | 2070.00+156.34™
1st month 3130.00 £506.38* | 2890.00+276.08* 3350.00+£395.29
Increase in 1 month 890.00+433.73 525.00+151.71 1000.00+360.41
2nd month 4130.86+711.68* | 3760.00 +415.93* 4247.5+289.87
Increase in 2 month 1070.00+422.20 580.00+83.67 1202.50+468.40
3rd month 4970.00+223.50* 4300+380.79* 5242.86+430.53
Increase in 3 month 1000.00+223.50* 400.00+236.1* 915.00+247.45
4th month 5325.00+817.91 5750.00+516.85 6000.00+424.26
Increase in 4 month 600.004+339.75 550.00+178.89 966.67+202.07
5th month 6000.00+£1378.22 6500.00+368.21 6470.00+1266.33
Increase in 5 month 670.00+167.09* 450.00+74.36*"" 682.50+170.49**
6th month 6650.00+1240.03 7000.00+377.52 7398.33+917.39
Increase in 6 month 550.00+154.97 430+127.95 650.00+150.00
7th month 7400.00+£1343.50 7400.00+325.19 7604.00+£766.05
Increase in 7 month 400.00+160.56 400+157.89 440.00+152.49
8th month 7850.00+£1325.03 7850.00+£724.22 8100.00+£787.40
Increase in 8 month 500.00+72.23* 3004£57.01* 460.00+69.797
9th month 8400.00+£1398.03 8347.50+ 406.10 8700.00+921.61
Increase in 9 month 420.00+124.50 340458.99 512.00+103.68
10th month 8950.00+£1501.77 8737.50+300.83 9300.00+£1035.52
Increase in 10 month 300.00+65.19 250+111.22 380.00+88.531
11th month 9500.00+£1123.56 9460.00+188.41 9800.00+1143.68
Increase in 11 month 250.00486.41 200+108.39 230.00+79.34
12 month 10100.00+913.05 9160.00+£173.26 10000.00+1171.75
Increase in 12 month 225.00+52.44 200+109.75 220.00+ 35.09
Weight gain overall 12 7155.00+£555.00 6943.33+365.49 7246.25+301.75
months

* P <0.05 significant difference between children of group 111 with genotype CC and TT
** P <0.05 significant difference between children of group 11 with genotype CT and TT

Among children of control group 1V, the effect of C/T polymorphism of the ACTN3
gene (rs1815739) on weight and its monthly increase was detected in the second half of the
year, namely, children with homozygous recessive TT genotype had significantly lower

weight and weight gain compared to children with CC genotype and at the age of 10, 11 and
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12 months (p <0.05). There was no significant difference between weight and monthly gain

among children with CC and CT genotypes (Table 5).

Table 5. Dynamics of weight and body weight gain in children of group IV in the first
year of life, depending on the C/T polymorphism of the ACTN3 gene (rs1815739)

12 months

Age and increase per | CC genotype TT genotype CT genotype
month

0 month (at birth) 2945.00+417.75 3195.00+£512.77 2790.00+334.47
1st month 3725.00+198.34 3565.06+ 156.43 3680.54+205.12
Increase in 1 month 987.54+48.13 950.26+52.01 1001.03+56.50
2nd month 4650.06+134.56 4430.00+127.86 4675.93+131.05
Increase in 2 month 765.98+67.23 754.03+56.06 788.01+63.09

3rd month 5425.73+187.45 5260.98+204.12 5335.06+198.34
Increase in 3 month 664.83+70.01 634.72+65.23 652.01+91

4th month 6100.65+187.23 5985.12+186.45 6050.56+178.23
Increase in 4 month 599.34+56.23 584.98+34.09 607.98+57.12

5th month 6720.04+198.56 6550.34+178.56 6660.34+182.36
Increase in 5 month 510.11+45.78 487.12451.12 513.05+43.12

6th month 7345.23+220.62 7125.78+189.34 7230.34+91.97
Increase in 6 month 420.16+71.23 398.12+54.98 412.34481.01

7th month 8125.20+234.56 7890.65+256.10 8090.41+54
Increase in 7 month 390.12+67.23 325.67+39 376.24+28.65

8th month 8765.93+233.45 8345.24+212 8450.25+234.56
Increase in 8 month 467.24+63.29 367.91+78.34 478.29+39.23

9th month 9010.32+245.73 8765.12+203.34 8995.23+225.65
Increase in 9 month 427.23+88.09 350.73+76.22 456.23+83

10th month 9355.27+301.48* 9020.09+201.38*,** | 9650.87+290.29**
Increase in 10 month | 389.12+131.39* 290.13+£102.34* ** 406.39+102.41**
11th month 10010.344387.23* | 9450.98+302.83*,** | 9990.45+342.71**
Increase in 11 month | 561.23+152.56* 351.03+87.34* ** 490.34+122.34**
12 month 10705.43+257.56* | 9955.98+189.90*,** | 10565. 65+234.65**
Increase in 12 month | 243.89+98.45* 150.98+34.43* ** 234.51+487.54**
Weight gain overall 7896.50+214.76 7345.00+256.89 7689.00+234.62

* P <0.05 significant difference between children of group IV with genotype CC and TT
** P <0.05 significant difference between children of group IV with genotype CT and TT

Based on the data in table 6, we can conclude that body length was significantly

shorter in children with the TT genotype compared with the CC genotype at birth and 1 month

of age. With further growth of the child, both the indicators of the dynamics of body length

and its monthly growth were lower in children with the TT genotype, compared with the other

two genotypes, at the age of 3, 4, 5, 6, 7, and 8 months (p <0, 05).
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Table 6. Dynamics of body length and its monthly growth in children of group I in the
first year of life, depending on the C/T polymorphism of the ACTN3 gene (rs1815739)

Age and increase per month CC genotype TT genotype CT genotype
0 month (at birth) 42.90+1.02* 41.75+2.25* 41.10+1.75
1st month 45.,50+1.22* 42.90+2.49* 43.40+1.52
Increase in 1 month 3.10+0.22 3.06+1.37 2.70+0.45
2nd month 49.40+17.63 50.67+3.72 46.60+1.95
Increase in 2 month 3.40+0.96 2.58+0.49 3.60+1.14
3rd month 53.60+3.77* 48.20+1.52* 49.60+1.52
Increase in 3 month 3.40+0.55 2.80+0.84 3.70+0.71
4th month 54.20+1.30* 50.40£2.70% ** 53.40+1.52**
Increase in 4 month 3.80+0.45* 1.60£0.89*,** 3.80+0.44**
5th month 57.60+0.89* 53.25+1.5* ** 56.80+1.48**
Increase in 5 month 3.00+0.71* 1.70+0.45* 2.80+0.84
6th month 59.83+1.83* 56.40+1.14* ** 58.83+1.73**
Increase in 6 month 2.83+0.75* 1.60+0.89* 2.50+1.05
7th month 65.17+1.17* 61.67+1.16%,** 62.60+1.95**
Increase in 7 month 3.00+0.71* 1.30+0.84* ** 3.33+0.71**
8th month 66.50+1.52* 62.50+2.38*,** 65.20+1.48**
Increase in 8 month 2.67+0.82 1.80+0.84 2.40+0.55
9th month 67.67+1.21 66.40+2.79 67.60+1.14
Increase in 9 month 2.67+0.52 2.00+0.71 2.60+0.55
10th month 69.67+0.81 70.50+0.71 69.40+0.55
Increase in 10 month 2.00+0.89 1.40+0.55 1.60+0.89
11th month 71.50+0.84 70.80+1.64 71.00+0.71
Increase in 11 month 2.00+0.63 1.20+0.84 1.80+0.45
12 month 73.00+1.26 72.75+2.36 72.80+1.30
Increase in 12 month 1.83+0.75 1.75+0.50 1.80+0.84
The average increase in body 31.25+0.96* 28.50+1.03*,** 30.50+0.89**
length over 12 months

* P <0.05 significant difference between children of group I with genotype CC and TT
** P <0.05 significant difference between children of group | with genotype CT and TT

Regarding the characteristics of body length among children of group Il, it was found

that children with the TT genotype had significantly lower rates compared with children with
the CC genotype at the age of 0, 1, 6, 9, and 12 months (p <0.05).
The effect of ACTN3 gene polymorphism (rs1815739) on body length and growth in

children born with intrauterine growth retardation depending on genotype was detected

mainly in the first half of the year. Thus, children with TT genotype had shorter body length

than children with CC genotype at the age of 1, 2, and 3 months, CT and CT genotypes at 4.5

and 6 months (p <0.05), and shorter length gain body was detected at the age of 1, 2, 3 and 4

months in children with genotypes TT and CC, at the age of 5 months - with genotypes TT

and CT and CC (p <0,05) (table 8).
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Table 7. Dynamics of body length and its monthly growth in children of group Il in
the first year of life, depending on the C/T polymorphism of the ACTN3 gene (rs1815739)

Age and increase per month CC genotype TT genotype CT genotype
0 month (at birth) 47.50+3.67* 43.75+1.71* 45,50+1.05
1st month 50.83+2.79* 48.75+1.71* 49.35+0.75
Increase in 1 month 5.00+1.41 4.25+1.26 3.33+0.82
2nd month 54.10+1.67 52.00+3.16 54.17+1.47
Increase in 2 month 5.00+1.45 3.00+0.89 3.33+1.21
3rd month 58.20+1.64 55.17+2.64 57.17+£1.72
Increase in 3 month 7.00+5.66 2.67+0.82 2.83+0.75
4th month 59.80+1.30 57.33+2.50 59.17+2.23
Increase in 4 month 2.45+1.50 2.83+0.75 2.000.63
5th month 62.50+1.91 59.33+2.58 62.00+1.89
Increase in 5 month 3.00+0.75 2.25+0.61 2.83+0.75
6th month 65.67+1.53* 62.08+2.54* 63.50+2.26
Increase in 6 month 1.76%0.93 2.08+0.49 1.67+0.82
7th month 66.60+3.58 63.00+1.41 65.50+2.43
Increase in 7 month 2.00+0.76 2.17+0.52 2.00+0.89
8th month 68.83+2.57* 64.83+1.47* ** 67.83+2.26**
Increase in 8 month 2.00+0.68 2.00+1.26 2.33+0.41
9th month 69.42+1.96* 66.00+1.26* 67.75+1.89
Increase in 9 month 1.15+0.50 1.17+0.75 1.58+0.38
10th month 70.58+1.86* 68.00+1.79* 67.50+3.54
Increase in 10 month 2.35+0.45 2.00+0.89 1.17+0.26
11th month 73.00+1.96* 69.50+1.87*,** 71.83+1.72**
Increase in 11 month 1.76+0.48 1.33+0.52 1.53+0.32
12 month 75.50+2.89* 71.33+1.37* 73.17+1.60
Increase in 12 month 3.67+1.00* 1.63+0.89* 1.75+1.05
IThe average increase in body 27.75+0.95* 24.030.93* 26.50+0.89
ength over 12 months

* P <0.05 significant difference between children of group Il with genotype CC and TT
** P <0.05 significant difference between children of group Il with genotype CT and TT
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Table 8. Dynamics of body length and its monthly growth in children of group Il in

the first year of life, depending on the C/T polymorphism of the ACTN3 gene (rs1815739)

length over 12 months

Age and increase per month CC genotype TT genotype CT genotype
0 month (at birth) 47.43+1.62 45.00+1.41 47.25+1.83
1st month 50.71+2.48* 45.33+2.52* 48.25+4.35
Increase in 1 month 3.38+2.40* 1.50+0.71* 2.7+0.67
2nd month 55.25+1.89* 48.00+3.61* 54.50+2.06
Increase in 2 month 5.70+1.92* 2.33+1.53* 4.80+1.30
3rd month 56.25+3.03* 50.33+4.16* 58.50+1.61
Increase in 3 month 2.75+0.50* 1.63+0.48* 3.60+2.22
4th month 59.25+1.47* 53.2545.32* ** 60.4+2.07*,**
Increase in 4 month 3.5+1.95* 1.88+0.25* 2.60+0.82
5th month 62.17+3.66* 54.1345.45*, ** | 64.50+1.29* **
Increase in 5 month 2.92+1.90* 0.8+0.57*,** 3.75+0.96*,**
6th month 63.00+2.45* 55.7545.74* ** 66.40+£2.41* **
Increase in 6 month 2.30+£1.10 1.63+0.48 2.60+0.89
7th month 66.38+1.49 59.00+7.87 65.67+1.53
Increase in 7 month 2.13+1.65 1.25+0.65 2.00+1.00
8th month 68.00+1.83 63.00+6.56 68.00+0.71
Increase in 8 month 2.00+0.82 1.25+1.04 2.38+0.75
9th month 68.80+2.46 65.00+5.57 69.70+0.84
Increase in 9 month 2.20+1.35 1.63+1.11 1.63+0.45
10th month 70.38+1.70 65.5+5.07 71.33+2.52
Increase in 10 month 2.50+1.29 1.75+0.96 1.7+0.84
11th month 71.50+1.63 66.88+5.36 71.88+1.65
Increase in 11 month 2.60+1.14 1.33+0.75 1.63+0.48
12 month 72.75+2.22 69.75+4.57 73.75+0.30
Increase in 12 month 1.60+0.55 2.38+1.11 2.00+1.41
The average increase in body | 57 gg., gax 25.5041.04* 26.57+1.13

* P <0.05 significant difference between children of group 111 with genotype CCand TT
** P <0.05 significant difference between children of group 111 with genotype CT and TT
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Table 9. Dynamics of body length and its monthly growth in children of group IV in

the first year of life, depending on the polymorphism of the C/T gene ACTN3 (rs1815739)

Age and increase per month CC genotype TT genotype CT genotype
0 month (at birth) 53.45+0.78 52.53 + 0.68 52.07 £ 0.75
1st month 54,75+ 1.75 53.05+1.33 53.05 + 1.66
Increase in 1 month 2.24 +£0.92 2.04 £1.00 2.50 +£1.05
2nd month 58.50 + 1.50 55.50 + 1.36 57.50 + 0.98
Increase in 2 month 4,75 +1.07 4.35+0.87 450+1.05
3rd month 61.30 + 0.76 60.07 +1.01 62.5+ 1.33
Increase in 3 month 2.35+0.85 1.85+1.33 2.05+0.68
4th month 63.60 + 1.25 61.55 + 1.50 62.63 +1.24
Increase in 4 month 2.5+0.50 2.25 +0.67 2.01+£0.89
5th month 65.60 + 1.45 64.55 + 1.05 65.05+1.11
Increase in 5 month 1.5+0.51 1.5+0.51 1.5+0.51
6th month 67.00 +0.79 66.05 + 1.25 64.31 +0.85
Increase in 6 month 2.50+0.45 2.0+ 0.65 2.0+1.00
7th month 68.56 + 0.67 67.50- + 0.95 66.05 + 1.01
Increase in 7 month 20+05 2.05+0.45 1.75+0.45
8th month 69.05 +1.75 69.45 + 1.45 68.65 + 1.05
Increase in 8 month 1.35+0.75 1.05 + 0.56 1.75+0.45
9th month 70.5+0.97 70.1+1.33 70.3+0.95
Increase in 9 month 3.0+1.0 2,50+ 1.05 2.75+1.33
10th month 73.45 + 1.85* 71.42 +1.80*,** 74.02 + 1.45**
Increase in 10 month 3.0 £0.88* 2.0 £ 0.45* ** 2.33 £ 0.75**
11th month 74.5 + 2.65* 72.05 + 1.45% ** 75.03 + 2.55**
Increase in 11 month 1.75 + 0.95* 1.05 + 0.45%* ** 1.50 + 0.53**
12 month 76.0 £ 0.95* 72.50 + 0.56*,** 75.00 + 0.85**
Increase in 12 month 3.05 + 1.05* 1.5+ 1.04*** 2.75 £+ 0.98**
The average increase in body 25.67+0.79* 23.00+0.98*,** 26.5+0.87**
length over 12 months

* P <0.05 significant difference between children of group VI with genotype CC and TT
** P <0.05 significant difference between children of group VI with genotype CT and TT

Based on the data in table 10, the indicators of body length and growth in children
with control group 1V were significantly lower among children with the TT genotype than
with other genotypes, at the age of 10, 11, 12 months and overall indicators of body length
and growth in the first year of life.
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Table 10. The state of feeding in the first 6 months

Groups Natural feeding Artificial feeding Mixed feeding
Group | 13.95% 69.77% 16.27%
p I-11 p>0.05 p>0.05 p<0.05
Group 11 33.87% 53.22% 12.90%
Group 111 23.53% 58.82% 17.65%
p I-1II p>0.05 p>0.05 p<0.05
p I-1IT p>0.05 p>0.05 p<0.05
Group IV 54.83% 35.48% 22.58%
pl-1V p<0.05 p<0.05 p<0.05
p -1V p>0.05 p>0.05 p<0.05
p HI-1V p>0.05 p>0.05 p<0.05

Further analysis of the type of breastfeeding in the first year of life showed that in the
first group of observations, 13.95% of children were on natural feeding, 69.77% - on mixed,
16.27% - on artificial. In group Il - 33.87% of children were on natural feeding, 53.22% - on
mixed, 12.90% - on artificial. In group 111 -23.53% of children were breastfed, 58.82% - on
mixed, 17.65% - on artificial, in group 1V - 54.83% of children were on natural feeding,
35.48% - on mixed, 22.58% - on artificial.

However, a correlation between the type of feeding and the increase in body weight
and length, or their monthly growth rates, taking into account the genotypes of the ACTN3
gene (rs1815739) was not registered. However, a probable positive correlation was found
between the duration of breastfeeding and the monthly increase in body length in children
with the TT genotype of the ACTN3 gene (rs1815739): y = 0.58, y =0.76, y = 0.61 with I, II,
and I11 observation groups, respectively.

Discussion. At the beginning of the discussion, we note that in foreign sources, to
show that the polymorphism of the ACTN3 gene replaces arginine (R) at position 577 in the
stop-codon (X), alleles are also denoted as R and X, while in our study as C and T. The
homozygous genotype SS or RR is called major, and the homozygous genotype TT or XX -
minor.

We also compared the results of our study with global population studies. The
frequency of detection of recessive T allele and homozygous TT genotype in children from
the study is much higher than in the world population. The frequency of the C allele is lower
than the world data, and the genotypes of ST and CC, compared with world data, have
slightly lower values. The frequency of occurrence of C and T alleles in our study is close to
the data of the United States of America (USA) and South Asia. The frequency of CC
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genotype of children in our study is close to European data, TT genotype - to US data, CT
genotype - to South Asian data (Fig. 3) [6].
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Fig. 3. Comparison of the frequency of alleles and genotypes of polymorphism of the
ACTNS3 gene (rs1815739) with world data

Zaccagni L. and co-authors studied the relationship between anthropometric
parameters and genetic factors in Croatian sprinters. The study involved 104 Croatian
sprinters: 36 women (mean age 37.0 + 14.8 years) and 68 men (mean age 33.2 + 12.8 years).
As for the ACTN3 polymorphism, the most common genotype was RX (53 subjects, 51%),
followed by RR (32 subjects, 31%) and XX (19 subjects, 18%). The frequency of the R allele
was 56% and X was 44%, with no significant difference by sex. Anthropometric data
included determination of the length of the lower limb and lower leg, the length of the foot.
The most significant predictors of higher running speed were foot size and leg length.
However, this study did not examine the relationship between anthropometric data and
genotypes [7].

In a study by Ana Paula Renno Sierra and co-authors, the C / T polymorphism of the
ACTNS3 gene (rs1815739) was studied among amateur runners. It was found that athletes with
genotype XX had less body weight (70.1 £ 8.5) than athletes with genotype RR and RX (71.6
+ 8.8 and 77.4 + 10.0), with the latter had less training experience than runners with genotype
XX (7.15+5.1yearsvs. 6.14 £ 4.3 and 5.6 + 4.7) [8].

Guereca-Arvizuo and colleagues found that both male and female athletes with the RR

genotype had a mesomorphic somatotype, whereas men with the XX genotype had an
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ectomorphic somatotype. Mesomorphic type or normothermic type is characterized by
moderately rapid muscle gain, ectomorphic or asthenic type of body structure, characterized
by underdeveloped muscles, slim physique [9].

Natalia Potocka and colleagues in her study did not find such a pattern. Analyzing the
relationship between genotypes and somatotypes, the authors observed differences between
men and women. Most women with RR and RX genotypes had endomorphic body type, while
genotype XX was most often represented by women with ectomorphic body type. In contrast,
in the male group, all genotypes were most represented in individuals with mesomorphic body
type. Comparison of male endomorphs with ectomorphs revealed more individuals with the
RR genotype (containing a-actinin-3 in muscle) in the ectomorph group [10].

We did not determine the somatotype in our study, but we observed this trend,
children with the TT (XX) genotype had less weight and weight gain than children with the
CC (RR) genotype.

There are also scientific studies that determine the association of ACTN3 gene
polymorphism with the risk of sports injuries. Qi et al. and Massidda et al. studied the
relationship between exercise intensity and non-contact muscle damage. From these studies, it
became known about the protective effect of the R allele and/or RR genotype from damage,
and in the XX genotype athletes had almost three times more injuries than carriers of the R
allele [11,12]. Based on these data, we can assume that the RR genotype affects human
physical activity during life, ie children with the RR genotype will be more active, which in
turn leads to better muscle mass gain, and children with the XX genotype will be less active,
which in turn affects muscle mass gain and body weight in general.

In addition, it has been established that the ACTN3 XX genotype is associated with
less muscle volume, reduced strength, strength, and endurance [13]. Besides, Arthur Cunha
and co-authors studied genetic variants of ACTN3 and their effect on craniofacial skeletal
bone growth and malocclusion. Thus, it was found that in the examined subjects, the presence
of malocclusion class Il and impaired bone growth of the facial skeleton was associated with
a statistically significant higher incidence of minor homozygous genotype XX (or TT) of the
ACTN3 gene (rs1815739) [5].

Conclusions

1. Molecular genetic study of CT polymorphism of the ACTN3 gene (rs1815739)
in all examined children showed that the frequency of occurrence of allele C was 51.47%,
allele T - 48.52%, the frequency of genotypes SS-30.59%, TT- 26.65%, ST-41.76%, but only

in children with intrauterine growth retardation significantly more often the T allele (68.00%)
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than the C allele (32.00%) and the TT genotype (52.00%) than genotypes CC (16.00%) and
CT (32.00%), p <0.05.

2. The lowest monthly values of body weight and weight gain were associated with the
TT genotype of the ACTN3 gene (rs1815739) in premature infants and children with
intrauterine growth retardation in the first half of life, and among children in the comparison
group - in the second half, but the overall rates of body weight gain 12 months had no
genotypic dependence.

3. Premature infants (groups | and Il of observation) with the TT genotype of the
ACTNS3 gene (rs1815739) had unevenly lower body length during the first year of life, while
children with intrauterine growth retardation were behind in their growth in the first half of
the year, and children from the control group - in the second half of the year. The total annual
increase in body length for the first year of life in all children with the TT genotype was the
lowest and amounted to in the first group - 28.50 £ 1.03 cm, in the second - 24.03 + 0.93 cm,
in the third - 25.50 £ 1.04 cm, in IV - 23.00 + 0.98 cm.

4. A positive correlation was found between the duration of breastfeeding and monthly
increase in body length in premature infants and children with intrauterine growth retardation
with the TT genotype of the ACTN3 gene (rs1815739): y = 0.58, y = 0.76, y = 0, 61,
therefore, for their normal growth, long-term natural feeding should be recommended,
especially for this contingent of subjects.

Financing. The study has been performed in the framework of the planned research
scientific work of the Children’s Diseases Department of ZSMU entitled “The peculiarities of
the development of diseases and the elaboration of the programs of rational nutrition, of
therapeutic and rehabilitation measures improvement, and of prevention of distresses in
children of different age, who reside in an industrial city” state registration No 114U001397.

Conflict of interests: none.
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