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Introduction. The dynamics of the mutational process in populations and
deciphering the causes of infertility, spontaneous miscarriages, a heterogeneous
group of congenital malformations are the least studied issues of modern human
genetics [1].

Birth defects represent a diverse group of disorders of prenatal origin that can be
caused by defects in a single gene, chromosomal abnormalities, multifactorial
inheritance, ecological teratogen, micronutrient deficiency and maternal infections.
Congenital anomaly is a defect in morphogenesis in early embryogenesis. Congenital
malformations usually prevailed in children born of consanguinity [2].

Although the etiology is unknown in 50% of cases, genetic (30-40%) and
environmental (5-10%) components prevail among the majority of known causes [3].

Given that most cases of congenital malformations among all pregnancy outcomes
occur in live births, it is the assessment of the prevalence of congenital malformations
among living newborns, and not all births, that is the most acceptable form of
analysis of epidemiological data [4].

The basis of medical and genetic preventive measures aimed at reducing the
burden of congenital malformations, chromosomal and genetic diseases is an accurate

knowledge of their prevalence in the region, taking into account the population



genetic structure of the population, geographical, environmental and hygienic
features territories and quality of medical care to the population [5].

The general prevalence of congenital malformations, their structure and the
frequency of some specific malformations are different in different maternal ethnic
groups. A study of the prevalence and structure of congenital malformations in
different ethnic groups can become the basis for etiological studies and health
planning [6].

In modern conditions of constant population decline and the presence of adverse
demographic processes in Ukraine, the urgent task is to identify the most significant
genetic and demographic factors affecting the adaptation of the population, as well as
monitoring changes in the volume and structure of the congenital pathology. The
intensity and direction of population transformations should be investigated in the
context of the three components of their dynamics: influences on this process of
factors of microevolution, genetic-demographic parameters, epidemiology of
hereditary and congenital pathology [7].

The aim of this study - analysis of the dynamics of the prevalence and structure of
congenital malformations of newborns in the rural population of the Kherson region
based on monitoring studies for an 18-year period (2000-2017) in the region and
clarification of the role of genetic and demographic factors in their distribution.

Data for study and methods. The study was conducted in accordance with the main
criteria of the EUROCAT European Register [8]: 1) conducting research in limited
populations (accounting for newborns with developmental abnormalities whose
parents live in a given locality); 2) accounting for 19 nosological forms.

When calculating the frequency of malformations of the population of the
Kherson region, we used the materials of the regional medical-statistical register on
the total number of newborns born alive and stillborn, as well as on the birth of
children with developmental disabilities, subject to strict registration (medical form
21, 13, 49). The obtained data were processed using standard statistical methods: the
calculation of the standard deviation of the error of the mean, the error of the

arithmetic average of the characteristic. Statistical calculation of the obtained results



(calculation of confidence intervals and the reliability of differences) was carried out
using the programs STATISTICA and Microsoft Excel 9-2000.
Results and their interpretation. In the Kherson region, isolated single congenital
malformations (97.7%) have the largest share and only 2.3% are multiple, including
chromosomal abnormalities. In the conditions of reduction of the population of
Kherson oblast and reduction of fertility rate, the frequency of congenital
developmental defects among newborns has increased (from 22.3+ 5,4 %o in 2000-
2008 to 40,1 + 8,2%o in 2009-2017 (Table 1).

Table 1

The frequency of congenital malformations among newborns in the Kherson region
(2000-2017)

District Years

2000-2008 2009-2017 2000-2017
Belozersky 189142 53,3+6,3" 36,3+5,3"
Berislavsky 52,5+12,8" 38,4+6,9 452 +7,0°
V.Aleksandrovsky 27,174 23,2+£6,0 252+ 4,6
V.Lepetichsky 73+1,6 21,5+5,2 14,4 + 3,07
V.Rogachiksky 13,9 £5,3 12,6 +3,9 13,3+ 3,1°
Vysokopolsky 22,0£5,6 36,6 £5,7 29,244
Genichesky 24,0+3,5 11,6 +3,3 17,8 +2,9°
Golopristansky 141+£31 45,6 £ 10,0 29,7£6,9
Gornostaevsky 10,8 + 3,6 16,1 5,2 13,4 +3,0°
Ivanovsky 122+41 295+7,3 20,8 £4,3
Kalanchaksky 20,0£5,3 22,3+4,3 21,0+ 3,4
Kakhovsky 23,0+2,8 28,423 25,7+138
N. Serogosy 8,8+1,3 15,2 +5,3 12,0+2,9"
Novovorontsovsky 10,7+ 2,0 15,4 +2,2 13,0+1,67
Novotroitsky 18,2+ 4,2 226 +4,1 20,4+29
Skadovsky 33,2+52" 32,3+6,7 32,8+4,7
Tsyurupinsky 30,6 + 3,3 32,6 +27 31,2+2,1°
Chaplynsky 170+2,2 40,0 £ 27,5 28,6 £59
Total in the district 202+14 276+1,3 238+14
Total in the region 22,3+54 40,1 £ 8,2 30,2+6,4

* The differences are statistically significant at p <0,05

The frequency of genetically determined congenital malformations was
significantly higher (1.33 = 0.018%o) than the average in Ukraine (0.99 + 0.014%o) in




the Kherson region for the period 2002-2015 years. In recent years, there has been a
statistically significant increase in the frequency of hereditary pathology of newborns
in the rural population of the region (from 1.09 to 1.95%o).

The overall frequency of congenital malformations increases in almost all areas of
the Kherson region (from 20.2 + 1.4%o to 27.6 + 1.3%o0) and averaged 30.2 + 6.4%o.
Significant differences in this indicator were found between some populations of the
region: the overall incidence of congenital malformations is significantly higher in
Belozersky (36.3 = 5.3 %o), Berislavsky (45.2 £ 7.0), Skadovsky (32.8 + 4.7 %o),
Tsyurupinsky (31.2 + 2.1 %o) districts. On the contrary, the incidence of congenital
malformations among newborns is significantly lower in the V.Lepetichsky,
V.Rogachiksky, Genichesky, Gornostaevsky, N.Serogosy, Novovorontsovsky
districts (12.0-17.8%o).

Anomalies of the circulatory system (28.5%), the musculoskeletal system
(26.05%) and the genitourinary system (15.25%) occupy a leading place in the
structure of congenital pathology in rural populations of southern Ukraine. The
structure of congenital malformations of newborns contains maxillofacial defects
(mainly lip cleft) (4.25%), chromosomal abnormalities (3.35%), digestive system

defects (3.75%), malformations nervous system (3.0%) (Fig.1).
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Fig.1. Structure of congenital malformations of strict accounting (model forms) in the
Kherson region (2012-2015)



The proportion of multiple malformations in the overall structure of congenital
malformations is 2.27%. In the group of defects with multiple lesions of systems and
organs, the proportion of cases with chromosomal pathology and syndromes of other
etiology is almost the same - 8.0% and 9.1%.

In recent years, a statistically significant increase in the frequency of congenital
malformations of the circulatory system among all other nosological groups has been
observed in the Kherson region (from 23.7% for the period 2000-2006 to 38.3% for
the period 2007-2017). We noted a slight decrease in the frequency of
gastrointestinal malformations (from 3.75% to 3.6 %), defects of the nervous system
(from 3.0 %o to 2.4 %0). The frequency of malformations in the development of the
urinary organs has remained at the same level (15.5-15.0 %). A particular concern is
the increase in prevalence in populations of congenital malformations caused by
chromosomal aberrations (from 4.2 to 5.3 %o) and multiple developmental
malformations (from 2.1 to 3.4 %o).

Between different regions of Ukraine there are significant differences in the
frequency and structure of congenital malformations in newborns. In the western
region and in the northern part of Ukraine in the structure of congenital
malformations of newborns the first place is occupied by defects of the
musculoskeletal system, in the southern part of Ukraine - defects of the
cardiovascular system. In the Chernivtsi region the frequency of defects and
deformations of the musculoskeletal system exceeds the data both in Ukraine and in
other countries approximately 2.7 times [9].

Conclusions and future perspectives. In the conditions of reduction of the
population of Kherson oblast and reduction of fertility rate, the frequency of
congenital developmental defects among newborns has increased (from 22.3+ 5,4 %o
in 2000-2008 to 40,1 + 8,2%0 in 2009-2017). Significant differences in this indicator
were found between some populations of the region. The dynamics of the frequency
of congenital malformations can be used to assess the adaptive homeostasis of
populations under conditions of their genetic and demographic transformation.

A decrease in the population frequency of reproductive losses is accompanied by a

statistically significant increased prevalence of congenital malformations in the



population, which can be explained selective action of "sifting" selection during the
period of fetal development.

A particular concern is the increase in prevalence in populations of congenital
malformations caused by chromosomal aberrations (from 4.2 to 5.3 %o0) and multiple
developmental malformations (from 2.1 to 3.4 %o). The study of the dynamics of the
structure of congenital malformations showed statistically significant increase in the
prevalence of circulatory system malformations among newborns (from 23.7% in the
period 2000-2006 to 35.3% in the period 2007-2015).

The prevalence of congenital malformations in rural populations is inversely
correlated with the prevalence of spontaneous miscarriages (r = - 0.52 £ 0.12; tr =
2.4> tos = 2.12), which indicates the presence of a “sifting” selection effect that
eliminates nonviable genotypes in the embryonic period of ontogenesis.

Rural populations, where over the years of research there has been an increase
in the share of interethnic marriages, are characterized by a higher average prevalence
of congenital malformations (r = 0.50 + 0.46; t = 2.3> ts = 2.12) and low
reproductive losses (r =-0.27 £0.24; t = 1.13 < tgs = 2.12).

Rural populations, which are now elementary populations (endogamy index 0.5
and higher) and in which an increase or relative constancy of the proportion of
homolocal mono-ethnic Ukrainian marriages is observed, are characterized by a
lower incidence of congenital malformations of newborns (respectively 17.7 £+ 3.4:
19, 3 £+ 3.0 %0) compared with populations in which the proportion of such marriages
significantly decreased (28.1 = 4.4) %o. The frequency of homolocal Ukrainian
marriages is inversely correlated with the prevalence of congenital malformations (r =
- 0.37 £ 0.23; tr = 1.59 <tgs = 2.12), although this relationship is not statistically
significant. The level of endogamy does not significantly affect the prevalence of
malformations (r = -0.20 = 0.24; tr = 0.8 <t05 = 2.12).

Analyzing the prevalence and structure of congenital and hereditary pathology, it is
worth considering the influence of population genetic and demographic factors. A
promising area of research is the study of the causes of differences in the prevalence
of congenital malformations among rural populations of the same region with an

analysis of the characteristics of their ethnic structure.
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YacroTa i CTPYKTYpPa BPOIKEHUX Bal PO3BUTKY cepe/l CLUIbCbKOI0 HACEJIeHHS
NIiBJHA YKPaiHH i POJIb TeHETHYHHUX TA AeMOrpaiyHuX YHHHHUKIB Yy IXHBOMY
NOLIUPEHHI

Jlanosenxo O.1., @omina [O.

Y cydacHMX yMOBaxX TMOCTIHHOTO CKOPOUYEHHSI YHCEIbHOCTI HACEJIEHHS 1
HAsBHOCTI HECHPUSTIMBUX JAemorpadiyHuUX IMpoleciB B YKpaiHi aKTyaJbHUM
3aBJAHHSAM € BHSBICHHS HaWOUIbII 3HAYYIIMX TEHETUYHHX 1 JeMorpadiuHux
YUHHUKIB, 110 BIUIMBAIOTh HA aJamnTallil0 HACEJICHHs, a TaKOX MOHITOPUHI 3MIHU
00CATY 1 CTPYKTypHU TE€HETUYHOTO TATAps, BUKIMKAHOTO BPOJIKEHOIO MATOJIOTIENO.
Yacrora BpOKEHUX BaJ PO3BHUTKY HOBOHAPO/KCHHX B XEPCOHCHKIH o00yacTi
soubmunacs (3 22,3 = 5,4 %o B 2000-2008 pokax mo 40,1 + 8,2 %o B 2009 -2017
pokax). B ocTaHHI POKHM CHOCTEPIra€eThCsi CTATUCTUYHO 3HAUYIIE 30UIbIICHHS
YacTOTH CMAJKOBOI MAaTOJIOTii HOBOHAPO/KEHHX CepeJl CUIbCHKOTO HaCelIeHHS
periony (3 1,09 mo 1,95%0). 3arambHa uyactoTa BpOKEHHX BaJ PO3BUTKY
30UTBIIMIIACS MPAKTUYHO B YCIX paiioHax XepcoHchKkoi obinacti (3 20,2 + 1,4 27 no
27,6 = 1,3 %o) Ta B cepeaabomy cTaHoBUTH 30,2 £ 6,4 %o. ICTOTHI BIIMIHHOCTI 32 IIUM
MOKa3HUKOM BHUSABIICHI MK JIESIKUMU MOMYJISLISIMH PETIOHY. Y CTPYKTYp1 BPOJKEHO1
NaToJIOT1i MPOBiJIHE MicIle 3aliMalOTh BaJM PO3BUTKY CUCTEMHU KpoBooOiry (28,5%),
KicTKOBO-M's130Bo1  cuctemu  (26,05%) 1 cedocrareBoi cuctemu (15,25%).
[lomupeHicTh BPOIKEHUX BaJ PO3BUTKY 3BOPOTHO KOPENIOE 3 MOIIMPEHICTIO
MUMOBUIBHUX BUKUAHIB (r = - 0,52 £ 0,12; tr = 2,4> t05 = 2,12), mo BKa3zye Ha
HasSIBHICTh €(EeKTY BiIOOPY «IIPOCIFOBAaHHS», IKUH YCYyBa€ HEKUTTE3MATHI TCHOTUITH B
eMOpiOHAJIBHUH TIEP10]] OHTOTEHE3Y.

CinbChbKi TOMYJIALIl, B SKMX 3a POKH JOCITIKEHBb 3pOCia YacTKa MDKETHIYHUX
NUTI001B, XapaKTEPU3YIOTHCS OUIBII BHUCOKOK TOIIMPEHICTIO BPOJKEHUX Bal
po3Butky (r = 0,50 £ 0,46; t = 2,3> t05 = 2,12). B ejnemeHTapHHX MONyJAIifx (3
iHAeKcoM eHaoramii 0,5 1 BHIIIE) CrIOCTepiraeThes 30UIbIIEHHS a00 BIJHOCHA CTAJICTh
YaCTKH TOMOJIOKQJIbHMX MOHOCTHIYHMX YKpaiHChKUX MII00IB 1 OUIBII HU3bKA
MOIIMPEHICTh BPOKEHUX BaJl PO3BUTKY Cepell HOBOHAPO)KeHUX. PiBeHb eHporamii
ICTOTHO HE BIUIMBA€ Ha MOIIUPEHICTh Baj po3BHUTKY (r = -0,20 + 0,24; tr = 0,8 <t05 =
2,12).

[lepcieKTUBHUM HAINPSIMKOM JOCIIPKEHb € BUBYCHHS MPUYHH BIAMIHHOCTEH Y
MOIIUPEHOCTI BPO/KEHUX BaJ PO3BUTKY CEpel CUIbCHKOTO HACEICHHS TOTO K
pETioHy 3 aHaIi30M 0coOMBOCTEN (DOPMYBAHHS iX €THIYHOI CTPYKTYPH.

KuiouoBi cjioBa: Bpo/KeH1 Bay PO3BUTKY, MOMYJIAIIS, ETHIYHA CTPYKTYpa



YacToTa U CTPYKTYpPa BPOKIEHHBIX IOPOKOB PA3BUTHS CPeIH CEJIbCKOI0
HaceJIeHHs I0Tra YKPAUHbI U POJIb TeHETHUYECKHUX U IeMorpauiecknx
(haxkTOpPOB B X pacNpoCTPAHEHUH
Jlanosenko E.I"., @omuna FO.

B coBpeMeHHBIX yCIOBUSIX TOCTOSIHHOTO COKPAIIICHUS! YUCIICHHOCTH HACEJICHUS U
HaJu4usl HEOJAronpUATHBIX JEeMOTrpauuecKUX MPOIECCOB B YKpPaWHE aKTyalbHOU
3aJlaueil  SABJSIETCS  BBISIBJIEHWE  HauWOoyiee  3HAYMMBIX  TEHETHYECKUX U
neMorpadguyeckux (pakTopoB, BIMUSIONIMX HA aJanTalldi0 HaceJCHUs, a TakkKe
MOHUTOPUHT U3MEHEHUsI 00beMa U CTPYKTYpPhl T€HETUYECKOrO Tpy3a, BBHI3BAHHOIO
BPOXKJICHHOW  marojorueil.  Yacrota  BpPOXKIEGHHBIX  MOPOKOB  Pa3BUTHUSA
HOBOPOKJICHHBIX B X€pPCOHCKOM obsacTu yBeanuuiach (¢ 22,3 + 5,4 %o B 2000-2008
rogax g0 40,1 + 8,2 %o B 2009 -2017 romax). B mocnegnue roapl HaOIrOgaCTCS
CTaTUCTUYECKH 3HAYMMOE YBEJIMYECHHE YacCTOThl HACIEICTBEHHOW MAaTOJIOTHUU
HOBOPOXKJICHHBIX CpeIu Ccelbckoro Hacenenus peruoHa (¢ 1,09 mo 1,95%o).

OO6mras yactoTa BPOXKJICHHBIX MOPOKOB PA3BUTHS YBEJIMUUIIACH MPAKTUYECKH BO
Bcex paiioHax XepcoHckou obnactu (¢ 20,2 = 1,4 27 no 27,6 = 1,3 %o) u B cpegHeM
coctaBisieT 30,2 £ 6,4 %o. CyliecTBeHHBIE pa3IHuMsl 10 ATOMY IMOKa3aTeN0 ObLIN
OOHapyXeHbl MEXIy HEKOTOPhIMH TONYJSIUSIMHU peruoHa. B cTpykType
BPOXKJICHHOW IMAaTOJOTUM BEAYIEe MECTO 3aHHUMAIOT TOPOKH Pa3BUTUS CHUCTEMBI
KpoBooOpaienus (28,5%), KOCTHO-MbIIIEUHON cucteMbl (26,05%) U MOYEnonoBo
cuctemsl (15,25%). PacipocTpaHeHHOCTb BPOXKJIEHHBIX MOPOKOB Pa3BUTHsI 0OpaTHO
KOppEIUPYET C pacPOCTPAHEHHOCTHIO CAMOIIPOU3BOJIBHBIX BhIKUbIIIEH (1 = - 0,52
+ 0,12; tr = 2,4> t05 = 2,12), yro yka3biBaeT Ha Hanmuuue d3(Pdekra oTdOpa
«MPOCEMBAHUA»,  KOTOPBIH  YCTpaHSET  HEXKU3HECNOCOOHBbIE  TEHOTHIBI B
SMOPHUOHATIBHBIN MEPUOJT OHTOTEHE3A.

Cenbckue TOMYJSIMU, B KOTOPBIX 3a TOJIbl MCCIEAOBAHHM BO3pOCia OIS
MEXITHUUECKUX OpaKoB, XapaKTepU3yloTcs 0osee BBICOKON pacnpoCTPaHEHHOCTHIO
BPOXKIEHHBIX MOpokoB pazsutua (r = 0,50 £ 0,46; t = 2,3> t05 = 2,12). B
AJIEMEHTapHBIX MOMyIAugIX (¢ mHAeKcoM sHaoramuu 0,5 u BeIIe) HabOIrOmAaETCS
YBEJIMUEHUE  WJIM  OTHOCHUTEIBHOE  TMOCTOSHCTBO  JOJM  TOMOJIOKAJTBHBIX
MOHOJTHHYECKUX YKPAMHCKUX OpakoB u Oojee HHU3Kasg pacnpoCTPAaHEHHOCTb
BPOK/ICHHBIX MOPOKOB Pa3BUTHUSI CPEAN HOBOPOXKJICHHBIX. YPOBEHb 3HIOTAaMUU HE
OKa3bIBAET CYIIECTBEHHOI'O BIUSHUS HA PACIPOCTPAHEHHOCTh MOPOKOB Pa3BUTHSA (I =
-0,20 + 0,24, tr = 0,8 <t05 = 2,12).

[lepcieKTUBHBIM ~HAMpaBICHWEM HKCCICIOBAHUN SBIACTCA M3YYCHHE NPUYUH
pa3nyuuii B pacOpOCTPAHEHHOCTU BPOXKJICHHBIX TOPOKOB Pa3BUTHUS CPEIH CEIBCKOTO
HACeJIEHUs TOrO0 JK€ PEruoHa C AaHaJIu30M OCOOEHHOCTeH (QOopMHUpPOBAHUS HUX
ATHUYECKOU CTPYKTYPBL.

KuroueBble cj0Ba: BpOXJICHHbIE MOPOKH PAa3BUTHUS, MOMYJSLUSA, STHHYECKAs

CTPYKTYpa



The frequency and structure of congenital malformations among the rural
population of southern Ukraine and the role of genetic and demographic factors
in their distribution

Lanovenko E.G., Fomina J.

In modern conditions of constant population decline and the presence of adverse
demographic processes in Ukraine, the urgent task is to identify the most significant
genetic and demographic factors affecting the adaptation of the population, as well as
monitoring changes in the volume and structure of the genetic load caused by
congenital pathology. The frequency of congenital malformations of newborns in the
Kherson region increased (from 22.3 + 5.4 %o in 2000-2008 to 40.1 £+ 8.2 2009 in
2009-2017). In recent years, there has been a statistically significant increase in the
frequency of hereditary pathology of newborns among the rural population of the
region (from 1.09 to 1.95 %o).

The total frequency of congenital malformations increased in almost all areas of
the Kherson region (from 20.2 = 1.4 27 to 27.6 £ 1.3 %0) and averaged 30.2 + 6.4 %eo.
Significant differences in this indicator were found between some populations of the
region. Malformations of the circulatory system (28.5%), musculoskeletal system
(26.05%) and the genitourinary system (15.25%) occupy a leading place in the
structure of congenital pathology. The prevalence of congenital malformations is
inversely correlated with the prevalence of spontaneous miscarriages (r = - 0.52 +
0.12; tr = 2.4> t05 = 2.12), which indicates the presence of a screening effect that
eliminates non-viable genotypes in embryonic period of ontogenesis.

Rural populations, in which the share of interethnic marriages has increased over the
years of research, are characterized by a higher prevalence of congenital
malformations (r = 0.50 £ 0.46; t = 2.3> t05 = 2.12). In elementary populations (with
an endogamy index of 0.5 and higher), an increase or relative constancy of the
proportion of homolocal mono-ethnic Ukrainian marriages and a lower prevalence of
congenital malformations among newborns are observed. The level of endogamy
does not significantly affect the prevalence of malformations (r = -0.20 + 0.24; tr =
0.8 <t05 = 2.12).

A promising area of research is the study of the causes of differences in the
prevalence of congenital malformations among the rural population of the same
region with an analysis of the characteristics of the formation of their ethnic structure.
Key words: congenital malformations, population, ethnic structure



