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INTRODUCTION

Genetic defects particularly chromosomal abnor-
malities are the most common causes of abortion in
the first trimester [13, 14, 16]. Chromosomal abnor-
malities are found in about 60% of cases [7, 11].

ANALYSIS OF THE LITERATURE DATA

AND STUDY OBJECTIVE

According to the literature data, chromosom-
al abnormalities of embryos are due to high in-
cidence of numerical chromosomal abnormali-
ties in human germ cells: 1-2% in spermatozoa,
about 20% - in the oocyte [4]. Most miscarriag-
es in the first trimester caused by aneuploidies
and its frequency are equal to 50-80% in differ-
ent populations [14, 15, 19, 20]. Autosomal tri-
somy is the most common chromosomal abnor-
mality [5, 11, 12] - up to 50-60%, according to
some authors - up to 96%. Among miscarriage
highest percentage trysomies are 16, 22, 21,
15, 13, 18 chromosomes trisomies in descend-
ing order [4]. Trisomy equally often occurs and
anembryonic gestation both pregnancy does
not develops [3]. Polyploidy (20-25%), monoso-
my of sex chromosomes (10-15%) and restruc-
turing (5-6%) are also significant factors in the
number of abortions.

Genetic abnormalities as translocations, dou-
ble trisomies and mosaicism associated with
anembryonic gestation. In anembryonic gesta-
tion polyploidy is observed twice as likely than
pregnancy that is not developing [3].

Monosomy only form that is compatible
with intrauterine and postnatal development -
monosomy X. Polyploidy compatible with fetal
development in humans only as tryploidy 69
XXX and 69 XXY, occurring in 5.7% of cases and
tetraploidy — at 2.39% [4].

Aneuploidy or polyploidy de novo arising from
the meiotic or mitotic zygote mistake unbalanced
rearrangements, and unbalanced segregation of
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AND NATURAL FERTILIZATION

parental balanced translocation products. Unbal-
anced chromosomal constitution may influence
the development of the placenta and cause abor-
tion [8, 171.

Chromosomal abnormalities can be detected
using cytogenetic and molecular cytogenetic
analysis. In assessing the loss of pregnancy due to
chromosomal abnormalities is important to un-
derstand the relationship between chromosomal
abnormalities and pregnancy loss to ensure prop-
er genetic counseling parents.

The literature on chromosomal abnormali-
ties of embryos from repeated spontaneously
abortions after in vitro fertilization and natural
fertilization are rare. It is interesting comparing
the frequency and types of karyotypes abnor-
malities in miscarriages artificial and natural
fertilization.

The purpose of the research was to study chro-
mosomal abnormalities of abortive material in
women with recurrent spontaneous abortion after
in vitro fertilization (IVF) and natural fertilization.

MATERIAL AND METHODS

A cytogenetic and molecular cytogenetic study
of 440 samples of chorionic villas from women with
recurrent miscarriage, among which 240 persons
pregnancies occurred in cycles of IVF (group I) and
200 alone (group ll). The average age of patients
in group | was 33.98 + 0.26 years and in group Il -
33.59 £ 0.29 years.

Couples were treating infertility using assisted
reproduction at the Medical Center of repro-
ductive health “Gamete” (Odesa) and University
Hospital “Center of restorative and reconstruc-
tive medicine” of Odesa National Medical Uni-
versity. Patients were examined before the as-
sisted reproduction technology under the Order
of the Ministry of Health of Ukraine order from
09.09.2013 N2 787 “On approval of the Proce-
dure of reproductive technologies in Ukraine”.
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TABLE 1. DNA PROBES FOR FISH-ANALYSIS OF CHORIONIC VILLI NUCLEI FLUOROPHORES

Chromosome Locus Name samples Fluorophores
. 13q14 Vysis LSI 13 RB1 (13q14) Spectrum Orange
13q14 Vysis LSI 13 Spectrum Green
15 15p11.1-q11.1 Alpha Satellite DNA Vysis CEP15 (D15Z4) Spectrum Orange
16 16q11.2 Satellite [ DNA Vysis CEP 16 (D16Z3) Spectrum Aqua
18 18p11.1-q11.1 Alpha Satellite DNA Vysis CEP 18 Spectrum Aqua
. 21922.13-q22.2 Vysis LSI 21 Spectrum Orange
21922 Vysis LSI RUNX1 Spectrum Green
22 22q11.2 Vysis LSI 22 (BCR) Spectrum Green
X Xp11.1-q11.1 Alpha Satellite DNA Vysis CEP X Spectrum Green
Y Yp11.1-q11.1 Alpha Satellite DNA Vysis CEPY Spectrum Orange

The diagnosis of habitual miscarriage exhibited based on TABLE 2. RANGE KARYOTYPES OF MISCARRIAGES THAT
the presence of women surveyed couples with spontaneous ~ OCCURRED IN IVF CYCLES AND NATURAL CONCEPTION,
abortions in natural cycles and/or intracytoplasmic sperm in- ~ ABSOLUTE NUMBER (%)
jection cycles. Biochemical pregnancies were not considered. Ghromosomal

To avoid contamination of maternal blood samples abortive abnormality IVF (n = 240) Natural cydles (n=200)
material containing chorionic villi washed three times in saline.

Fruit or extra-embryonic tissues were collected from the sur- frisomy 2 30.5) 1030
rounding maternal deciduas. Trisomy 3 0(0.00) 1(0.50)
Formetaphasechromosomes usedthedirect method of fix- Trisomy 4 0(0.00) 3(1.50)
ingthechorionicvilliof modificationsthatallowforquickanal- Trisomy 5 1(042) 0(0.00)
ysis and ellmlngtg the risk of contamlnatlop by maternal cells [ 3(125) 10050)
[1,2,6].AG-staining chromosome was carried out by conven- -
tional GTG-standard method using trypsin by M. Seabright LAy L) L
(1971) as A.F. Zakharov at al. modified (1982). In each case, Trisomy 8 2(0.83) 0(0.00)
at least 11 metaphase plates analyzed. Microscopic analy- Trisomy 9 1(0.42) 1(0.50)
sis of metaphase plates at the increase in 1000 was carried Trisomy 10 2(0.83) 1(050)
out using a microscope Axioplan 2 firm Zeiss. Sampling and )
. . Trisomy 11 1(0.42) 1(0.50)
analysis of chromosomes metaphase plate was carried out
according to generally accepted criteria [7]. Trisomy 12 301.29) 1(0.50)

Spectral karyotyping by fluorescent hybridization in Trisomy 13 6(2.50) 9(4.50)
situ (FISH) on interphase nuclei chorionic villi hybridiza- Trisomy 14 1(0.42) 4(2.00)
tion was performed directly labeled with fluorescent dyes i
DNA probes. For the stud;l used a sample Abbot Mol);c— frisomy 13 ui8) 8(400)
ular (USA): Aneu Vysion Multicolor DNA Probe Kit (Vysis Trisomy 16 14(5.83)* 25(12.30)
CEP 18 / X / Y - alpha satellite / LSI 13 / 21), Vysis CEP 15 Trisomy 17 1(0.42) 0(0.00)
(Spectrum Orange), Vysis CEP 16 (Spectrum Aqua), BCR 22 Trisomy 18 3(1.25) 7(3.50)
(Spegtrum Green) etc. (Table 1). To deter-m.me.the balance o 2(083) 2(1.00)
rebuilt by karyotype chromosome hybridization selected -
set of probes specific for centromeric and subtelomeric LSyl Sl ey
regions rearranged chromosomes and marked with differ- Trisomy 22 13(542) 6(3.00
ent fluorophores or combinations (Table 1). Analyzed 150 XXY 3(1.25) 1(0.50)
interphase nuclei. We investigated loci of 13, 15, 16, 18, 21, Multiple trsomy 7092) 6(3.00)
22 and X, Y chromosomes.

Microscopic identification of chromosomes was carried an Monosomy X 5208 6(3.00)
increase in 1000 using a fluorescent microscope Axioplan 2 Monosomy 21 2(0.83) 1(0.50)
firm Zeiss, equipped with 100-watt fluorescent lamp and a set Triploidy 3(1.25)% 22 (11.00)*
of special filters (DAPI/FITC/Rhodamine, Zeiss) and automatic Tetraploidy 4(167) 4(2.00)
image analysis ISIS (MetaSystem:s). Structural chromosomal

Resultsmolecular cytogenetic studies cited by the International abnormalities 2(0.83) 8(4.00)
System of Nomenclature human cytogenetics [9, 18].

Marker chromosome 1(0.42) 2(1.00)

The data was treated using an Excel tables.
* statistical probability between | and Il groups, p < 0.05
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COLLAGE. FISH-ANALYSIS OF 13, 15, 16, 18, 21,22, X AND Y CHROMOSOMES IN
CHORIONICVILLI FROM SPONTANEOUS ABORTIONS

Figures 1A — 3A. Male karyotype. Aneuploidies of 13, 15, 16, 18,21, 22, X, Y chromosomes are not
registered.

Figures 1B — 3B. Female karyotype. Investigated regions of 13, 15, 18, 21, 22 chromosomes are
two copies. The investigated region of chromosome 16 has three copies, which may indicate a
trisomy of chromosome 16 (B2).

Figures 1C— 3C. Male karyotype. Aneuploidy of 13, 16, 18, 21, 22, X, Y chromosomes has

been reported. In the 50 surveyed cores (100%) revealed three copies of telomeric district of
chromosome 15, which may indicate a trisomy of chromosome 15 (C2).
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CHROMOSOMAL ABNORMALITIES OF EMBRYOS AS A MAJOR FACTOR RECURRENT SPONTANEOUS ABORTION AFTER ARTIFICIAL AND NATURAL FERTILIZATION
K.P. Holovatiuk, PhD, chief medical officer of Medical Center of Reproductive Health Protection “Gamete”, Odesa

Chromosomal abnormalities are the most common causes of abortion in the first trimester. Most miscarriages in this term of pregnancy are due to aneuploidy, the frequency of which is
50-809%. Autosomal trisomy is the most common chromosomal abnormalities.

The aim of the study was to investigate chromosomal abnormalities of abortive material in women with recurrent spontaneous abortion after in vitro fertilization and after natural
fertilization.

(ytogenetic and molecular cytogenetic studies include 440 samples of chorionic villi from women with recurrent miscarriage, among whom 240 patient had the pregnancy in IVF cycles
(group 1) and 200 women had a naturally way pregnancy (group I1). The average age of patients was 33 years.

Spectral karyotyping by fluorescent hybridization in situ on interphase nuclei of chorionic villi cells was performed with direct hybridization labeled with fluorescent dyes DNA probes.

Results of cytogenetic and molecular cytogenetic studies showed that 43.33% abortions after IVF and 65.00% ones following natural conception had an abnormal karyotype, including
autosomal trisomies respectively 35.00% and 42.00%; disomy X — 1.25% and 0.50%; monosomy X — 2.08% and 3.0%; monosomy 21— 0.83% and 0.50%; polyploidy — 2.92% and 13.00%;
structural chromosomal abnormalities — 0.83% and 4.0%; marker chromosome — 0.42% and 1.00%.

(ytogenetic study of chorionic villi in recurrent spontaneous abortion is an integral part of the diagnostic evaluation. If at the cytogenetic study a spontaneous chromosomal anomaly
detected, the next pregnancy proposed planning without a more detailed genetic examination. If a hereditary chromosomal anomaly, it is assessed the risk of its occurrence during the next
pregnancy, carried out medical and genetic counseling.

An artificial insemination with controlled selection of sperm and embryos in women with recurrent miscarriage history leads to a smaller number of chromosomal abnormalities in the
embryo than in miscarriages after natural conception.

Keywords: chromosomal abnormalities, embryo, spontaneous abortion, in vitro fertilization, natural fertilization.

XPOMOCOMHI AHOMAJIT EMBPIOHIB K OCHOBHMIA YAHHUK MOBTOPHOrO MUMOBIIbHOTO MEPEPUBAHHA BAFITHOCTI MICAA WITYYHOrO TA NPUPOAHOTO 3ANMIAHEHHA
K.I. TonoBariok, k. mep. H., ronos. nikap MeauyHoro LieHTpy penpoayKTvBHOrO 330poB'A «[ameTa», M. Oneca

XpomocomHi aHoManii € HaiibinbLL NOLIMPeHUMIU MPUYMHAMI NepepUBaHHA BariTHOCTI B NepLLIOMY TPUMECTPI. binbLuicTb BUKIAHIB Y LibOMY TepMiHi BariTHOCTi 3yMOBMeHi aHeynnoigiamy,
yacToTa AKuX cknagae 50-80%. HaltuacTilumnmu XxpoMoCOMHUMM aHOMANIAMM € ayTOCOMHI TPUCOMIT.

MeTolo focnigxeHHs CTano BUBYEHHA XPOMOCOMHMX aHOManiil abopTUBHOro MaTepiany y IiHOK i3 NOBTOPHUMY MIUMOBIAbHUMYU abopTami NicnA 3annigHeHH in vitro Ta NpUPOAHIM
wnAxoM. lIpoBefeH0 LUTOreHeTHi Ta MONeKyNAPHO-LIUTOreHeTYHi RoCifKeHHA 440 3pa3KiB BOPCUH XOPiOHY Bif iHOK 3i 3BUYHIIM HEBIHOLLYBAHHAM BariTHOCTi, cepes AKX y 240 oci6
BAriTHOCTI HaCTaNN B LMKNax 3annigHeHHa in vitro (rpyna I) Ta y 200 npuposHum wanaxom (rpyna Il). Cepennili Bik navwjieHTok cknaaas 33 poku.

CnekTpanbHe KapioTUnyBaHHA MeTOZOM ntoopecuieHTHoI ribpuau3aLii in situ Ha iHTepdazHIX AApaX KNiTUH BOPCUH XOpioHa NpoBoAMAY 3 be3nocepesHbolo ribpuaK3aLielo MapkoBaHuX
dnyopecueHTHIMu 6apBHUKaMu JHK-30HziB.

3riZiHO 3 OTPMMAHUMM Pe3ynbTaTaMit LiUTOTEHETYHOTO Ta MONeKYNAPHO-LNTOTeHETYHOTO AOCTTIAXeHHS, 43,33% abopTycis nicna 3annigHeHHa in vitro i 65,00% nicna npupoaHoro
3aYaTTA Masn aHOManbHUIi KapioTIn, Cepes AKX ayTOCOMHI TPUCOMIT cKnanm BignoBiaHo 35,00% i 42,00%; ancomii X — 1,25% i 0,50%; moHocomii X — 2,08% i 3,0%; moHocomii 21— 0,83% i
0,50%; noninnoigii — 2,92% i 13,00%; cTpyKTypHi XpomocomHi aHomanii — 0,83% i 4,0%; mapkepHa xpomocoma — 0,4 % i 1,00%.

LuToreHeTuHe FOCTIZXEHHA BOPCUH XOPIOHY NPy HAABHOCTI NOBTOPOBAHUX MUMOBIbHIX a0OPTIB € HEBI/'€MHOI0 YaCTUHO AiarHOCTUYHOTO 06CTEXeHH. AKLLO XPOMOCOMHA aHoMaris,

BUABNEHA MPU LUTOFEHETUYHOMY AOCITIKEHHI, € CTIOHTAHHOIO, MPOMOHYETbCA 3an/aHyBaTU HACTYMHY BariTHiCTb 6€3 NpoBezeHH GiNbLL AETaNbHOr0 FeHETUYHOTO 06CTEXEHHA. AKLLO
XPOMOCOMHA aHOMafisl CaZKoBa, OLHIETbCA PU3VIK il BUHUKHEHHA NPI HACTYMHIli BAriTHOCTI, 3AMCHIOETHCA MeAUKO-TEHETUUYHE KOHCYNbTYBAHHS.

Y XIHOK 3i 3BUYHIM HEBMHOLLYBAHHAM BariTHOCTi B aHAMHe3i NPOBe/eHH LUTYYHOTO 3amiAHEHHA 3 KOHTPONbOBAHNM BiA6OPOM CriepMaTo30igiB Ta eMOpiOHIB MPUBOAKUTL A0 MEHLLOTO
yucna XPOMOCOMHINX aHOMaTili B eMOPIOHIB, HiX Y MUMOBINbHYX BUKIWAHIB MiCNA MPUPOAHOTO 3aUaTTA.

KniouoBi cnoBa: xpoMocomHi aHoManii, eM6pioH, MUMOBINbHUI aBOpT, 3anisHeHHA in vitro, NPUPOAHE 3anMiAHEHHS.

XPOMOCOMHBIE AHOMA/UW IMBPUOHOB KAK 0CHOBHO# ®AKTOP IOBTOPHOTO CAMONPOW3BONIbHOTO NPEPbIBAHNA BEPEMEHHOCTM MTOC/IE UCKYCCTBEHHOTO U
ECTECTBEHHOTO OMJIOJ0TBOPEHUA

E.I1. TonoBariok, K. Mef. H., naB. Bpay MeaUUMHCKOTO LieHTpa penpoAyKTUBHOTO 30poBbA «fameTan, I. Opecca

XpOMOCOMHble aHoManHy ABNAIOTCA HaubosIee PAcPOCTPAHEHHbBIMI MPUYMHAMY NPEPbIBaHIA GEPEMEHHOCTI B IEPBOM TPUMECTPE. BONbLIMHCTBO BbIKWAILLEH B TOM CPOKe
6epemMeHHOCTI 06yCIIoBNEHbI aHEYMNOUANAMY, YACTOTa KOTOPbIX cOCTaBAAeT 50—80%. Hanbosiee YacTbIMU1 XPOMOCOMHBIMM AHOMANMAMM ABNIAOTCA Ay TOCOMHbIE TPUCOMUM.

Llenbto nccnenoBanma CTano U3yyeHme XpoMoCOMHBIX aHOManHiA abOPTUBHOTO MaTepuana Y XeHLUMH C TOBTOPHBIMIN CAMOMPOU3BOALHbIMI abopTaMit NoCe ONNI0A0TBOPEHUSA i Vitro
11 eCTECTBEHHbIM NyTeM. [poBezeHbI LuToreHeTueckine i MoneKynApHo-LToreHeTiyeckme uccnefoBanna 440 06pa3LioB BOPCUH XOPUOHA OT KEHLUMH C NPUBbIYHBIM HEBbIHALLMBAHWEM
bepemeHHOCTI, Cpenm KOTOPbIX Y 240 XeHLUMH 6epemMeHHOCTM HaCTyNUN B LNKNaX 0nnosoTBOpeHua in vitro (rpynna ) ny 200 — ectectBeHHbIM nyTem (rpynna Il). CpenHuii Bo3pact
NaLMeHTOK cocTaBI 33 roga.

(neKTpanbHoe KapuoTUNMPOBaHIe METOLOM GAI0OPeCLeHTHOI rbpIAM3aLuMIA in situ Ha MHTepGa3HbIX AZPaX KNETOK BOPCUH XOPUOHA MPOBOAAM C HenocpeACTBEHHOI rbpuan3aLmeil
MapKMpoBaHHbIX GnyopecueHTHbIMU Kpacutenamu IHK-30H708.

(CornacHo NonyyeHHbIM pe3ysbTaTam LUTOreHeTUYECKOro 11 MONeKyNAPHO-LITOreHeTInYeCKoro ccnenoBanna, 43,33% aboprycos nocne onnogoTBopeHus in vitro n 65,00% nocne
€CTeCTBEHHOTO 3a4aTinA UMeNM aHOMaNbHbIiA KAPUOTHN, CPea KOTOPbIX ayTOCOMHbIE TPUCOMIM COCTaBMAYN COOTBETCTBEHHO 35,00% v 42,00%; aucommun X — 1,25% u 0,50%; moHocommn X —
2,08% 1 3,0%; moHocomun 21 — 0,83% 1 0,50%; nonunnounam — 2,92% n 13,00%; CTpyKTypHble XpoMoCOMHble aHomanuy — 0,83% v 4,0%; mapkepHas xpomocoma — 0,42% 1 1,00%.

LuToreHeTyeCKoe UCCNE0BaHIe BOPCUH XOPUOHA NPY HANIYMU MOBTOPAIOLLIMXCA CAMONPOU3BOMbHBIX aBOPTOB ABNAETCA HEOTbEMIIEMOI YaCTbI0 ANArHOCTUYECKOro 06cNeoBaHus. Ecn
XPOMOCOMHa# aHOManus, 06Hapy»KeHHast MU LUTOTEHETUYECKOM UCCE0BAHIM, SBNAETCA (IOHTAHHOIA, MPeANaraeTcs 3anaHupoBaTh Cedylolilyio 6epemeHHOCTb 6e3 npoeseHma Gonee
JAETINIbHOO eHETUYECKOr0 06cne0BaHNA. ECM XPOMOCOMHAA aHOMaA HACNIeACTBEHHAS, OLEHUBAETCA PUCK ee BOSHUKHOBEHNA MPY CTIeAyHoLLIeil 6epeMeHHOCTH, POBOANTCA MEAVKO-
TEHETUYECKOE KOHCYNbTUPOBAHME.

Y KeHLLIH NPNBbIYHBIM HEBbIHALLNBAHUEM 6epeM€HHocm B aHaMHe3e npoBeJieHe NCKYCCTBEHHOTO OMJIOA0TBOPEHUA C KOHTPONINPYEMbIM 0T60p0M CNepmaTto30Kz0B 1 3M6p|/|0HOB
NPUBOZNT K MeHbLLIEMY YNCITY XPOMOCOMHBIX aHOMAIIA Y 3M6pMOHOB, HeXenu y caMonpou3BOJbHbIX BbIKIABILLE NOCNe eCTECTBEHHOTO 3a4aTh.

KnioueBble ¢110Ba: XpoMOCOMHbIE aHOMalAK, SMOPUOH, CAMOMPOU3BOSbHBII A6OPT, ONSIOAOTBOPEHNUE in Vitr, eCTECTBEHHOE ONNIOA0TBOPEHHUE.
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