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This article is aimed at discussing prenatal diagnosis of fetal genetic abnormalities as an important step in the
detection and prevention of birth defects and genetic syndromes. The authors show the multi-vector nature of this
problem, which requires an integrated approach and the participation of a multidisciplinary team of specialists, such
as gynecologists, radiologists, neonatologists, clinical geneticists, and pediatricians. Among the many methods that
allow diagnosing congenital genetic pathology, this publication highlights fluorescent hybridization in situ. In compar-
ison with other immunogenetic methods, this technique allows assessing the genetic status of an individual cell and
detecting several etiopathogenetically significant abnormal cells among thousands of others with a normal genotype.
This is its advantage over PCR, in which the DNA of all cells is mixed and the result is averaged. The article provides
indicators for the selection of patients for screening for fetal pathology. Prenatal screening pathways, as nowadays in
most countries consist of similar tests. This article is meant to be an introduction into more detailed ethical discussions
about prenatal screening. A new approach of prenatal testing (PNT) will be useful given the currently available diag-
nostic tests. Genetic tests and general trend of individualization in healthcare policies are directions for establishing

prenatal diagnosis with consideration of ethical policies.
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Prenatal diagnosis is important in detecting and
preventing chromosomal and single gen disease.
Steele and Breg in 1966 applied procedure for pre-
viously mentioned points. They show, that amniotic
cells could be cultured and the chromosomes ana-
lyzed. About later chorionic villus sampling (CVS)
technique for fetal genetic diagnosis was published
in 1968. Advances since the mid-1980s have been
the development of CVS procedures in the first tri-
mester and also using recombinant DNA techniques
for the diagnosis of single gene disorders [1, 21].

Prenatal diagnosis is divided in noninvasive and
invasive testing.

Non-invasive testing consists of maternal blood
assay, and ultrasonography.

Invasive testing includes chorionic villus sam-
pling (CVS), amniocentesis and cordocentesis and
infrequently embriyo- and fetal tissue biopsy.

Prenatal diagnosis had been performed by cy-
togenetics, molecular cytogenetics and molecular
genetics techniques [3, 20].

Also, preimplantation embryo biopsy is useable
technique for diagnosis of some genetic disorders
[6, 11]. In this method, in vitro fertilization and em-
bryo culture is followed by biopsy of one or two
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outer cells at the 6-10 cell stage from the embryo-
nel development [4, 14]. In situ hybridisation is the
technique used nowadays for diagnosis.

Prenatal diagnosis is useful in order to inform
pregnant ladies about the risk for newborns defects
or genetic disorders in their intrauterine develop-
ment [9, 17]. In this way, prenatal diagnosis is im-
portant for the life of future newborn baby. There are
various prenatal diagnosis methods for prevention
of the genetic diseases.

In prenatal diagnosis, take part a multidisci-
plinary team consisting of specialists as obstetri-
cians, radiologists, neonatologists, clinical geneti-
cists, pediatres [2, 19].

Results of tests, are important also for candi-
date parents [7, 22].

From one medical perspective, it is known that
prenatal diagnosis is divided in two categories of
tests, concretly noninvasive and invasive [10, 24].
Non invasive tests — techniques consist of maternal
blood sample, and imaging by ultrasonography or
infrequently magnetic resonance imaging [12, 13].
Invasive tests — techniques consist of chorionic vil-
lus sampling (CVS), amniocentesis and cordocen-
tesis, fetal tissue and embriyo biopsy.
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Figure 1 — Papanicolau smear.
Papanicolau stain x40 HPV

g7

Figure 2 — Papanicolau smear.
Papanicolau stain. x40 Bacterian

Figure 3 — Papanicolau smear.
Papanicolau stain x 40 Premalignancy
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Screening method for detecting possible uter-
ine cervix pathologies are also important to men-
tion, in the context of the paper aim So, George
Papanicolaou, together with Andromache Ma-
vroyenous, his wife, discovered the screening test
which is now recognized as the most significant
advance in pathology and more than in the control
of cancer nowadays [16, 23]. So the Papanicola-
ou smear, is known as a routine screening test for
specific pathology especialy to detect malignancy
as uterine cervix. This test was reported in 1928,
and its efficacy was proved by 1941. For prenatal
diagnosis is also useful this above mentioed test,
in order to know the healthy status of the pregnant
womens [18].

Indications for prenatal diagnosis
e Family history and maternal age.

e A positive screening test result is important.

e Structural fetal abnormality, structural parental
chromosomal or genome abnormality detected by
first trimester.

e Chromosomal aneuploidy or other genic and ge-
nomic imbalance in previous pregnancy [ 25].

e Methods for identify are imagistical and labora-
tory.

Fluorescence In Situ Hybridization technique
(FISH). FISH technique uses short sequences of
DNA (probes) that carry fluorescent to detect com-
plementary sequence of chromosomal DNA on
cells and tisues [14]. Target region of FISH probe
is metaphase chromosomes (metaphase FISH) or
interphase nuclei (interphase FISH). Analyzis was
performed by fluorescence microscopy with appro-
priate filters. CCD (charge-coupled device) camera
based imaging and software programme are re-
quired for imaging of target region of applied FISH
probe.

CONCLUSIONS

Prenatal screening pathways, as nowadays in
most countries consist of similar tests. Our article is
meant as an introduction into the more detailed ethical
discussions about prenatal screening. A new appro-
ach of prenatal testing (PNT) will be useful knowing
the curently diagnostic tests. For this purpose, could
be including new techniques for risk-reducing, non-in-
vasive sampling of foetal DNA and drastically enhan-
ced possibilities of what may be faster analysed. Ge-
netic tests and a general trend of individualization in
healthcare policies are directions for establishing pre-
natal diagnosis with respect for ethical policies.
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maternal age over
35 years - risk for
genetical diseases

13 trisomy Patau
syndrome

Figure 4 — Prenatal diagnosis points
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syndrome

21 trisomy Down
syndrome
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Figure 5 — Prenatal diagnosis points
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Moctynuna 16.12.2022

NABOPATOPHbIE METO[bl MPEHATANIbHOM AUATHOCTUKU

'dakynbTeT MeaAMUNHBLI yHUBepcuTeTa TpaHcunbeaHum r. bpawos (Bpaio, PymbiHMS)
2KaparaHamHcKuin MeguumHckmin yHuBepceuTeT (KaparaHga, Pecnybnuka KasaxcraH)

CraTbs nocBsiLLeHa NpeHaTanbHON AMAarHOCTMKE FrEHETMYECKUX aHOManNun Noda, Kak BaXXHOMY 3Tany Ans
BbISIBNIEHWST U NMpeaoTBpaLLEeHNUst BPOXOEHHbIX eEKTOB U FEHETUYECKMX CUHOPOMOB. ABTOpamMu NokasaHa
MHOFOBEKTOPHOCTb AaHHOW Npobnemsbl, 4To TpebyeT KOMMEKCHOrO NOAX0Aa U y4acTust MynbTUAMCUMNIIMHAP-
HOWM KOMaHAbl CNeLnanmncToB, Kak TMHEKOSTOroB, PEHTIEHONOrOB, HEOHATOMNOMOB, KITMHUYECKUX TEHETUKOB, Ne-
avnatpoB. Cpegun MHOXeCTBa METOLOB MO3BONALINX AUArHOCTUPOBAaTb BPOXAEHHYHO FEeHETUYECKYIO NaToso-
Mo B AaHHOW Nybnukaumm BeligeneHa criyopecueHTHyo rmbpugnsaums () in situ. B cpaBHeHuun ¢ gpyrumm
WMMYHOTEHETMYECKUMU METOAAMWN AaHHAs METOAMKA MO3BONSET OLEHUTb FEHETUYECKUIA CTaTyC OTAENbHOW
KNeTKM 1 0BHapy>XUTb HECKOITbKO 3TMONATOrEHETUYECKN 3HAYMMbIX aHOMarTbHbIX KIETOK Cpeaun ThiCAY OpYrnX
C HopManbHbIM reHoTunoM. B aTom ero npenmyliectso B cpaBHeHum ¢ MNUP, npu kotopom OHK Bcex kneTok
CMeLUMBaEeTCA W pe3ynbraT ycpeaHseTcs. B ctatbe AaHbl MHAMKATOPLI NpY OTOOPE NauneHToB AN NpoBede-
HUSA CKPMHUWHIa Ha nartonoruto nroga. B HacTosillee Bpems TpaekTopusi NpeHaTanbHOro CKpUHMHra B 60rb-
LUMHCTBE CTpaH, COCTOMUT U3 aHarnorMyHbIX TECTOB. Vloes Hallen ctaTbM Kak BBegeHue B 6onee nogpobHbie
3TMYEeCKMe OMCKYCCUMM O MpeHaTanbHOM CKpUHUHre. HoBbIV nogxon K npeHaTtaneHomy tectupoBanumto (MHT)
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6yp,eT noneseH, 3Hada coBpemMeHHble JMarHoCTu4eckme TecCThbl. leHeTu4eckne TecTbl M 00Wasa TeHAEHUMS K
nHamengyann3aunm B noJiMTukKe 34paBOOXPaHEHUA ABIMAKTCA HanpaBlieHUAMU O5d YCTaHOBJSIEHUA MNMpeHa-
TanbHOW ANArHOCTUKK C COBMoAEHNEM 3TUYECKUX HOpM

Knroyessie criosa: 66p€MeHHOCTb, npeHartanbHada AnarHoCTuka, cbnyopecu,eHTHaﬂ FVI6pI/IﬂVI3aLJ,I/IFI

A. Yecka', I A6OynuHa?
TYA BITKEH NATONOMMNANbIK AYPYNAPObI OAUATHOCTUKANAYObIH SEPTXAHANLIK SAOICTEPI

"TpaHcunbBaHWUSA YHUBEPCUTETIHIH MeauumHa dakyneteTi bpacos K. (Bpacos, PymbiHns);
2 KaparaHabl MmeguumHa yHuBepeuTeTi (Kaparanabl, KasakctaH Pecnybnukacol)

Byn feINbIMM Makana ypbIKTbiH, FeHETUKarbIK NaToNOrMsAChIH 3epTXaHanblK AuarHocTukanay Typanbl, Tya
OiTKeH akaynap MeH reHeTuKanblk CMHOPOMAAPAbl aHbIKTay XXaHe andblH anydarbl MaHbl3dbl kagam peTiHae.
ABTOpnap KelwleHi Tacingi XXeHe rmHekonorTap, PeHTreHonorTap, HeoHartonorTap, KnMHUKanblk reHeTUuKTep
XeHe neguartpnap cuskTel MamMaHgapablH Ken cananbl TOObIHbIH, KaTbICybIH Tanan eTeTiH Oy MaCeneHiH, aH-
XKaKTbINbIFbIH kKOpCeTTi. Tya BiTKeH reHeTuKarnbIK NaToNorMsaHbl AMarHocTmkanayfFa MyMKiHAOiK OepeTiH kenTereH
apictepain iwiHge Oyn Gackinbim dnyopecueHTTi ubrmbpugunsauma () in situ kepceteqi backa nmMmMyHo-
reHeTuKanblK 84iCTEPMEH canbiCTbipfaHga Oyn afic »xeKe XacyllaHblH reHeTUKanbIK XarganbiH baranayra
)KOHe KanbINTbl reHoTUMNi 6ap MblHAaraH 6ackanapablH apacbiHAa 3TMoNaToreHeTUKanblk MaHbi3abl OipHeLle
aHopManbApl Xacylanapgpbl aHbikTayFa MyMKiHAiK 6epegi. Byn oHbiH TIP-gaH apTbIKWbINbIFL, OHAa 6apnbik
xacywanapabiH JHK-cbl apanackin, HoTwXe opTalua ansiHagsl. Makanaga ypbIKTbiH NAaTONOrMACHIH aHbIKTay
YLiH CKpPUMHWUHIKE NaumMeHTTepai TaHaay kepceTkiwTepi 6epinreH. Kasipri yakpiTTa KenTereH engepae npeHa-
TanbObl CKPUHMHI TPAEKTOPUSACHI YKCac CbiHaKTapaaH Typaabl. bisgiH Makanambi3gblH naeschl npeHartanbabl
CKPWHVHT Typaribl ToMbIFbIpaK 3TMKanbIK Tankbliaynapra kipicne 6onein Tadbinagel. Kasipri 3amaHfbl guarHo-
CTMKanblk CbiHaKTapgpbl 6iny npeHatanbgbl Tectineyre (MHT) xaHa ke3kapacTbl aHblKTangbl. [eHeTuKanbik
TECTTep XXaHe JeHcayrblK cakTay cascaTblH XXeKeneHOipyaiH annbl TeHAEHUMSACHI 3TUKanblK Typae npeHa-
Tangblk QUarHo3abl OpHATY YLUIH KaXeT.

Kinm ce3dep: xyKTinik, npeHaTaneabl AnarHocTrka, driyopecueHTTi rmbpuamnsaums
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