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Annotation

Relevance: The health status of desired children born
after the successful use of assisted reproductive technologies
(ART) remains one of the most discussed in modern medicine.
Existing publications on the use of ART, including extensive
registry studies and systematic reviews/meta-analyses,
have conflicting data regarding the health status of children
conceived through in-vitro fertilization compared to those
conceived naturally.

Most studies are mainly devoted to short-term observations
of the state of somatic or mental childrens’/offspring health
after ART, while publications concerning long-term results are
much less common.

The study aimed to analyze modern publications on
physical and sexual development features, psychosocial status,
endocrine system status, risks of cardiometabolic diseases,
and conformational abnormalities of children conceived using
ART.

Methods: This review includes an analysis of the currently
available data on the childrens’/offspring health born after
ART. The literature was searched in online databases,
including Medline, Scopus, Web of Science, Google Scholar,
Springer, PubMed, ResearchGate, and CyberLeninka. The
search was carried out on all types of studies published
in English and Russian, using the keywords: “assisted
reproductive technologies (ART),” “in vitro fertilization
(IVF),” “offspring,” “children,” “childrens’/offspring health,”
“state of health,” “psychosocial health.”

Results: The literature data analysis revealed several
studies on the possible impact of the state of health of their
parents on the health of offspring in the cases when the parents
decreased fertility is an indication for ART. Excluding such
factors levels the probability of an adverse effect of ART on
future children’s health.

Conclusion: Considering the active development of ART
in Kazakhstan, a large cohort of children born after ART,
and the lack of studies on their morbidity’s health status and
structure, an active study of this problem in our country is
required.

Keywords: assisted reproductive technologies (ART), in
vitro fertilization (IVF), offspring, children, the childrens
health, state of health, psychosocial health.

Introduction: One in seven couples suffer from infertility,
and many of these couples require assisted reproductive
technology (ART) [1]. The use of ART has increased
substantially in recent decades: more than 390 000 children
are born each year worldwide, and the total number of
children born after ART now exceeds 9 million [2]. If this

trend continues and there is no further growth in infertility
services, approximately 167 million people will owe their
births to these technologies by 2100, representing about 1.4%
of the world’s population [3].

The development of modern reproduction in Kazakhstan
has a relatively long history since the 50s of the 20th century.
In October 1995, the first ART laboratory was opened in the
country; on July 31, 1996, the first test-tube baby in Kazakhstan
was born [4]. Today, the use of ART is rapidly developing, and
advanced methods and technologies are actively introduced.
More than 30 000 children have already been born after ART.
However, the state of childrens’/offspring health born to
infertility patients after successful use of ART and their further
development remains the focus of attention of researchers and
clinicians.

Most current reviews and publications on children’s health
after ART are found in foreign literature. A review of existing
publications reveals contradictory results resulting in opposite
approaches and attitudes towards ART.

The study aimed to analyze modern publications on
physical and sexual development features, psychosocial status,
endocrine system status, risks of cardiometabolic diseases,
and conformational abnormalities of children conceived using
ART.

Materials and methods: Literature searches were
performed on online databases including Medline, Scopus,
Web of Science, Google Scholar, Springer, PubMed,
ResearchGate, and CyberLeninka. The search was carried out
for all types of studies published in English and Russian, using
the appropriate titles and keywords: “assisted reproductive
technology (ART),” “in vitro fertilization (IVF),” “offspring,”
“children,” “children’s health,” “state of health,” “psychosocial
health.” The articles were checked for information on the
health and development of offspring conceived by ART. Full-
text articles were evaluated for eligibility. Inclusion criteria
were established before the literature search. They included
original case-control studies, cohort studies, meta-analyses,
systematic reviews that reported perinatal and later health
outcomes for offspring conceived by ART, and previous
reviews on the topic. Studies were excluded if they presented
grouped data on offspring conceived as a result of a specific
IVF method, preventing the extraction of data on the general
condition of children, as well as when the study focused on
maternal outcomes, the course of pregnancy without taking
into account data on the childrens’/offspring health. Further,
the analysis of the data available to date on the general
condition and features of the development of children born
after ART was carried out.

Results: Most studies have found no differences in
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anthropometric characteristics between children born from
artificial insemination and children conceived naturally [5, 6].
At the same time, several publications revealed the differences
in anthropometric measurements at different ages [7, 8].

L. Meddeb et al. [9] found the effect of ART on an
increased risk of preterm birth and an increase in the birth of
children with low body weight.

Some studies have also found a high incidence
of conformational abnormalities and chromosomal
abnormalities, intrauterine developmental delay, infantile
cerebral palsy, infectious diseases, and prematurity in these
children. However, other authors claim no nonconformities
in the physical health and psycho-emotional development of
children born after ART [10].

The likelihood of distant cardiovascular consequences
and metabolic risks in children born through artificial
insemination has attracted particular interest over the past
decade and has conflicting data to date. According to U.
Scherrer et al. [11], children and adolescents conceived by
ART have marked vascular dysfunction of the systemic and
pulmonary circulation. Apparently, this problem is not related
to parental factors or hormonal stimulation of ovulation in
the mother but to the ART procedure itself. B.C. Fauser et al.
[12] found that children conceived with IVF have lower birth
weight and more subcutaneous fat, higher blood pressure, and
higher fasting glucose concentrations than children conceived
naturally. In addition, it is known that insulin sensitivity is
significantly lower in the group of children born after ART
compared to naturally conceived children [13]. Some studies
confirm that childhood cardiovascular and metabolic risk
factors may worsen later in life and may eventually cause
chronic cardiometabolic diseases. Considering small cohorts
with a high risk of systematic selection error in most studies,
E. Norrman et al. [2] concluded that children born after ART
had no increased risk of cardiovascular disease or diabetes
mellitus type II after adjustment for measured intervening
factors. In contrast, there was a small but elevated risk for
obesity. Consequently, cardiometabolic outcomes in children
born after ART are generally encouraging. However, further
studies with longer follow-ups are needed.

It is biologically possible that ART may cause childhood
morbidity. One hypothesis is that mechanical and hormonal
manipulation of gametes and the embryo induce epigenetic
changes that can affect the immune system and reduce
disease resistance. Intracytoplasmic sperm injection (ICSI)
has been used in clinical practice since 1992, initially only
for the treatment of male factor infertility. ICSI is often
used in cases of mild male infertility, unexplained infertility,
and failures during fertilization since it has proven to be an
effective fertilization method, bypassing the natural selection
of spermatozoa. The proportion of ART procedures involving
ICSI has increased worldwide from 47.6% in 2000 to 66% in
2010 and exceeds 90% in some countries. With this increased
use, it is critical to understand any potential adverse effects on
offspring conceived by ICSI [14].

However, most studies show a weak association between
ART and childhood morbidity, indicating the possibility that
the real underlying cause of morbidity in these children may
not be the ART treatment itself but other factors associated
with inclusion in the treatment program, i.e., reduced fertility.
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D. Kuiper et al. (15) reported that children of subfertile
couples are at increased risk for adverse perinatal outcomes
and congenital disabilities compared to naturally conceived
children of fertile couples, even if parents have not received
fertility treatment. Another potential explanation for the
increased morbidity observed in children conceived through
ART could be differences in parental behavior between
children conceived through ART and those conceived
spontaneously (16). In a review by E.G. Pitskhelauri [17],
some authors reported a 30-40% higher risk of congenital
anomalies in children born through IVF. This index reached
25% in children born to parents with a history of infertility
who refused an IVF procedure [17].

In the Upstate KIDS study, exposure to high levels of
androgens in the womb with a history of polycystic ovarian
syndrome (PCOS) increased the risk of obesity and child
development, especially in girls [18]. This conclusion was
confirmed by several extensive studies in Europe using data
that found an association between maternal PCOS and/or
increased fetal testosterone levels and an increased risk of
autism, attention deficit hyperactivity disorder (ADHD), and
pervasive developmental disorders [19, 20].

In women with gynecological pathology such as
endometriosis receiving ART, the frequency of fertilization
decreases which may be caused by excessive local production
of proinflammatory cytokines, including interleukins and
tumor necrosis factor-alpha (TNF-a) [21]. According to the
inflammation hypothesis, women with endometriosis are at
increased risk of hypertension and cardiovascular disease,
indicating long-term health consequences of inflammation
beyond reproductive age [22]. Uterine myoma occurs in
70% of women and is also associated with infertility [23].
Some suggest that inflammation may also play a role in the
pathogenesis of uterine fibroids, and women with fibroids
appear to be at higher cardiovascular risk [24]. Since
inflammation is associated with adverse pregnancy and child
health consequences, future epidemiological studies should
assess the long-term health effects of children conceived by
ART by mothers with uterine fibroids and endometriosis [25].

Male and female obesity increases the risk of infertility. In
women, obesity is associated with anovulation, miscarriage,
and prolonged pregnancy. First of all, it is assumed that the
effect of obesity is associated with hormonal disorders since
adipose tissue is an active metabolic and endocrine organ. An
increase in DNA fragmentation and epigenetic effects in men
is being actively studied today [25]. According to P. Suren
et al., a study of a large cohort of newborns from Norway
demonstrated a stronger linear relationship between paternal
body mass index (BMI) rather than maternal BMI and the risk
of developing autism [26].

A known association between hypothyroidism, ovarian
dysfunction, and menstrual cycle disorders can decrease
fertility and indicates infertility treatment. It is important to
note that overt hypothyroidism is positively associated with
infertility, while subclinical hypothyroidism is not, although
there are discussions about the appropriate thresholds for their
differentiation. Undetected or inadequately treated obvious
maternal hypothyroidism leads to cognitive impairment in the
offspring, even in the absence of neonatal hypothyroidism.
Subclinical hypothyroidism, defined as a high level of thyroid-
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stimulating hormone (TSH) with thyroxine (T4) within the
normal range for gestational age, is associated with a decrease
in IQ in children. However, to date, there is no evidence that
the combined effects of hypothyroidism, infertility and ART
can impact the health of offspring [25].

Over the past few decades, the rates of delayed childbearing
have increased, as a result of which the age of the mother has
increased. The mother’s age>35 years increases the risk of
complications in pregnant women and newborns and may
also increase the risk of chromosomal abnormalities. Based
on an increase in the frequency of preterm birth and other
adverse neonatal outcomes, a higher risk of adverse long-term
outcomes can be expected. The father’s age may also play a
role that is sometimes difficult to separate from the influence
of the mother’s age because pairs tend to be correlated by age.
For example, the International Pediatric Leukemia Consortium
identified an increased risk of acute lymphoblastic leukemia
associated with older paternal age, with mixed results for
older maternal age because of collinearity of age information.
However, the accumulated data suggest that the father’s age
and paternal risk factors, in general, may be necessary for the
assessment [25].

Various explanations have been proposed for why children
conceived by ART may experience more psychosocial health
problems than children conceived naturally. Firstly, the use
of ART is associated with an increased risk of adverse birth
outcomes, such as low birth weight and prematurity, which
can lead to negative consequences. Secondly, compared to
natural conception, conception using ART may be associated
with a higher level of parental stress, affecting the relationship
between parents and children and the psychosocial
development of children. Scientists claim that a child born
after ART can be treated specially, with excessive protection
from parents or inflated expectations [27]. However, several
studies have shown that children under the age of seven born
after ART have better cognitive skills than children conceived
naturally and have suggested that these differences are mainly
due to the favorable socioeconomic characteristics of couples
who have access to fertility treatment [28, 29]. S. Sandin et al.
[30] studied more than 2.5 million children born in Sweden
from 1982 to 2007 and found that mental retardation risk
was significantly higher in children conceived through ART
than their counterparts from natural pregnancies. A recent
systematic review on cognitive development after ART
[31] found that IVF methods negatively impact cognitive
development [30, 32, 33]. A Danish registration study reported
a comparable risk of mental retardation in children from a
single pregnancy through ART and spontaneously conceived
[34]. Recent extensive registry-based studies in Sweden and
Denmark have shown similar schooling rates for children
after IVF and children born by spontaneous conception
[35-48]. C. Fountain et al. [39] studied 6 million live births
and found that autism was twice more common in children
conceived by ART than after natural pregnancies. However,
most neurocognitive development and autism spectrum
disorders studies do not prove an increased risk when
adjusted for multiple births [40]. While studies of parent-child
relationships and children’s psychosocial health have yielded
mixed results, most reported similar results in both groups.
There is some evidence that having a child with older parents
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positively affects parenting because these parents demonstrate
higher levels of emotional involvement, lower levels of stress,
and a greater sense of competence (41, 42). The European
Study of families with ART results has shown that positive
relationships between mothers and children are a feature of
ART throughout childhood and adolescence [43]. In general,
the existing evidence on the long-term psychosocial health
of ART children is inconclusive, as several studies that have
looked at the outcomes of these children after childhood have
had mixed results [44, 45]. As for academic performance,
according to numerous studies, children born after ART do
not differ from their peers conceived naturally [46-48].

Discussion: Thus, an analysis of the literature on the health
status of children born after IVF has revealed inconsistencies
in the results obtained which requires further study. In order
to improve the reliability of the information on the health
of offspring born as a result of IVF, it is necessary to take
into account the anamnesis of the parents entering the IVF
program since the causes of infertility themselves may serve
as the basis for the development of pathological conditions in
the children born.

Conclusion: The increase in the frequency of infertility
and its successful correction using ART in recent decades
has led to an increase in the number of children conceived
through artificial insemination and increased questions about
the potential risks to their health. The available scientific
evidence on the state of the offspring health is contradictory
and requires further study. Despite the active, practical use of
ART in Kazakhstan, there was no study of morbidity structure
and health status of children conceived by ART to allow the
development of a prognostic model and general principles of
their management. Currently, in countries such as Denmark
[49], Japan [50], Switzerland [51], and others, there are national
registries of data on assisted reproductive medicine, which
makes it possible to extract recommendations for improving
current practice, preventing complications associated with
ART and amend the current legislation relating to this field of
medicine. The introduction of a national register in Kazakhstan
will allow complete recording of all ART information from
public and private clinics, monitoring and research on the
treatment of infertility and reproductive function in women
seeking ART, and monitoring the health status of children born
after ART. A national registry can become a valuable research
tool and a key component of Kazakhstan’s Health Information
System for Human Reproduction.
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OCOBEHHOCTH COCTOSIHUA 310POBbA JETEN, POJUBIINXCSA C IOMOIIBIO

BCIIOMOTATEJIbHBIX PEIMNPOJAYKTHUBHBIX TEXHOJIOTUH

C.X. Unemyparoga', J.H. Mawxyosa?, B.H. Jlokmmun'
"MesxnyHaponHbId KTMHUYeCKuil HeHTp penpoaykronorud PERSONA, Anmarsl, PecriyOnuka Kasaxcran
2AO «HayuHblii LIEHTp TIEANATPUH U ACTCKOI XUpyprun», Anmarel, Pecybnuka Kazaxcran

AHHOTaNMSA

AKTyaJabHOCTh: [Ipobnema, CBsI3aHHAS ¢ COCTOSHUEM 3I0POBbS KEJAHHBIX JAeTeH, POAUBIINXCS IIOCHE YCIIEIIHOTO IpUMe-
HEHHSI BCTIOMOTAaTeNbHBIX PeNpOoAYKTUBHBIX TexHonorui (BPT), octaercst omHoi n3 Hanbosee 00CYX TaeMbIX B COBpEMEHHON
MenuiHe. CyIecTByIOMKe MyOMuKaIiy 0 pesyiasraTax npuMeHerns BPT, Bxitodas KpynHbIe perucTpariioHHbIE HCCIIeI0Ba-
HUSI ¥ CHCTeMaTHYeCKUue 0030pbl/MeTa-aHaIN3bl, UMEIOT TPOTUBOPEUMBBIC JJAHHbIE B OTHOIICHHH COCTOSHHS 3I0POBBSI JCTEH,
3a4aThIX B Pe3yJbTaTe OIJIOAOTBOPEHUS in Vitro, 10 CPAaBHEHHUIO C IETHMH, 3a4aTbIMU €CTECTBEHHBIM ITyTEM.

BonbIMHCTBO HCCeT0BaHNN OCBAIICHBI B OCHOBHOM KPaTKOCPOYHBIM HAOONEHHUIM 32 COCTOSHIEM COMAaTHYEeCKOTO WIIH
MICUXUYECKOTO0 310poBbs Aerei mocne BPT, B To Bpems Kak MyOIuKanni, Kacaromascs JOIATOCPOYHBIX Pe3yJIbTaTOB, BCTPEYaroT-
sl TOpas3io pexe.

Heab uccaeqo0BaHusl — aHAM3 COBPEMEHHBIX MyOIUKaIuii 06 0COOCHHOCTIX (U3UYECKOTO W TIOJIOBOTO Pa3BUTHS, TICUXO-
COLIMAIBHOTO CTATyCa, COCTOSHUS YHIOKPUHHON CHCTEMBI, PUCKOB Pa3BUTHS KapIHOMETa0O0IMIECKUX 3a00JIeBaHUN 1 BPOXKICH-
HBIX MIOPOKOB pa3BUTHUSA JIeTel, 3a4aTbiX ¢ moMolisio BPT.

Mertoapl: JlanHbI 0030p BKIIOYAET aHAIN3 UMEIOIINUXCS HA CETOAHSIIHUN IeHb JaHHBIX O 37I0POBbE JAETEH, POAUBIIUXCS
B pe3ynbrare npuMeHeHus MetooB BPT. TTouck nutepaTypbl ObLT OCYIIIECTBICH B OHJIAMH-0a3ax JaHHBIX, BKIouas Medline,
Scopus, Web of Science, Google Scholar, Springer, PubMed, ResearchGate u Cyberleninka. IToruck mpoBoguiIcs 1o BceM TUIIAM
HCCIIeIOBaHUH, OITyOIMKOBAaHHBIX Ha AaHTJIMIICKOM M PYCCKOM SI3BIKaX, TI0 KJIFOYEBBIM CJIOBAM: «BCIIOMOTATEIbHbIE PEIPOTYKTHUB-
ueie TexHonmoruu (BPT)», «3IkcrpakopnopansHoe omiogorBoperue (DKO)», «ITOTOMCTBOY, «IETH», «3I0POBbE ICTCH/IOTOM-
CTBAa», «COCTOSHUE 3[JOPOBbS», «IICHXOCOIHAIBFHOE 3T0POBEEY.

PesyabTaThl: Ha ocHOBe aHaNM3a TAaHHBIX JIUTEPATYPhI CIEIaH BEIBOJ O TOM, YTO B PSAE UCCIEAOBAaHMUN OBLIH YIIYIIICHBI 1aH-
HBIE O BO3MO)KHOM BITUSTHHM Ha COCTOSHUE 3I0POBbBSI TIOTOMCTBA COCTOSIHUS 3[0POBhS UX POTUTENCH, IPUBEAIIETO K CHUKEHUIO
(epTUIIBHOCTH U CTaBIIEro MoKazaHueM Jyis ipoBeneHus nporpammMel BPT. [pu uckimroueHnn 1aHHBIX (GaKTOPOB BEPOSITHOCTh
HeOIaronpusATHOTO BIUSHUS camoid potieaypsl BPT Ha mokazarenu 310poBbst OyIyImux neTel, Kak MpaBUIIo, HUBEIHPYETCS.

3akJiioueHue: YuuthiBas aktuBHoe pa3zButue BPT B Kazaxcrane, Hanmuuue 10CTaTouyHO OONBINON KOTOPTHI AETEH, POIMB-
mmxcs B pesyasrare npuMeHerns BPT, u orcyTcTBue paboT MO U3YyYEHHIO COCTOSHUS 3I0POBBS U CTPYKTYPHI UX 3a00I€BaeMo-
cTH, TpeOyeTcsl akTUBHOE M3yUeHHe JaHHOW MpoOiIeMbl B Hallei cTpaHe.

Kniouesvie cnosa: scnomozamenvivie penpodykmuehvie mexnonozuu (BPT), skempaxopnopanvroe onnooomeopenue (OKO),
nomomcmeo, 0emu, 300p08be 0emell/NOMoOMCmMad, COCIMOIHUE 300P08bsl, NCUXOCOYUATILHOE 300P08be.
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KeMEKWI PEMPOAYKTUBTI TEXHONOINANAPAbIH KOGMEINMEH TYbIJIFAH

BANANAPAbIH IEHCAYbIK XXAFOANbIHbIH EPEKLLENIKTEPI

C.X. Unemyparosa', JI.H. Mawxyosa?, B.H. Jlokumn'
'PERSONA Xa/lblkapasiblK KMHUKa/IbIK PENPOLYKTONOM S OPTa/biFbl, Anmarsl, Kazakcran Pecny6nvkachl
2«[lenmatpus XoHe 6ananap XMpyprusicel FbinbiMy opTanblFbl» AK, Ammarsr, Kasakcran Pecny6amkacsl

AHpaTna

Osexrijiri: Kocankpel penponyktusTik TexHomorusmapasl (KPT) TabbicThl KoMmanFaHHAH KeWiH TyFaH Kayayibl Oajaiap-
JIBIH JIEHCAYIBIK JKaFJaiibiHa OaiIaHBICTBI MAceNle Ka3ipri MEeAWIIMHAIa HEFYPIbIM TaTKbUIAHATHIH MacenenepIiH 0ipi OobIm
kanyna. KPT konmany HoTrxkenepi Typajsl Koyija 0ap kapusiiaHbIMIap, OHBIH 1IIHIIE ipi TipKey 3epTTeyiepi sKoHe KyHheni mo-
Jylap/Meraraiaayiap TaOHUFH XKOJIMEH TYBIIFAH OajalapMeH CalbICThIPFaHIa INVitro YPRIKTaHABIPY HOTHIKECIHIE aka O0IFaH
Oarnanap/iblH IeHCay bIK JKaFdailblHa KaThICThI Kapama-Kallllbl MoJIIMETTepre ue.

3eprreynepain kemmiiiri HerizineH KPT-maH keiliHri O6amajgapplH COMATHKAIBIK HEMECE MCHXHUKAIBIK JISHCAYIIBIFBIHBIH
JKal-KyHiH KbICKa Mep3iMJli OaKplIayFa apHaIlFaH, ajl Y3aK Mep3iMJIi HOTHXKeNepre KaTbICThI XKapusIaHbIMIap a3 Ke3nece/Ii.

3eprreynin Mmakcatbl — KPT kemeriMeH TybuUTFan 6anaiapAblH JIeHe dKoHE KBIHBICTHIK 1aMy €pPEeKIIeTiKTepi, ICUX0IeyMeT-
Tik MopTeOeci, SHIOKPHUHIIIK KYHEHIH Kai-KYHi, KapUOMEeTa00IHKAIBIK aypyIapAblH JaMy TOyeKelIepi xKoHe Tya OITKeH Jamy
aKayJapbl Typajbl Ka3ipri 3aMaHFbl )KapUsUIaHBIMIAp/Ibl TAIAY.

Iaicrep: byn mony KPT omicTepin KonnaHy HOTHXKECiHAE TYbUIFaH OananapiAblH JCHCAYNBIFBI Typajbl Ka3ipri Ke3aeri
JIepeKTepAl Tajamayasl KamMTuasl. Oneduertepai i3aey Medline, Scopus, Web of Science, Google Scholar, Springer, PubMed,
ResearchGate xone CyberLeninka cHsKTBI OHIIAHH-IepEKKOPIapaa jKy3ere achIphUIAbL. 131y aFbUIIIBIH JKOHE OPBIC TUTACPIH/IS
JKaprsUIaHFaH 3epTTeyaepIiH OapibIK Typiepi OOWbIHINIA, «KOCATKBI penpoayKTuBTik TexHonorusap (KPT)», «dkcTpakoprio-
panasik ypoikTaHaslpy (IKY)», «ypmakrapy, «banagapy, «0aganapaplH/YpIakTapablH ISHCAYIIBIFBDY, «ICHCAYIIBIK JKarIaibn,
«TICHXO0QJIEYMETTIK ICHCAYIJIBIKY» KT co3/1epi OONBIHIIA JKYPTi3iIIi.

HoTukenepi: Onebuerrep nepekTepiH Tanjgay HeriziHae Oipkarap 3epTTeylieple YpHaKTapAblH IeHCAyJbIK >KaFaaibIHa,
OJIapIIbIH aTa-aHaJapbIHBIH JCHCAYIBIFBIHA dCEP €Tyl MYMKIHIIKTEPi Typaibl MOTIMETTEP JKOK, OVJT YPBHIKTBUIBIKTHIH TOMECHIEY1-
HE 9KeJIin cOKThIpAbI skoHe KPT OarmapiaMachIHBIH KOPCETKIII OOJIIBI AeTeH KOPBITHIH/BI Kacaabl. OChl (haKTOpIapabl ajbIin
tacraranna, KPT pociMiHiH e31 Oomnarrak 6ananapIblH JeHCayIbIK KOPCETKIITEepiHe KOJTANCHI3 oCep €TY BIKTUMAIIBIFB, 9JIETTE,
JKOMBLIA bI.

Koptoinabl: Kazakcranma KPT-ubiH O6encenai namybsid, KPT konmany HOTHXKeCiHIIE TYBIIFaH Oaianap KOTOPTHIHBIH JKET-
KIJTIKTI YJIKEH OOJTYBIH )KOHE JICHCAYIIBIK JKaF/Iaiibl MEH OJIApAbIH aypyIIaHbIFbIHBIH KYPBUIBIMBIH 3€pPTTEy OOMBIHIIA HKYMBICTAp-
JILTH 0ONMayBIH €CKepe OTBIPHIT, OYIJI MaceseHi 0i3IiH eniMi3ae OenceH Il 3epaeey Tanan eTie/i.

Kinm co30ep: xocanxvl penpodykmusmix mexuonoeusnap (KPT), sxcmpaxopnopanovix ypuikmanowvipy (OKY), ypnaxmap,
bananap, banarapoviy/ypnakmapowiy 0eHCayivlabl, OeHCAYIbIK HCALOALbL, NCUXOILEYMEMMIK OeHCAYTbIK.
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