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Abstract

Relevance: Obese pregnant women have a mild
inflammatory  response  associated  with  hepcidin
overexpression. Inflammation affects iron metabolism by
increasing hepcidin levels. Obesity and anemia are serious
problems worldwide; expectant mothers often suffer from
these conditions. Gravidas with obesity tend to gain more
weight during pregnancy than gravidas with normal body
mass index. Obesity before pregnancy is associated with a
high risk in pregnancy, including hypoferremia and anemia
due to iron deficiency, which are already common between
expectant mother and their neonates.

This review considers obesity-associated inflammatory
mediator activation as a potential primary cause of iron
deficiency (ID) or iron deficiency anemia (IDA) in obese
pregnant women.

The review aimed to summarize the current studies
reporting the measurement of molecular markers of iron
metabolism and inflammatory mediators in pregnant women
with pregestational obesity.

Methods: This review included all types of publications
in English and Russian on anemia and obesity in pregnancy,
published from March 2012 to March 2022. The literature
search was performed in Medline, Scopus, Web of Science,
Google Scholar, PubMed, and CyberLeninka databases by
the following keywords: “pregnancy,” “iron deficiency,”
“anemia,” “overweight,
“body mass index.”

Results: This review assesses whether obesity-induced
inflammation may contribute to the increased incidence
of ID/IDA in pregnant women. Despite numerous studies,
the effect of maternal weight on the risk of ID/IDA during
pregnancy remains unclear. Iron status metabolism markers
against inflammation are considered. PR-pregnancy obesity
carries a greater risk of developing ID/IDA during pregnancy
and the postnatal period for the mother and the baby.

Conclusions: Thus, a more careful study of iron levels
by trimester is required. The introduction of clearly defined
procedures for trimester valuation of iron and inflammatory
status in antenatal and postpartum consultations is necessary.
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Keywords: pregnancy, iron deficiency (ID), iron deficiency
anemia (IDA), overweight, obesity, inflammation, body mass
index (BMI).

Introduction: Anemia is an ailment caused by an
increased or decreased number of erythrocytes leading to
insufficient oxygen tolerance to fulfill physiological needs
[1]. The most common reason for anemia is insufficient
iron, refiring to hemoglobin as the main component of blood
protein. Other abnormalities associated with anemia include

vitamin A & B12 deficiency, parasitic infections, chronic
inflammation, and hereditary diseases [2]. Pregnant women
and children are among the most vulnerable groups, and
pregnancy is most related to anemia.

Anemia affects about 1.62 billion people, 24.8% of
the global population. It mostly prevails among preschool
children [3]. WHO (2011) estimates that 32 million pregnant
women, or more than 40%, suffer from anemia worldwide.
Anemia represents increased perinatal risks for the mother
and newborns. Anemia causes 20% of maternal mortality in
Africa and Asia. It was also reported that these women were
already anemic at faction, with estimates of 43% and 12%
among non-pregnant women in developing and advanced
countries, respectively. In this population, the frequency of
anemia reaches 80-90%, given the WHO-recommended
hemoglobin level of 120 g/L [3].

Another interesting observation is that iron deficiency
is related to sedentary lifestyles contributing to obesity.
Moreover, obesity and iron deficiency are common in groups
with low socioeconomic status who consume inexpensive,
fast foods that are lower in nutrients and rich in sugars and
preservatives [4]. This trend is alarming and requires the
attention of governments and international organizations to
implement effective nutrition policies and practices to halt
disadvantages. The importance of public health programs
was highlighted at the Global International Forum on
Micronutrients (2014).

This review considers obesity-associated inflammatory
mediator activation as a potential primary cause of iron
deficiency (ID) or iron deficiency anemia (IDA) in obese
pregnant women.

The review aimed to summarize the current studies
reporting the measurement of molecular markers of iron
metabolism and inflammatory mediators in pregnant women
with pregestational obesity.

Materials and methods: This review included all types
of publications in English and Russian on anemia and obesity
in pregnancy, published from March 2012 to March 2022.
Duplicates and articles not related to pregnancy, anemia,
and obesity were excluded from the search results; a total of
31 studies were included in the review. Literature searches
were done in Medline, Scopus, Web of Science, Google
Scholar, and PubMed databases. All were searched using
the keywords: “pregnancy,” “iron deficiency,” “anemia,”
“overweight,” “obesity,” “inflammation,” and “body mass
index.”

Results: R. Kawata et al. showed a significant association
between malnutrition and anemia and overweight/obesity
in pregnant Nepalese women, indicating an urgent need for
improved nutrition. In this regard, nutrition programs shall
focus on the reproductive generation and families with low
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health literacy [5].

The United States Preventive Services Task Force has
concluded that recommending standard iron increases
during pregnancy to improve maternal or neonatal outcomes
is not yet well established. It is unclear whether iron
supplementation affects perinatal outcomes in well-nourished
women with pregnancy who do not have iron deficiency
anemia (IDA) because of insufficient evidence. At the same
time, the Centers for Disease Control and Prevention and
the American College of Obstetricians and Gynecologists
recommend that all pregnant patients take low-dose (27mg)
iron from the beginning of pregnancy to improve maternal
hematological outcomes [6-8]. Thus, finding the most
effective approach to predicting and managing the risks of
identifying IDA throughout pregnancy is an important topic
for future research.

Anemia during pregnancy leads to adverse pregnancy
outcomes for both mother and fetus, including reduced
physical capacity, susceptibility to infections, susceptibility
to depression, premature rupture of membranes, intrauterine
delayed fetal growth, fetal hypoxia, premature birth, low
birth weight, antenatal fetal death, poor quality interaction
with children in the postnatal period [9].

In developing countries, 12% of low birth weight, 19%
of preterm births, and 18% of perinatal deaths are related to
anemia during pregnancy. One of the risk factors for iron
deficiency/iron deficiency anemia (ID/IDA) in pregnant
women is nutritional status before pregnancy. Body mass
index (BMI) before pregnancy represents the metabolic and
nutritional status of the mother during pregnancy. Women
who had a normal BMI before pregnancy may have more
iron stores; conversely, if pre-pregnancy BMI is lower than
normal, they may experience ID during pregnancy. On the
other hand, being overweight, especially obesity is associated
with systemic inflammation, which causes an increase
in hepcidin and ferritin. Increased hepcidin and ferritin
diminished iron assimilation and impaired hemoglobin
synthesis [10]. Obesity increases adipose tissue deposition,
which enhances proinflammatory cell manifestation [11].
IL-6 induces a transducer and activator of transcription
(STAT3) binding signal to the hepcidin promoter, ultimately
increasing hepcidin expression.

Hepcidin is a hormone that regulates systemic iron. This
hepcidin boost causes hypoferremia, defined by a rise in
solvable transferrin receptor (sTfr) and a reduction in serum
iron (Fe), while ferritin is also increased [12]. Hepcidin is
mainly produced in the liver and controls the mobilization of
iron storms in the body through post-translational regulation
of Fpn-1. However, hepcidin is also produced in the heart,
adipose tissue, placenta, and kidneys. However, it remains
unclear whether the hepcidin produced by these peripheral
tissues has a local and/or systemic effect.

Several studies have examined hepcidin concentrations
during pregnancy. During physiologic pregnancy, hepcidin
decreases significantly from an almost undetectable level
before the end of the third trimester [13, 14]. Endogenous
estrogen, which increases dramatically during pregnancy,
probably plays a significant role in suppressing hepcidin
levels [15]. Suppression of maternal hepcidin ensures active
expression of Fpn-1 at major sites of iron flow, including

\MM”@

S

S
2opaeS

2

DoV

Tlamonoeus 6epemennocmu

maternal intestinal enterocytes, liver stores, and the placenta.
The fetus also produces hepcidin, but the role of fetal
hepcidin in regulating iron flow through the placenta remains
unknown [16]. There is evidence that maternal hepcidin is
overexpressed in the 3rd trimester, maternal iron is utilized
with food, and iron transfer through the placenta is reduced
[17].

Low iron intake is one of the main causes of IDA, and
most preventive measures, such as taking supplements
and food fortification with iron, are aimed at changing it.
However, other factors affecting this public health problem
miss the attention, such as obesity, though it affects 20% of
the broad population and 48% of women.

Pregnancy and obesity have opposite effects on hepcidin
and thus on iron homeostasis and nutritional status. On the
one hand, the maternal body needs more iron for the fetal
and placental formation and growth. On the other hand,
elevated iron levels in the body cause suppression of hepcidin
activity, which in turn promotes the absorption of dietary iron
by enterocytes of the duodenum. Changes in pregnancy-
related iron homeostasis are reflected in the concentration
of a wide range of dietary iron biomarkers. Serum iron and
serum transferrin receptor (sTfr) either remain unchanged or
are regulated to decrease or increase, respectively, reflecting
available iron; ferritin decreases over time as iron stores
are mobilized. Meanwhile, functional iron, reflected by
hemoglobin, decreases in the and of the first trimester due to
increased plasma volume and gradually increases after that
[18].

Obesity alters iron homeostasis due to excess adipose
tissue, which causes mild chronic inflammation involving
cytokines: interleukin 6 (IL-6) and leptin. This mechanism
increases hepcidin production, leading to obesity-related
hypoferremia, manifested by increased sTfr and decreased
serum iron; ferritin values increase or remain unchanged [19].

However, the relationship between obesity and maternal
iron condition within pregnancy remains unclear. The few
studies comparing women with and without obesity report
conflicting results [20-25]. An important limitation of the
comparisons made between the studies of their findings
was the failure to account for important variables such as
diet and supplemental iron intake or iron condition in early
pregnancy. C. Cao et al. failed to demonstrate an effect of
obesity on hepcidin and iron biomarkers in pregnant women.
This negative result could be explained by the fact that the
participants in this study were adolescent girls at known risk
for ID regardless of obesity [22].

M.D. Koenig et al. could find no differences in iron levels
in the ending trimester of pregnancy in pregestational women
with and without obesity. Despite a higher incidence of
anemia, women with pregestational obesity had less depleted
iron stores, demonstrating some degree of iron sequestration
[26].

Surveys on the impact of obesity on iron homeostasis
during pregnancy often show conflicting results. The reason
could be that important nutritional status variables, such as
pre-pregnancy iron status, supplements, or their simultaneous
effects, are not always considered [20-22]. M.E. Flores-
Quijano et al. considered those modifying factors of available
or circulating iron, iron stores, and available iron, as well
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as other markers in the form of higher sTfr and reduced
serum iron levels in the pregnant group. sTfr concentration
is known to increase in a greater need for iron due to ID or
increased erythropoiesis, as in pregnancy. During pregnancy,
the concentration of this soluble receptor remains constant or
increases as iron stores are depleted [18, 25, 27].

Several studies have found lower levels of available iron
in pregestational obese women, which has not been confirmed
in the results of other authors [20-23]. A study involving
adolescent women showed that serum iron levels were lower
in the obese group in the second trimester but did not differ
during delivery, while sTfr levels did not vary between those
periods and remained stable at any specific time. Another
study involving adult women showed that as the pregnancy
progressed, women in the obese group had lower increases
in sTfr concentrations, suggesting that obesity protects
against developing iron deficiency. However, both studies
included a significant proportion of women with anemia and
iron deficiency. The authors argued that, in this context, the
effect of obesity on iron homeostasis is null [22]. Also, some
studies have reported no difference in ferritin content between
obese and non-obese women [21, 24, 25], except when
comparing the highest categories of obesity (pre-pregnancy
BMI >35). This fact suggests that a high degree of obesity
may cause changes in iron homeostasis reflected in ferritin
concentrations [22]. In contrast, the longitudinal analysis
showed that a decrease in ferritin during pregnancy occurred
in groups of normal-weight and obese women, but during
delivery, ferritin was restored only in women with a normal
BMI [15]. The authors suggested a relationship between this
phenomenon and higher hepcidin levels in the obese group.

Discussion: L. Tussing-Humphreys et al. reported that
hepcidin increases moderately in obesity compared with
inflammatory diseases. This “moderate” increase in hepcidin
does not completely suppress iron absorption or mobilization
ofiron stores. Available iron is sufficient to maintain adequate
erythropoiesis without affecting hemoglobin concentration
but may not be sufficient to maintain iron stores [19]. The
most important stimuli associated with changes in hepcidin
concentration during pregnancy are increased maternal
erythropoiesis and the demands of the growing fetus and
placenta. As pregnancy progresses, this increased need for
available iron is reflected in a decrease in hepcidin levels,
reaching its lowest level in the third trimester when the
fetal need for iron is greatest. This has been observed in
longitudinal studies [25, 28, 29].

Notable is the degree to which hepcidin has decreased
among different studied populations. Thus, some studies
reported the lowest concentrations of about 5 ng/ml, while
others stated indeterminate levels. Such changes can be
explained by the counterbalancing or reinforcing effects of
hepcidin-regulating factors such as nutritional status, iron
before pregnancy, and the benefit of iron supplements. In
the study by M.E. Flores-Quijano et al., obesity stimulated
the hepcidin concentration [29]. This is consistent with the
observations in non-pregnant adults, adolescents, children
[30], and pregnant obese women [20, 23]. However, two
studies revealed no differences between normal-weight and
obese pregnant women, except for obesity [4, 22]. This could
be interpreted as a dose-dependent effect the degree of obesity
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has on hepcidin production. When considering the results of
other studies, two important observations can be made: first,
hepcidin concentrations may be higher in obese women, even
though statistical models control for inflammatory biomarker
concentrations; second, inflammatory markers are many times
higher in the obese women group in comparative studies but
are not directly related to hepcidin.

On the contrary, two other studies reported an association
between hepcidin and CRP or IL-6 during labor [22, 23].
However, the hepcidin concentration increase during labor
is inflammatory-induced, especially in the case of natural
delivery. This could be because hepcidin is an acute-stage
protein that responds to a proinflammatory environment
usually present during labor and not associated with obesity
[28]. However, these observations do not contradict the
hypothesis that obesity-associated inflammation may increase
hepcidin concentrations and modify iron homeostasis during
pregnancy.

Conclusions: Thus, pre-pregnancy obesity and obese
pregnancy are evidently associated with an increased risk of
ID/IDA for the mother and child. Available studies report high
CRP, hepcidin, sTfR, and IL-6, warning that the inflammatory
profile is present in obese pregnant women and thus may play
arole in the progress of ID/IDA in obese women in pregnancy
[23, 30, 31]. Studies have also shown that inflammation plays
no role in controlling iron metabolism during pregnancy and
that children born to young obese mothers had significantly
higher levels of iron and hemoglobin in the body compared
with children of lean mothers [22]. Trimester evaluation
of iron and inflammatory status in antenatal and postnatal
consultations is necessary. Despite numerous reliable
studies, the relationship between obesity and IDA is not
fully understood, requiring more careful monitoring of iron
metabolism markers by trimester. Therefore, further research
is required.
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ACCOIIMAIIUA HNPETECTAHMOHHOI'O O KUPEHUSA C PABBUTUEM AHEMUU
BO BPEMS BEPEMEHHOCTU: OB30P JIMTEPATYPbI

XK. Pycrembexkeizbl', /1.0K. Taiixanosa'
'KaparannquHCKHI MeTUIMHCKHN yHUBepcuTeT, Kaparanna, Pecnyonuika Kazaxcran

AHjgarna

AHHOTANMA

AKTyanbHOCTb: bepeMeHHbIe KEHIIUHBI C 0KUPEHHEM MMEIOT JIETKYI0 BOCTIAJIUTEIbHYIO PEAaKIUIO, CBI3aHHYIO C BBICO-
KOM 9KCIpeccueil rencuuHa. BocnaneHne MoXeT NOBIUATh HAa METa0OJIM3M JKeJle3a 3a CUET MOBBILICHUs YPOBHS TelCUINHA.
O’xupeHHe 1 aHeMHUsl SIBJISIFOTCSI CEPbE3HBIMU ITPOOJIEMaMH BO BCEM MHpE, U OEpEMEHHBIE JKEHIIMHBI 4aCTO CTPAIAIOT OT 3TUX
coctosiHui. bepeMeHHbIe )KEHIMHBI ¢ 0)KUPEHUEM, KaK IPaBHiIo, MPUOABISIOT B BECE BO BpeMsi OEPEMEHHOCTH OOJIbIlE, YeM
JKSHIIMHBI C HOPMAJIbHBIM MHJIEKCOM Macchl Tena. [IperectaiinoHHOE 0)KMPEHUE CBSI3aHO C MOBBILIEHHBIM PUCKOM OepeMeHHO-
ct, Bitouas aeduuur sxenesa (K1) u xenesonepuuutnyro anemuro (JK1A), KoTopsle yke IIMPOKO pacipoCTpaHeHbl Cpean
OepeMEeHHBIX KEHIIUH U UX HOBOPOXKICHHBIX.

B atom 0030pe oxkupeHue, CBI3aHHOE C aKTHBAlMEi MeJMaTOpOM BOCIIAJICHHsI, pACCMaTPUBAETCs KaK MOTEHIINANIbHAS T1ep-
BorprurHa XKJI uimu XK/IA y 6epeMeHHBIX KEHILUH C 0)KUPEHHEM.

Lean 0030pa — 00001IEHHE PE3YIBTATOB COBPEMEHHBIX UCCIIEOBaHMUI, B KOTOPBIX COOOLIAETCst 00 U3MEPEHHH YPOBHS MO-
JIEKYJSIPHBIX MAapKEpOB 0OMEHa yKeje3a U MEAMaTOPOB BOCIAJICHUS y OEPEMEHHBIX )KEHILMH C IPEreCTalliOHHbIM O)KUPEHHEM.

Metonbi: Hacrosmmii 0030p BKItOYaeT aHaIM3 OMyOJMKOBAHHBIX HA CErOAHSIIHUM JIeHb JaHHBIX O OEPEeMEHHBIX C aHe-
muel u oxxupeHueM. [louck nuTeparypbl MpoBoaMIICs B TakuxX 0a3ax maHHbIX, kak Medline, Scopus, Web of Science, Google
Scholar u PubMed. ITorck npoBoamiics 1o BceM THIAaM MyOIHMKalMi Ha aHITIMHCKOM U PYCCKOM SI3bIKaX 110 KIIFOYEBBIM CIIOBaM,
«OepeMEHHOCTDY, «KENe300ePUIIITY», «aHEMUS», «M30BITOUHASI Macca Tellay, «OKUpeHne», «Bocnainenue» u «MIMTy.

PesyabTaThl: B Hamem 0030pe aHAIM3UPYETCs BEPOATHOCTH MOBbIIcHUs 3a00meBaemocTr JKJI/2KJIA, BbI3BaHHON 0XKH-
peHueM, y OepeMeHHbIX KeHIMH. HecMOTpsi Ha MHOTOUMCIIEHHBIE MCCIIEIOBAaHMS, BIMSIHUE MAcChl TeJla Marepu Ha puck XK1/
JKJIA Bo BpeMsi OepeMEHHOCTH OCTaeTCsl HesICHBIM. PaccMOTpeHBI YPOBHH MapKepOB METa0O0IM3Ma JKelle3a [PpY HaJlu4Hu BOC-
nanenus. OxupeHue 10 6epeMeHHOCTH HeceT B ceOe omnbimii prck passutus XK/ KA s marepu Bo Bpems OepeMEHHOCTH
U B [IOCJIEPOIOBOM TIEPHO/IE, a TAKKE [UIsl peOeHKa.

3akarouenne: Takum oOpaszom, mpeiaraercsi 0ojiee BHUMATEIbHO U3Y4UTh YPOBEHb JKejle3a Mo Tpumectpam. HeoOxo-
JIUMO BBECTHU B MPAKTHKY aHTEHATAJIBHBIX U MOCIEPOJOBBIX KOHCYIBTAIIUN YETKO OIpe/eNIeHHbIE IPOLEAYPhl TPUMECTPOBOH
OILIEHKH jKeJe3a U BOCIAIMTENIBHOTO CTaTyca.

Knroueswie cnoea: 6epemennocmo, anemus, oepuyum gxcenesa, u3dblmoynas macca meaa, oxcupenue, socnanenue, UMT.
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AKYKTUIIK KE3IHAEI'T AHEMUSAHBIH JAMYBIMEH INPE'ECTALHUSAJIBIK
CEMI3JIKTIH BAMJIAHBICHI: 9IEBH IIOJTY

Pycremb6exkbi3nt XK.!, Taiixanosa JI.K.!
"KaparaH/ipl MeAUIIMHANIBIK yHUBepcuTeTi, Kaparaunsl, Kazakcran

Anjgarna

O3exrimiri: Cemisniri 0ap KYKTI oHeNIepAiH aF3achlHIa TeIICUAUHHIH [IaMajJaH ThIC SKCHPECCHICHIMEH OalIaHbICThI
JKEHUT KaObIHy peakuuschl 0onansl. KaObIHY rerncuinH JAeHreiiH XKoFrapbliaTy apKbUIbl TEMIp alIMacyblHa 9CEp €Tyl MYMKIiH.
Cemi3ziik 1ieH aHeMusi OYKiJ anemzie KypAeii Macenenep Ooibll TaOblIa bl JKoHe XKYKTI oiesiep jkul OChIHIal JKaraannap-
naH 3apnan merezi. CeMizziri 6ap KyKTi oiieniep KaJbIIThl IeHe calMaFbIHBIH MHJEKCI Oap oifesnnepre KaparaHaa *KYKTUIIK
Ke3iHze Kkebipek canmak Kocapl. JKYKTUTIKKe AeHIHT CeMi3JIiK KYKTI Sfeliep MEH oJlap/iblH JKaHa TyFaH HopecTeepiHe xKui
ke3zneceTiH Temip TamubLiblFbl (TT) sxone Temip TanmbuibiFbl aHeMusichlH (TTA) Koca anFanaa, )XYKTUTIK KayIliHiH KOFapbl-
JlaybIMECH OaliJIaHBICTHI.

by oy cemis xykTi oifenepaeri Temip TanubuiblFbiHbIH (ID) HEMece Temip TanubLibIFbl aHeMUsICBIHBIH (IDA) bIKTH-
MaJl Herisri ce6e0i peTiHe KaObIHy MeIUaTOPbIHBIH OeJICeH IiplTyiMeH OalIaHbICThl CeMI3IKTI 3epPTTeM Il

3eprTeynin MakcaThbl: By monmynelH MakcaThl )KYKTI oHenaepaeri )KYKTI aieneperi TeMip aliMacybIHbIH MOJIEKYIIaIbIK
MapKepiiepi MeH KaObIHY MeInaTopiapbiHbIH JEHIeHiH OJIIley Typasbl ecen OepeTiH aFbIMAAFbl 3€PTTEYNIEPAiIH HOTHKEIEPiH
KOPBITBIH/IbLIAY OOJIBIN TaObLIAIbI.

Omicrep: by monyaa sxapusiiaHFaH MaKajaauap/IblH TalAaybl )KOHE aHEMUS JKOHE CEMI3IIKIICH aybIpaThiH JKYKTI oHesmep
Typajibl Ka3ipri yakpITTa Kojjua 0ap gepexrep kipeni. Oaeouerrepai i3ney Medline, Scopus, Web of Science, Google Scholar
xoHe PubMed cusKTBI epekTep KopiapblHAa XKyprisingi. [31ey arbuILbIH )KOHE OpbIC TUIAEPIHIE JKapUsUIaHFaH 3epTTey-
JIepAiH OapibIK TYpJepi OOMBIHINA «OKYKTUIIK», «TEMIip TaIIBUIBIFBDY, «AHEMHUM», «aPTHIK CAJIMaKy, «CEMI3IIK», «KaOBIHY»
xoHe « BMI» Tyitinai ce3nepi OOMbIHIIA XKYPri3Uii.

Horu:kenepi: byn mony ceMi3mikTiH canaapbiHaH OonraH KaObIHYIbIH KYKTi oitennepae TT/TTA »xuiniriHiH apTybiHa
BIKIIAJI €Te aJlaThIHbIH Oaranaiiipl. KenrereH 3eprreysepre KapamacTaH, aHa calMarbiHbIH )KYKTLTIK ke3ingeri TT/TTA kaynine
acepi aui ToJbIKTal aHbIK eMec. bi3 Oyt momyna KaObIHy Ke3iH/e TeMip ajIMacybIHbIH MapKepiepiHiH IeHreliH TaKblIaliMbI3.
JKykrinmikke gediHri ceMi3Iik aHa YIIiH )KYKTUIIK Ke31H e KoHe O0caHFaHHAaH KeHiHT Ke3eH e, connai-ak oana yurin TT/TTA
JlaMy KayIi »oFapsl Jien O0mKaliMbI3.

Kopbithinabl: Ocbutaiinia, 0i3 TpuMecTp OOMBIHIIA TeMIp ACHIeHiH MYKHUST KapayAbl YChIHAMbI3. AHTEHATAIIbJbl KIHE
OocaHFaHHaH KEHIHI1 KOHCY/IbTalusIap/ia TeMIp MEH KaObIHY jKaFJallblH TPUMECTPIIIK Oarajay/ bl HaKThl aHBIKTAJIFaH IPO-
LeypajapblH €Hri3y KakKeT.

Kinm ce3dep: scyxminix, anemust, memip manuibliblebl, APMblK, CAIMAK, cemizoik, Kaoviny, JIMU.
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