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The purpose of the study is to establish quantita-
tive parameters of cell proliferation and apoptosis in
the trophoblast of the chorionic villi in chorioamnioni-
tis and basal deciduitis combined with iron-deficiency
anemia in gravidas by means of immunohistochemi-
cal method.

Materials and methods. 198 placentas were ex-
amined. The immunohistochemical procedure was
performed using primary antibodies against Ki-67 and
Bax antigen with imaging by a polymer system with
diaminobenzidine dye. The number of Ki-67-positive
nuclei of the chorionic villi trophoblast was counted,
and for the Bax antigen, the optical density of the im-
munohistochemical staining was measured by means
of microdensitometric method. Comparison of differ-
ences in mean trends was performed using the odd
Student’s two-sided t-test (p<0.05).

Results and discussion. The number of Ki-67-pos-
itive trophoblast nuclei in acute chorioamnionitis with
iron-deficiency anemia in gravidas was 56+3.8 %,
and the relative units of optical density of immunohis-
tochemical staining for protein Bax — 0.234+0.0012, in
chronic — 59+3.6 %o and 0.2, respectively.

The number of Ki-67-positive nuclei of the cho-
rionic villi trophoblast was counted. Placentas with
acute as well as chronic chorioamnionitis and basal
deciduitis showed even higher averages (p <0.001).

In acute basal deciduitis in anemia, the number
of Ki-67-positive trophoblast nuclei was 56+3.2 %o,
the average optical density of immunohistochemical
staining for protein Bax — 0.236+0.0016, in chronic —
57+3.7 and 0.249+0.0015, respectively.

It should be noted that in chronic chorioamni-
onitis and basal deciduitis, these rates were higher
than in acute. With the same regularity the average
indicators of optical density of immunohistochemical
staining on protein Bax in a trophoblast of chorionic
villi at comorbid iron-deficiency anemia concerning an
inflammation without anemia increase.

We have shown that proliferative activity in
iron-deficiency anemia varies with gestational age
and placental prematurity, but iron-deficiency anemia
in gravidas and chorionic tree maturation both individ-
ually and in combination lead to the intensification of
these processes.

We obtained a justification for the arithmetic
mean thickness and volume of the placenta relative
to observations of placenta with inflammation without
anemia in this comorbid pathology.

Conclusion. Iron-deficiency anemia in gravidas
leads to the intensification of proliferative processes
and Bax-dependent apoptosis in the trophoblast of
the chorionic villi of the placenta relative to the pla-
centa from physiological pregnancy. In acute as well
as in chronic chorioamnionitis and basal deciduitis,
the proliferative activity and apoptotic processes in
the trophoblast of the chorionic villi of the placenta
increase, while comorbid iron-deficiency anemia in
gravidas intensifies only the processes of Bax-depen-
dent apoptosis.

Keywords: inflammation of the placenta, tropho-
blast of the chorionic villi, anemia.

Research relation to the plans, programs and
department themes. The work was performed at the
Department of Pathological Anatomy of Bukovinian
State Medical University (Chernivtsi, Ukraine) as a
part of research work “Improvement of pathological
diagnosis of various forms of placental insufficiency”,
state registration number 0119U101347.

Introduction. The placenta is a biological mon-
itoring organ, a pregnancy reflector, a prognosticator
of health. The processes of cell number regulation
play an important role in the growth of organs in the
process of their development. In the absence of risky
effects, the regulation of cell number is carried out
mainly by regulating the intensity of cell proliferation
and apoptosis (death) processes, which are normally
in a certain balance [1]. Destruction of these mecha-
nisms in the trophoblast, stromal and endothelial cells
of the villous chorion, decidual and amniotic mem-
branes lead to changes in the placental-fetal interre-
lationships, and afterward — to the formation of pla-
cental insufficiency [2]. The processes of proliferation
and apoptosis in the chorionic villi under the influence
of various factors on the placenta are of great interest
for scientists [2-5]. For example, at the Department
of Pathological Anatomy of Bukovinian State Medical
University in the context of the research work: “Im-
provement of pathological diagnosis of various forms
of placental insufficiency” the determination of the lev-
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el of proliferative processes and processes of death
in conditions of iron-deficiency anemia in gravidas
(IDA) with impaired maturation of the chorionic tree in
women who gave birth at 29-32 and 33-36 weeks of
gestation is investigated®.

Morphological manifestations of inflammation
of the placenta have been and remain the subject of
many studies [6-8]. Though, in Ukrainian and foreign
scientific literature there are insufficient data on the
processes of proliferation and apoptosis in the chori-
onic villi in chorioamnionitis and basal deciduitis. The
influence of iron-deficiency anemia on the course of
these processes in inflammation of the placenta in
gravidas is not sufficiently studied. Even if scientific
sources mention that moderate hypoxia in placental
tissues caused by IDA leads to stimulation of prolif-
erative processes in the trophoblast of the chorionic
villi of the placenta, and strongly inhibits proliferation
processes [9]. Through the evaluation of immunohis-
tochemical method of expression of antigens Ki-67
and Bax the mechanisms of regulation of placental
cell count in the combination of acute and chronic
chorioamnionitis, as well as basal deciduitis with IDA
can be better clarified.

The purpose of the study was to establish quan-
titative parameters of cell proliferation and apoptosis
in the trophoblast of the chorionic villi of the placenta
in acute and chronic chorioamnionitis and basal deci-
duitis in iron-deficiency anemia in gravidas by means
of the immunohistochemical method.

Materials and methods. 198 placentas were
studied in 37-40 weeks of gestation period. The num-
ber of observations in specific study groups is given
in the table. In particular, in order to compare and in-
terpret the data, placentas in physiological pregnancy
(n = 20) and observation of iron-deficiency anemia in
gravidas without inflammation of the placenta (n = 21)
were studied. The investigation was done at the De-
partment of Pathological Anatomy of Bukovinian State
Medical University. The material for the study was
carried out and collected on the basis of the children’s
department of the Regional Municipal non-profit En-
terprise “Chernivtsi Regional Pathological Bureau”
from 2014 to 2018 and material harvesting and re-
search design were approved by the Biomedical Eth-
ics Committee of Bukovinian State Medical University
(protocols No. 2 dated April 10, 2014 and No. 4 dated
December 19, 2019). The material was fixed for 20-
22 hours in a 10% neutral-buffered formalin solution,
followed by dehydration in an ethanol ascending bat-
tery and poured into paraffin at 560C. Serial sections
(5 um thick) were cut using a standard microtome.
After histological sections have been dewaxed, an
immunohistochemical procedure was performed us-
ing primary antibodies against Ki-67 antigen and Bax
protein with visualization of primary antibodies by the
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polymer system (DAKO) with diaminobenzidine dye.
The nuclei were incubated in Mayer’s hematoxylin.
Digital copies of the image were obtained using a Del-
ta Optical Evolution 100 microscope (Plano chromatic
lenses) and an Olympus SP-550UZ digital camera.

To quantify the results of immunohistochemical
determination of Ki-67 antigen one counted the num-
ber of Ki-67-positive nuclei of the trophoblast of the
chorionic villi of the placenta. To quantify the Bax anti-
gen, the optical density of histochemical discoloration
in relative units of optical density (in the range from
“0”) was measured by computer micro densitometry
in the environment of the computer program ImageJ
(1.48, W. Rasband, National Institutes of Health, USA)
“10” to “1”, on the basis of logarithmic transformations
of brightness in gradations from “0” to “255”). The
arithmetic means and their errors (for optical density)
were calculated using the computer program PAST
3.16 (free license, O. Hammer, 2018)[11].

The comparisons of discrepancies in the mean
trends were performed using an odd Student’s two-sid-
ed t-test with a preliminary check of the normality of
the distribution in the statistical samples. Differences
at p<0.05 were considered statistically significant.

Results. We have obtained data on a significant
increase in the number of Ki-67-positive nuclei in the
trophoblast of the chorionic villi at IDA (48+2.9 %)
relative to the placentas of physiological pregnancy
(3£0.9 %o, p <0.001), which were localized exclusively
in the cytotrophoblast in individual mononuclear or di-
nuclear cells. Placentas with acute as well as chronic
chorioamnionitis and basal deciduitis showed even
higher averages (p <0.001) (Table).

More interesting is the fact that comorbid IDA
does not cause any form of inflammation of the chori-
onic and basal plates of the placenta to increase the
proliferation of trophoblast of the chorionic villi of the
placenta, which is confirmed by the average number
of Ki-67-positive trophoblast nuclei (p<0.05). The vi-
sual assessment of Ki-67-positive trophoblast nuclei
in observations of chorioamnionitis in IDA can be
performed in the Figure 1. The immunohistochemi-
cal study of the proapoptotic protein Bax in the tro-
phoblast of the chorionic villi showed an equally clear
expression of this antigen even during physiological
pregnancy (0.123+0.0014), the level of which varied
greatly within the same villi and from villi to villi. The
character of the color was combined and diffuse-gran-
ular. In agreement with the quantitative indicators of
the optical density of immunohistochemical staining
in women with IDA placentas, there was an increase
in the processes of apoptosis relative to the placen-
ta from physiological pregnancy (0.204+0.0014, p
<0.001). According to the data in the Table, it is vis-
ible that the optical density of immunohistochemical
staining for Bax protein in inflammation of the chorion-
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Table — Quantitative indicators of immunohistochemical determination of proliferative antigen Ki-67 in the tropho-
blast of the chorionic villi of the placenta in combination with different forms of chorioamnionitis and basal deciduitis
with iron deficiency anemia in gravidas (M+m)

Optical density of immunohistochemical
Ki-67 — positive nuclei in trophoblasts of | staining for Bax protein in the trophoblast
chorionic villi (%o) of the chorionic villi
Research (relative unit optical density)
groups Observation of inflam- | Observation of inflam- | Observation of inflam- | Observation of inflam-
mation of the manure | mation of the manure | mation of the manure | mation of the manure
during pregnancy in iron deficiency ane- during pregnancy in iron deficiency ane-
without anemia mia in gravidas without anemia mia in gravidas
(n=23) (n=21) (n=23) (n=21)
Acute 54+2.3 56+3.8 0.206+0.0013 0.234+0.0012
chorioamnionitis p,<0.001 p,>0.05 p,<0.001 p,<0.001
p,>0.05 p,=0.03 p,>0.05 p,<0.001
(n=20) (n=21) (n=20) (n=21)
Chronic 57+3.5 59+3.6 0.218+0.0015 0.230+0.0014
chorioamnionitis p,<0.001 p,>0.05 p,<0.001 p,<0.001
p,>0.05 p,=0.02 p,<0.001 p,<0.001
(n=16) (n=15) (n=16) (n=15)
Acute basal 53+3.1 56+3.2 0.212+0.0014 0.236+0.0016
deciduitis p,<0.001 p,>0.05 p,<0.001 p,<0.001
p,>0.05 p,>0.05 p,<0.001 p,<0.001
(n=21) (n=20) (n=21) (n=20)
Chronic basal 55+2.8 57+3.7 0.224+0.0016 0.249+0.0015
deciduitis p,<0.001 p,>0.05 p,<0.001 p,<0.001
p,>0.05 p,>0.05 p,<0.001 p,<0.001

Notes: p, — the probability of the difference between the physiological pregnancy and the study group; p, — the probability
of the difference between the group of placentas with IDA and the study group; p, — the probability of the difference be-
tween the inflammation and comorbid inflammation in IDA; p, — the probability of the difference between the inflammation

in combination with IDA and without inflammation in IDA.

ic and basal plates of the placenta on average, with a
high statistical probability, is higher relative to obser-
vations of physiological pregnancy. It should be noted
that in chronic chorioamnionitis and basal deciduitis,
these rates were higher than in acute (Figure 2). With
the same regularity the average indicators of optical

density of immunohistochemical staining on protein
Bax in a trophoblast of chorionic villi at comorbid IDA
concerning an inflammation without anemia increase.

Discussion. The intensification of proliferative
processes in the trophoblast of the chorionic villi of
the placenta in IDA is confirmed by the results of other
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Figure 1 — Ki-67-positive nuclei in the trophoblast of the chorionic villi in acute chorioamnionitis in IDA (left)
and chronic chorioamnionitis in IDA (right). Optical zoom: Ob. 40*.0Oc. 10*
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Figure 2 — Expression of the Bax protein in the trophoblast of the chorionic villi in chronic chorioamnionitis in IDA
(left) and chronic basal deciduitis in IDA (right). Optical zoom: Ob. 40%. Oc. 10~

researchers who showed that according to the degree
of IDA there was a significant quantitative proliferative
response of cytotrophoblast of placental villi, with cer-
tain features depending on the type [12]. In addition,
in our other studies [1], we have shown that prolifer-
ative activity in IDA varies with gestational age and
placental prematurity, but iron-deficiency anemia in
gravidas and chorionic tree maturation both individ-
ually and in combination lead to the intensification of
these processes.

Our research data on the increase of apoptosis
processes in the trophoblast of the chorionic villi of the
placenta in IDA, which are identical to the results of
other researchers [4, 14], can be related to the devel-
opment of hypoxia in response to anemia which quick-
ly depletes cell energy systems and leads to its death
[14]. The intensification of Bax-dependent apoptosis
processes in acute inflammation of the chorionic and
basal plates of the placenta probably occurs with the
contribution of cytotoxic leukocytes, which are able
to use a special transmembrane respiratory chain of
the plasma membrane to form superoxides and bom-
bard the target cell stimulating apoptosis, in particular
through oxidation in particular due to the oxidation of
phosphatidylserine in the plasma membrane of the
target cell [15]. In chronic inflammation, the intensi-
fication of apoptotic processes is mainly due to the
increasing severity of inflammation and increased
activity of free radical processes, which is confirmed
by our previously obtained data on high levels of ni-
troperoxides in placental structures[16], which begin
to induce apoptosis. In this case, the side effect of
IDA, taking into account the even greater intensity of
free radical processes, insufficient oxygen transport
with the depletion of the energy systems of the cell,
more intensely triggers the mechanism of apoptosis.
The same apoptotic activity in the trophoblast of the

chorionic villi was shown by scientists who studied the
inflammatory processes of the placenta as a result of
infection with Mycobacterium tuberculosis [17].

According to the scientific works, when the tro-
phoblast surface is damaged, it stimulates prolifera-
tive processes [9]. Since the inflammation of the pla-
centa alters the surface of the trophoblast, which may
be due to the intensification of free radical process-
es [16] in the maternal blood of placental intervillous
spaces due to damaged syncytiotrophoblast and pri-
marily the surface of microvilli, this confirms placenta
in various forms of chorioamnionitis and basal decidu-
itis. According to our scientific research in immunohis-
tochemical study of the proliferative antigen Ki-67 in
IDA, in comorbid iron-deficiency anemia in gravidas,
hypoxia is aggravated by strong cross-links between
these conditions. The inflammation creates hypoxic
conditions due to increased metabolic activity, and hy-
poxia at the site of inflammation can cause vascular
damage, blood coagulation, and blood flow blockage,
which ultimately inhibit the proliferation.

Consequently, based on the results of prolifera-
tive activity reduction with activation of Bax-depen-
dent apoptosis in the trophoblast of the chorionic villi
of the placenta in acute, as well as in chronic cho-
rioamnionitis and basal deciduitis in combination with
IDA, we also obtained a justification for the arithmetic
mean thickness and volume of the placenta relative
to observations of placenta with inflammation without
anemia in this comorbid pathology [18].

Conclusion. The results of our research can
serve as additional criteria for the pathological diag-
nosis of acute and chronic forms of chorioamnionitis
and basal deciduitis with the determination of mor-
phological differences caused by iron-deficiency ane-
mia in gravidas out of the inflammatory foci.
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Iron-deficiency anemia in gravidas leads to the
intensification of proliferative processes and Bax-de-
pendent apoptosis in the trophoblast of the chorionic
villi of the placenta relative to the placenta from phys-
iological pregnancy. In acute as well as in chronic
chorioamnionitis and basal deciduitis, the prolifera-
tive activity and apoptotic processes in the tropho-
blast of the chorionic villi of the placenta increase,

while comorbid iron-deficiency anemia in gravidas
intensifies only the processes of Bax-dependent
apoptosis.

Perspective for further research is to establish
the features of proliferation and apoptosis in the tro-
phoblast of the chorionic villi of the placenta at other
stages of gestation in chorioamnionitis and basal de-
ciduitis in iron-deficiency anemia in gravidas.
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MMMYHOI'MCTOXUMUYECKOE MCCNEOOBAHUE NPOLIECCOB KNETOYHOW

PErynaAuum TPO®OBJIACTA NP XOPUOAMHUOHUTE U BA3AIIbHOM OELUMOYUTE

HA ®OHE XENE30OAE®ULUUTHOWU AHEMUU BEPEMEHHbIX

Unuka B. B., apeacrok A. B., Unuka A. B.

Pestome. Lenb uccredogaHus. IMMYHOTMCTOXMMUYECKUM METOAOM YCTaHaBUTbL KONMYECTBEHHbIE napa-
METPbI KIETOYHON nponudepaummn n anontosa B Tpocobnacrte xopmanbHUX BOPCUHOK MITALEHTbI MPU OCTPOM
N XPOHMYECKOM XOPMOMMHUOHMTE, a Takke 6asanbHOM AeumayuTte npu xenesogeduuMTHOM aHeMnn Gepe-
MEHHBIX.

Memepuanu u memodsi uccrniedosaHusi. ccnegosaHo 198 nnaueHT. IMMYHOMMCTOXMMUYECKYIO METOAM-
Ky BbINOMHAMNN C NPUMEHEHUEM NepBUYHbIX aHTUTen npotue aHTureHa Ki-67 n Bax ¢ Budyanusauuein nonu-
MEpPHON CUCTEMON C KpacuTenem gnammHobeHangmHom. MNMogcuunteianu konmdecTtso Ki-67-no3nTuHbIX 9aep
Tpochobnacta xopmanbHbIX BOPCUMHOK, a ANd aHTureHa Bax, MeTogomM MUKPOOEHCUTOMETPUN U3MEPSINI ONTK-
YeCKYH NIIOTHOCTb MMMYHOTMCTOXMMMNYECKOW OKPacKu (B OTHOCUTENBHbBIX €4MHMLIAX ONTUYECKOW NIOTHOCTH).
CpaBHeHue pasnuunin B CpeaHUX TEHAEHLUMAX OCYLLECTBANM C MOMOLLBIO ABYCTOPOHHEro HENapHOro Kpute-
pusi CTblogeHTa ¢ npegsapuTernbHON NMPOBEPKOM HOPMarbHOCTM pacnpederneHnst B CTaTtucTM4eckux Bbibop-
Kax. CTaTUCTUYECKMN 3HAYMMbIMKU cunTanu pasnuyms npum p < 0,05.

Pesynsmamei uccriedosaHusi. Konnyectso Ki-67-no3vTuBHLIX saep Tpodpobnacta npu OCTPpOM XOpuWo-
aMHUOHUTE C Xxerne3oaeduUMTHON aHeMuen GepeMeHHbIX cocTaBuno 56+3.8 %o, a OTHOCUTENbHbIE €ANHM-
Ubl ONTUYECKON MMAOTHOCTU MMMYHOIMCTOXMMUYECKON okpacku npotemHa Bax — 0.23410.0012, npu XpoHu-
YeckoM — 59+3.6 %o 1 0.230+0.0014 cooTBeTCcTBEHHO. [1pM ocTpom BaszanbHOM Aeunaynte Ha PoHe aHeMUm
konmdecTtBo Ki-67-no3mTnBHbIX Sgep Tpocobnacra coctaBuna — 56+3.2 %o, cpeaHue nokasatenu onTnYecKom
NNOTHOCTU UMMYHOMMCTOXUMUYECKOWN oKpacku npotenHa Bax — 0.236+0.0016, npn xpoHudeckom — 57+3.7 n
0.249+0.0015 coOTBETCTBEHHO.

Bbigo0ki. YKenesogeduunTHasa aHemMusi 6epeMeHHbIX MHTEHCUUUMpPYET nponndepaTnBHbIE NPOLECCHI K
Bax-3aBvcuMbIn anonto3 B TpodobnacTte XxopuasnbHbIX BOPCUHOK NnaueHTbl. [1py ocTpom, a Takke XpoHude-
CKOM XOpMOaMHUOHUTE 1 BasanbHOM AeunayuTte pacTeT nponudepaTvBHas akTMBHOCTb M anonToTUuyeckue
npouecchl B Tpodobnacrte xopmanbHbIX BOPCUHOK MAaLeHThl, Npyu 3ToM XenesogeduuntHas aHemusa Gepe-
MEHHbIX NpY BOCMANeHnM MHTEHCMULMPYET TONMbKO npolecckl Bax-3aBrncrMmoro anonTtosa.

KnroueBble cnoBa: BocnaneHune nnaueHTbl, TpodobnacTt xopmanbHOW NNAaCTUHKN, aHEMUS.
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IMYHOICTOXIMIYHE AOCNIOXEHHA NMPOLECIB KNITUHHOI PEFYNALl

TPO®OBJACTA NPU XOPIOAMHIOHITI TA BA3AJIbHOMY OELMAYITI

HA TN 3ANIBOAE®DILUTHOI AHEMII BAMTHUX

Inika B. B., Napeacrok O. B., Inika O. B.

Pe3tome. Mema docnidxeHHS. IMyHOriCTOXiMIYHUM METOLOM BCTAHOBUTM KiNbKiCHI NnapameTpu KNiTUHHOI
nponidgepadii Ta anonTo3y B TpodobnacTi XopianbHMX BOPCUHOK NaLeHTV MpU rocTPoOMY Ta XPOHIYHOMY XO-
PIOMHIOHITI, @ TakOX BazanbHOMY euunayiTi Ha Thi 3anisoaediunTHOI aHeMii BariTHUX.

Memepianu i Memodu docnidxeHHs. JocnigxeHo 198 nnaueHT. IMyHOricTOXiMiYHY METOAUKY BUKOHYBanm
i3 3aCTOCYBaHHAM MEPBUHHUX aHTUTIN NPoTU aHTureHy Ki-67 Ta Bax i3 Bidyanisauieto noniMepHo CUCTEMOLO
i3 GapBHMKOM AiamiHOGeH3nanHoMm. [ligpaxoByBanu kinbkicTb Ki-67—no3nTtuBHMX saep TpodobnacTta xopi-
anbHMX BOPCWMHOK, a ONis aHTUreHy Bax, MikpogeHCMTOMETPUYHMM METOAOM BUMIPHOBANN OMTUYHY FYCTUHY
iMyHOriCTOXiMiYHOrO 3abapBneHHs (Y BiZHOCHUX OOAMHMUSAX OMTUYHOI ryCTUHM). MNOpiBHAHHS po30ikHOCTEN Y
cepefHixX TeHOEeHLUiaX 3AincHIoOBanM 3a gonomoro AsobivHoro HenapHoro kputepito CTblogeHTa 3 nonepe-
[OHBbOK NEPEBIPKO HOPMAIbHOCTI PO3Moainy y cTatuCTUYHUX Bnbipkax. CTaTUCTUYHO 3HAYYLLMMK BBaXKanu
po36ixxHocTi npu p<0,05.

Pesynsmamu docnidxeHHs. KinbkicTi Ki-67—no3vtuBHux saep Tpodobnacta npu rocTpoMy XopioamHio-
HiTi i3 3anizogediunTHO aHeMier BariTHUX ctaHoBuna 56+3.8 %o, a BiHOCHI OAMHWLI ONTUYHOI TYCTUHM iMY-
HoricToximidHoro 3abapeneHHst Ha npoTeid Bax — 0.234+0.0012, npu xpoHiyHomy — 59+3.6 %o Ta 0.230+0.0014
BignosigHo. lNpw roctpomy 6asanbHOMY AeunayiTi Ha Thi aHeMmil KinbkicTb Ki-67—no3vtuBHuX sgep Tpodobnacta
ckrana — 56+3.2 %o, cepegHi MOKa3HUKM ONTUYHA rYCTUHA iIMYHOTiCTOXiMiYHOrO 3abapBrieHHs Ha npoTeiH Bax —
0.236+0.0016, npu xpoHiyHoMy — 57+3.7 Ta 0.249+0.0015 BignosigHo.

BucHosku. 3anizogedilunTHa aHemis BariTHUX iHTeHCUdikye nponicbepatmBHi npouecn Ta Bax-3anexHuii
anonTto3 y TpodobnacTi xopianbHMX BOPCUHOK MiaueHTU. [pu rocTpoMy, a TakoX XpPOHIYHOMY XOpPiOaMHIOHi-
Ti Ta 6asanbHOMY fgeunayiTi 3pocTae nporidepaTtuBHa akTUBHICTL Ta anonTOTUYHI npouecu y TpodobnacTi
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MeaunyHi Hayku

XopianbHMX BOPCUMHOK NIaLeHTu, npu LUboMy KomopbigHa 3anisogediuntHa aHemiss BariTHUX iHTeHcudikye
TinbKky npouecu Bax-3anexHoro anonTtoasy.
Knro4yoBi cnoBa: 3ananeHHs nnaueHTn, TpodobnacT xopianbHOi NNacTUHKKU, aHeMis.
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