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ABSTRACT. Background. In recent years, the prevalence of thyroid pathologies of various origins among children in the
world has reached a significantly high level. The use of glucocorticoids during pregnancy remains a debatable issue in obstet-
rics today, as they can both positively and negatively affect the processes of organ morphogenesis and be the cause of patho-
logical conditions in the postnatal period. Objective: to establish the features of morphofunctional transformations during the
morphogenesis of the thyroid gland of the offspring of rats at an early age in normal and after intrauterine action of dexame-
thasone. Methods. 108 thyroid glands of rats of 3 experimental groups were microscopically examined using histological and
immunohistochemical methods, followed by statistical processing of the obtained results. Results. Against the background of
high levels of total follicular thyrocytes per 1 day of life in animals that received prenatal dexamethasone, cytoplasmic ex-
pression of TgAb was expressed, which correlated with the indicators of nuclear and cytoplasmic Fox-1 expression. From the
7th to the 11th day, a decrease in the total number of thyrocytes per unit area was observed due to the accumulation of colloid
in the follicles, an increase in Fox-1 cytoplasmic expression and a decrease in nuclear expression, against the background of
increased proliferative activity. By day 21, Fox-1 cytoplasmic and nuclear expression were almost identical. There was a
decrease in the intensity of TgAb expression in the cytoplasm of thyrocytes and its expression in the colloid, a decrease in the
number of Ki-67 positive thyrocytes per conditional unit area compared with the previous observation period. Conclusion. It
was found that prenatal exposure of dexamethasone causes the offspring accelerate the development of morphological struc-
tures of the thyroid gland, but functionally they are in a state of stress of both the synthesizing apparatus and the process of
hormone excretion, which is expressed in the imbalance of immunohistochemical expression of Fox-1 and TgAb. Such thy-
rocytes with signs of disturbances in synthetic activity desquamate into the lumen of the follicles, while on the 11th day we
compensatory increase in the proliferative activity of the thyroid epithelium.
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Background
The thyroid gland is important for the normal

been ranked first positions among endocrine diseas-
es of children in Ukraine and all over the world, and

functioning of the body, and is the largest endocrine
organ, which among the endocrine glands developed
as the first in the process of embryogenesis. Pathol-
ogy of the thyroid gland over the past 20 years has

it forms the picture of the prevalence of all endo-
crine diseases, as it occupies a total of 58.0% of their
structure, mainly due to disorders of organ morpho-
genesis and immune neuro-endocrine imbalance [1,
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2]. The action of thyroid hormones is variously di-
rected at all metabolic processes, functions of many
organs and tissues, including fetal development,
growth processes and tissue differentiation [3, 4, 5].

The thyroid gland has a high sensitivity to ex-
ogenous and endogenous influences and the ability
to morphologically rearrange tissue [6, 7]. In clinical
practice, synthetic glucocorticoids such as dexame-
thasone are used to accelerate fetal maturation in
pregnant women at risk of preterm birth [8, 9, 10].
Antenatally glucocorticoids mimic the effects of
endogenous elevation of plasma cortisol, which is
usually observed in the fetus, close to the date of
birth [11]. In humans and other mammals, a surge of
cortisol in the body causes structural and functional
changes in the tissues of the fetus, preparing it for
childbirth and extrauterine life [12, 13, 14].

The question of the use of glucocorticoids dur-
ing pregnancy remains a debatable issue in obstetrics
today, because they can both positively and nega-
tively affect the processes of organ morphogenesis
and be the cause of pathological conditions in the
postnatal period. It is known that the entry of corti-
sol from mother to fetus through the placenta is con-
trolled by enzymes produced by the latter. However,
synthetic glucocorticoids, such as dexamethasone,
can freely cross the blood-placental barrier and
cause changes in postnatal immunity and disease in
the future [15, 16]. Despite the large number of stud-
ies on the effects of glucocorticoids on the fetus,
there is almost no data on the prenatal effect of glu-
cocorticoids on the processes of morphogenesis of
the thyroid gland in the postnatal period. Therefore,
the question of prenatal influence of dexamethasone
on the processes of morphogenesis of the thyroid
gland in the postnatal period of life is morphologi-
cally unresolved, and needs further scientific clarifi-
cation, which is an extremely important experi-
mental basis for improving the management of new-
borns and children by neonatologists, pediatricians,
pediatricians.

The aim of the work is to establish the features
of morphogenesis of the thyroid gland of rats in the
milk period of postnatal ontogeny in normal and
after intrauterine action of dexamethasone.

Material and methods

The study involved the thyroid glands of 108
white laboratory Wistar rats from 1 to 21 days of
age. The animals were obtained from the vivarium
of PE "Biomodelservice" in Kyiv.Rats were kept in
a vivarium in acrylic cages with a volume of 300
cma3 for 4-5 animals each and free access to water on
a standard diet. Before and during the experiment,
the rats were in the same conditions: in the vivarium
att 20-25 ° C, humidity not more than 50%, the vol-
ume of air exchange (extraction-inflow) 8:10, in the
light mode day and night. The animals were healthy
in behavior and general condition. The conditions of
care for animals complied with the norms of the "In-
ternational Recommendations for Medical and Bio-
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logical Research with the Use of Animals". The
work also followed the rules and regulations estab-
lished by the "European Convention for the Protec-
tion of Vertebrate Animals Used for Experimental
and Other Scientific Purposes” (Strasbourg,
18.03.86) and the Law of Ukraine "On Protection of
Animals from Cruelty" (from 21.02.2006 Ne 3447-
IV, edition of 09.12.2015, grounds 766-19).

Animals were divided into 3 groups, 6 animals
in each group: Group | - intact rats; Group Il - con-
trol - animals which, on the 18th day of the dated
pregnancy transuterine, transdermal, subcutaneously
in the interscapular area was injected with 0.9% sa-
line in the amount of 0.05 ml; Il - experimental
group - animals, which during laparotomy, by in-
trauterine, transdermal subcutaneous injection in the
interscapular area was injected with a solution of
dexamethasone at a dose of 0.05 ml at a dilution of
1:40 intrauterinely on the 18th day of pregnancy
(Ukrainian patent Nel112288) . In the experimental
subgroups used the allowable, generally accepted
number of animals for statistical processing and ob-
taining reliable results 6 animals.

Thyroid gland with tracheal area was removed
onl, 3,7, 11, 14, 21 days of life, fixed in 10% solu-
tion of neutral buffered formalin during the day. The
objects were filled into paraffin blocks by the con-
ventional method. Histological sections with a
thickness of 4 pum were stained with hematoxylin
and eosin for observation light microscopy and mor-
phometry, histochemically with azan to determine
the density of the colloid. The number of cells was
counted in histological sections in a standardized
field of view of the microscope at magnification x40
(number of cells per 40,000 um?2) followed by calcu-
lation of cell density per 1 mm?®.

For immunohistochemical study used mono-
clonal antibodies ki-67 (Ki-67), Thyroglobulin Anti-
body (2H11), Fox-1 Antibody (A-12) Santa Cruz
Biotechnology Inc. using the method of indirect
staining with conjugated HRP murine 1gG-binding
proteins, m-IgGkx BP-HRP (Santa Cruz Biotechnol-
ogy Inc.), followed by incubation in a substrate of
peroxidase and a mixture of chromogen DAB-3-
diaminobenzidine tetrachloride, staining nuclei by
Mayer hematoxilin, hemp dyeing enlightenment and
balm.

The result was regarded as positive in the pre-
cipitation of chromogen salts in the form of a specif-
ic reaction (nuclear, cytoplasmic reaction depending
on the location of the antigen). he intensity of benzi-
dine label deposition was evaluated by photographic
digital morphometry using Image J in each case in 5
standardized microscope space with a magnification
of 400 (lens x40, eyepiece x10), where the intensity
of marker expression was determined and quantified
in conventional units of optical density negative re-
action - 0-20; low level of expression - 21-50; mod-
erate level of expression - 51-100; high level of ex-
pression - more than 100. The cell composition of
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immunopositive cells was calculated using a visual
method accounting of morphological structures in a
standardized microscope space at magnification x40
(number of cells per 40000 um?2), followed by calcu-
lation of cell density per 1 mm2.

A set of morphometric studies was performed
by microscope Carl Zeiss Primo Star equipped with
the Axiocam digital microphoto attachment using
program complex Zeiss Zen 2011. Statistical pro-
cessing of the results was performed in the program
"STATISTICA® for Windows 6.0" (StatSoft Inc.,
USA, license Ne AXXR712D833214FANS). Hy-
pothesis about the normality of the distribution of
the studied indicators were checked by the Shapiro-
Wilk test. Calculated the median lower and the up-
per quartile, the data were presented as Me (Q1;
Q3). Significance of the difference between the fre-
quency of positive immunohistochemical reaction in
2 groups was tested by the criterion of ¥ For all
types of analysis differences were considered signif-
icant at p <0,05.

Results and discussion

The morphological structure of the thyroid
gland of newborn rats 1-3 days of life of all studied
groups was represented by glandular parenchyma
and connective tissue stroma with blood and lym-
phatic vessels and nerves. The study of thyroid mi-
cropreparations of animals experimentally prenatally
exposed to dexamethasone revealed that the gland of
animals of the first day of life was slightly more
excited: the number of resorption vacuoles in the
colloid, which was dense in total, increased. In the
interfollicular intervals there were more follicles of
colloidal type with ki-67-positive cells. At this age,
there is a large number of light thyrocytes in the wall
of the follicles, it is ki-67-positive of the cell. The
axis of proliferation is oriented parallel to the base-
ment membrane of the follicle. If in the preparations
of the thyroid gland of intact animals it was easy to
find epithelial proliferative cell clusters, then in the
glands of this period the animals of the experimental
group they were almost absent. The expression of
antibodies to thyroglobulin (TgAb) in the thyroid
gland of animals of intact and control groups is
moderate and is visualized in the cytoplasm of thy-
rocytes, in hollow follicles - in colloid. In the thyroid
glands of animals of the experimental group TgAb-
expression in the colloid of hollow follicles is not
uniform and has a foamy appearance, due to the
large number of resorption vacuoles, while in most
follicular thyrocytes cytoplasmic expression of
TgAb is not immunohistochemically detected, a
bright cytoplasmic reaction with Fox-1 antibodies
was observed (pic.2). Immunohistochemically Fox-1
positive cytoplasmic expression in most thyrocytes
was present throughout the cytoplasm, occasionally
in the apical part of thyrocytes, which indicated the
intensive rapid development of the protein-
synthesizing apparatus.The pattern of distribution of
immunohistochemical Fox-1 positive reaction in

thyrocytes of thyroid follicles of control and intact
groups was mosaic and was visualized mainly in
thyrocytes of peripheral follicles, and there was both
nuclear and cytoplasmic positive reaction with Fox.
Comparing the results of immunohistochemical
studies with Fox-1 antibodies between groups, it
should be noted that prenatal administration of dex-
amethasone affects the intensification of differentia-
tion not only structural units - follicles, but also a
specific synthetic intracellular apparatus of thyro-
cytes, because when mRNA matures, coronary mat-
uration are connected thanks to Fox -1.

On the 7th day of postnatal life, the structure of
the gland changed in the direction of increasing the
manifestations of the process of blocking the excre-
tion of thyroid hormones, but the synthesis and ex-
cretion of components into the follicle cavity was
preserved. Follicles enlarged throughout the body,
and large subcapsular follicles were even slightly
deformed due to the appearance of intussusception
directed into the cavity of the follicles. At the sites
of intussusception, the shape of the cells was cubic
and single prismatic, they visualized ki-67-positive
cells, resorption vacuoles were absent, their number
was much smaller compared to the thyroid glands of
intact and control animals. One week after birth, the
thyroid glands of experimental animals exposed to
dexamethasone showed a decrease in the area of the
thyroid epithelium. This is due to the fact that the
height of the cells of the follicular epithelium be-
comes smaller, the cubic and flat shape of thyrocytes
predominates, prismatic cells are rare, mainly in
small follicles. There was a 1.6 fold increase in the
area of the colloid compared to the control due to an
increase in the number of large and medium-sized
follicles containing dense, dense colloid and des-
quamated cells, with no colloid vacuolation. In con-
trol animals, the expression of TgAb is not uniform
throughout the follicle cavity, intense parietal in the
area of resorption vacuoles. The cytoplasmic TgAb
reaction is weak, visualized in single follicular thy-
rocytes in the apical part of the cells. Intense cyto-
plasmic and moderately intense colloidal TgAb+
expression was observed in experimental animals
(Fig. 1).

Moreover, in the flattened thyrocytes of
overstretched follicles, the expression of Fox-1 was
present only in the apical part. Due to the mosaic
location of follicles with flattened thyroid epithelium
throughout the parenchyma of the gland,
examination microscopy revealed locations of
follicles with reduced Fox-1 expressive activity
(Pic.1), indicating a decrease in the content of
synthetic organelles in such cells and reorganization
of hormone-producing processes (Fig. 2).

On the 11-21th day of postnatal life, large folli-
cles with flattened thyrocytes, desquamated cells,
and dense colloid without resorption vacuoles were
subcapsularly visualized in the thyroid glands of
animals prenatally exposed to dexamethasone. In the
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part of the follicles lined with cubic thyrocytes, the creased insignificantly compared to the previous

colloid was absent. The number of microfollicles period, but compared to the control of proliferating
became smaller, and the proportion of proliferating cells was less.
ki-67-positive cells in the wall of the follicles de-

Control Experiment

Fig. 1. Comparative visualization of immunohistochemical changes in the thyroid gland of rats on 7th life’s day. Immunop-
eroxidase method. x400.

1 day

Thyrocytes general

21 days 3 days

Cytoplasmic TgAb+

® Cytoplasmic Fox-1+
cell

® Nuclear Fox-1+ cell

14 days 7 days

B Ki-67+ thyrocytes

11days

Fig. 2. Dynamics of quantitative distribution of immunohistochemical markers expression in thyroid gland against the
background of the total number of thyrocytes per unit area after prenatal dexamethasone exposure.
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The number of light thyrocytes increased com-
pared to the previous term and groups of intact and
control, indicating the differentiation of cells into
active hormone-producing. cytoplasm of thyrocytes,
in hollow follicles - in colloid. In the thyroid glands
of animals of the experimental group TgAb expres-
sion in the colloid of hollow follicles is not uniform
and has a foamy appearance, due to the large num-
ber of resorption vacuoles, while in most follicular
thyrocytes cytoplasmic expression of TgAb is not
immunohistochemically detected. In the thyroid
glands of animals of the experimental group TgAb-
expression in the colloid of hollow follicles is not
uniform and has a foamy appearance, due to the
large number of resorption vacuoles, while in most
follicular thyrocytes cytoplasmic expression of
TgAb immunohistochemically is not detected. In
extrafollicular proliferating thyrocytes there was a
bright perinuclear and cytoplasmic Fox-1 positive
reaction (Fig.2). This histological picture was
throughout the parenchyma of the thyroid gland. In
cubic thyrocytes of follicles of colloidal type of Fox-
1 secretion, the expression was brightly visualized in
the cytoplasm of cells, which is characteristic of the
intensification of protein-synthetic processes and
intracellular proliferation of synthetic organelles of
thyrocytes. At the same time, in the thyroid gland of
rats of intact and control groups there was a bright
positive cytoplasmic and nuclear expression of Fox-

1 antibodies in most follicular thyrocytes.

Conclusion

It was found that prenatal exposure of
dexamethasone causes the offspring accelerate the
development of morphological structures of the
thyroid gland, but functionally they are in a state of
stress of both the synthesizing apparatus and the
process of hormone excretion, which is expressed in
the imbalance of immunohistochemical expression
of Fox-1 and TgAb. Such thyrocytes with signs of
disturbances in synthetic activity desquamate into
the lumen of the follicles, while on the 11th day we
compensatory increase in the proliferative activity of
the thyroid epithelium.

Prospects for further research

It is planned to continue the study features of
TgAb, Fox-1, Ki-67, TTF, p53 expression changes
in thyroid gland rat’s offspring after prenatal dexa-
methasone exposure until puberty.
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®enoceea O.B., Bymman B.C., Heuenopernko A.I'. MopdodyHkuionanbHi mepeTBOPeHHsT Y XOi
Mop¢oreHe3y UTONOAIOHOI 3271031 MOTOMCTBA IYPiB JiHii Wistar mic/isi BHyTPilIHEOYTPOOHOT0 BILTUBY
AeKCaMeTAa30HY.

PE®EPAT. AktyansnicTs. B ocTaHHI pOKH PO3IOBCIOJKEHICTh MATOJIOTIH IMTONOAIOHOT 3371031 Pi3HO-
rO IeHe3y cepell JUTSYOro HACEeNCHHs CBITY CSATHYJAa 3HAYHO BHCOKOTO piBHA. J[MCKYCiiHUM NUTaHHSM B aKy-
IIEPCTBI Ha CHOTO/HI 3aJMIIAETHCS IMTAHHS BUKOPHCTAHHS TIIOKOKOPTUKOIIB Il 4ac BariTHOCTI, aJ)ke BOHH
MOXYTb SIK TIO3UTHBHO, TaK 1 HETaTHBHO BIUIMBATH Ha MpollecH MopdoreHe3y opraHiB Ta OyTH NPUYMHOIO BHU-
HUKHCHHS TAaTOJIOTIYHUX CTaHIB y MicCISHATANEHOMY Iiepioai. MeTa: BCTAaHOBIEHHS 0coOIMBOCTEH MOppodyH-
KIIOHAJhHUX MEPETBOPEHb B X0Ai MOP(OTreHe3y IMUTOMOMIOHOT 327031 MMOTOMCTBA IMypiB Y PaHHBOMY BIilli B
HOpMI Ta Ticis BHYTPIHBOYTPoOHOI mii nexcamera3zony. Meroau. MikpockomigyHo mociimkeHo 108 murormo-
IIOHMX 32103 ITypiB 3 €KCIIEPUMEHTAIBHHUX TPYI i3 3aCTOCYBAaHHAM TiCTOJIOTIYHHX Ta IMYHOTICTOXIMIYHHX Me-
TOZIB, 3 TOJANBIIOK CTATUCTHYHOI 0OPOOKOI OTpUMaHHX pe3ynbTatiB. PesyabraTu. Ha Tii BHCOKHX mOKa3-
HUKIB 3arajbHOI KUITBKOCTI (PONIKYISIPHUX THPOUHUTIB Ha | 100y JXKUTTA Y TBapuH, SKi MPEHATAIFHOTO OTPHMAJH
JekcaMeTa3oH0 Oyna BUpakeHa [UTOIUIa3MaTHUHa ekcrpecist TYAD, 1o KopenroBano 3 OKa3HUKaMH HyKIeap-
HOI Ta nuTormiazmMarnaaoi FOX-1 ekcmpecii. 3 7-ro mo 11-# JeHb BCTAHOBJICHO 3HMIKCHHS 3arajibHOI KiJTBKOCTI
TUPOLIUTIB Ha YMOBHY OJIMHHMIIIO IUIOIII 32 paXyHOK HaKOINHMYEHH: KoJoiny y (omikynax, 3pocranHs FOX-1 mm-
TOILIA3MATHUYHOI eKCIIpecii Ta 3HIKEHHS HyKJleapHo1 eKcnpecii, Ha TJIi 301IbIIeHHS MpoJti()epaTBHOT aKTUBHOC-
Ti. JIo 21 no6u mokasuuku FOX-1 murommasmMaTuyHOl Ta HyKJIeapHOi eKcrpecii 0ynu Maibke TOTOXKHIUMU. BinOy-
BAJIOCSI 3MEHIIICHHS IHTEHCHBHOCTI ekcrpecii TJAD B uToruia3Mi THPOIMTIB Ta BUPAKEHOCTS il y KOJIO1mi, 3Me-
HineHHs KubkocTi Ki-67 MO3UTUBHUX THPOIMTIB HA YMOBHY OJIMHUIIO TUTOLI Y TIOPIBHSIHHI 3 MOMEPEAHIM CTPO-
KoM croctepexxeHHsM. Ilincymok. BceraHoBieHO, 0 mpeHaTajbHE BBEICHHS JeKCaMeTa30HY BUKIIMKAE Y TO-
TOMCTBa MPUCKOPEHHS PO3BUTKY MOP(OJOTIYHUX CTPYKTYp LIMTONOIIOHOT 3a703H, ajie (yHKLUIOHATEHO BOHH
3HAXOMATHCS Y CTaHI HANPYTH SK CHHTE3YIYOro anapary Tak i Mpolecy BUBEICHHS FOPMOHIB, 1[0 BUPAXKAETHCS
y qucOananci iMyHOTICTOXIMIYHHUX MOKa3HUKIB ekcrpecii FOX-1 ta TgAD. Taki THPOIMTH 3 03HAKAMH MOPYIIECHb
Yy CHHTETHYHIH TisSUTBHOCTI IECKBAaMYIOTh Y MPOCBIT (DOIIiKYIiB, HATOMICTh Ha 11 100y KOMIIeHCaTOpHO GaunMo
3pOCTaHHsI NPOJTiepaTUBHOT AKTUBHOCTI TUPEOIJHOTO EIiTEIiI0.

KirouoBi cjioBa: TUporioOysiH, MUATOMOAIOHA 3a/103a, IIYpH, JACKCAMETAa30H, MapeHXIMaTo3HI OpraHwu,
IMYHOTiCTOXIMisl.

®enoceesa O.B., bymman B.C., Heuenopenko A.I'. MopdodyHkuuoOHAIbHBIE IPe00pPa30BaAHUS B XO-
Ae Mop¢oreHe3a MUTOBHIHOM KeJie3bl MOTOMCTBA Kpbic JuHuu Wistar nocjie BHyTpuyTpPOOHOI0 BO3aeii-
CTBHS JeKCaMeTa30Ha.

PE®EPAT. AxkTyanbHocTh. B nocneqHue rogs! pacpoCTpaHEHHOCTb MAaTOJOTHH HIUTOBUIHON XKeNe3bl
Pa3NIUYHOrO reHes3a Cpelu IETCKOro HacelIeHUs MHUpa JOCTHUIJIA 3HAUYUTENILHO BBICOKOTO ypoBHA. J[MCKyCCHOH-
HBIM BOIIPOCOM B aKyIIEPCTBE CETOJHSI OCTAaeTCs BOIPOC HMCIOJIb30BAHUS TIIOKOKOPTHKOWIOB BO BpeMs Oepe-
MEHHOCTH, B€JJb OHH MOTYT KakK ITOJIOKUTEIBHO, TaK W OTPUIATEIHHO BIHITH Ha MPOIECCH MopdoreHesa opra-
HOB M OBITh IPUYMHON BOZHUKHOBEHHS MATOJIOTHYECKUX COCTOSHHUN B MUCIsTHaTaTsHOMY niepruoze. Lleas: ycTa-
HOBJICHHE 0cOOEeHHOCTEH MOP(HOPYHKITMOHAIBHBIX TPeoOpa3oBaHuil B X01€ MOp(horeHe3a MUTOBUIHON KeJle3bl
MOTOMCTBA KPBIC B paHHEM BO3pacTe B HOPME W IOCJIe BHYTPUYTPOOHOI neiicTBHs nexcameTa3oHa. MeToabl.
Muxkpockonndeckn uccienoBano 108 mMUTOBUAHOM KeIe3bl KPhIC 3 3KCIIEPUMEHTAIBHBIX TPYI C IPUMEHEHH-
€M THUCTOJIOTHIECKIX ¥ UMMYHOTHCTOXUMHUYECKUX METOJIOB, C MOCIEAYIONIEH CTATUCTHIECKOH 00paboTKOM 1mo-
Jy4eHHBIX pe3ynbTaToB. PesyabsTarhl. Ha QoHe BbICOKMX mMokaszareneil o0mero KoiuuecTBa (OJUTHKYISPHBIX
THUPOLUTHB HA | CYTKHM XXHM3HHU Y KHMBOTHBIX, IPEHATAILHOTO MOJYYMIN JIEeKCaMeTa30HO Oblla BBIpaXKeHA LIUTO-
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IUIa3MaTuyeckas 3kcnpeccust TgADb, 4To KOppenupoBaIo ¢ MOKa3aTeNsIMH HyKJICApHOH M UTOIIa3MaTHIECKON
Fox-1 skcripeccun. C 7-ro 1o 11-# 1eHb yCTaHOBIEHO CHIDKEHHE OOIIETO KOJIMYECTBA THPOIUTHB Ha YCIOBHYIO
€IMHMILy IUIOIIAN 3@ CUET HAKOIUICHUs KOJUIOMIa B (oIuMKynIax, pocT Fox-1 muTomna3sMaTHIeckoi 3Kcipec-
CHH W CHIDKEHHE HyKJIeapHOU 3KcIpeccuy, Ha (oHe yBenndeHus npoiudepatnBHON akTHBHOCTH. [lo 21 cyTok
nmokazarenn Fox-1 muroriazMaTiHyecKol U HyKJIeapHO# dKCIpeccHr OBIIN HMOYTH TOXKIECTBEHHBIMU. [Iponcxo-
JMJIO yMEHBIIIEHHE HHTCHCUBHOCTH 3Kcrpeccuy TgAb B nuTomnnasmMe THPOIUTUB U BBEIPAKEHHOCTH €€ B KOJLIO-
uze, yMeHpleHue koumdectBa Ki-67 MO3UTUBHBIX THPOLIMTUB Ha YCJIIOBHYIO €IMHUILY IUIOLIAH 110 CPAaBHEHHIO
C IPEIBIAYIIUM CPOKOM HaOmoeHus. 3aKiI0ouenne. Y CTaHOBIICHO, YTO IIPEHATaIbHOE BBEICHHUE JIEKCAMETa30-
Ha BBI3BIBACT y MIOTOMCTBA YCKOPEHUS Pa3BUTH MOP(HOJIOTHUECKUX CTPYKTYP LIMTOBUIHOMN XKeJe3bl, HO (PyHK-
IIIOHAJIEHO OHU HaXOJATCS B COCTOSHUM HaNpsDKEHUS KaK CHHTE3UPYIOIIEro alnapaTa Tak U Ipoliecca BBIBOJA
TOPMOHOB, BBIpa)KaeTcsl B JucOaIaHce MMMYHOTHCTOXMMHYECKUX MoKasarenei skcnpeccuu Fox-1 u TgAb. Ta-
KH€ THPOLMTHI C PU3HAKaMH HapyIIEHHH B CHHTETHYECKON JESTeIbHOCTH JECKBaMYIOTh B MPOCBET (DOJUIHKY-
JI0B, HO Ha 1] CyTKM KOMIIEHCATOPHO BUANM POCT Npoiar(epaTUBHON aKTUBHOCTH TUPEOUTHOTO SITUTENH.

KaroueBble ciioBa: TuporyioOyinyH, IIUTOBUAHAS JKelIe3a, KPbICHL, JeKCaMETa30H, ITAPEHXUMATO3HBIE Opra-
HBI, UMMYHOTUCTOXHMHUSL.
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