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MOJTIOPTaHHOI HEOCTaTHOCTi. ABTOPH CTBEPKYIOTh, LIO
MO3WUTHBHI ~ pe3yJlbTaTH  3acTOCyBaHHS  L—apriHiny
acmapraty Ta THBOPTHHY 32 YMOB EKCIICPHMEHTAJILHOTO
LUPO3y MEYIHKH € eKCHEePUMEHTAIBHUM OOIDYHTYBaHHIM
JOLJIBHOCTI TECTyBaHHs KIIHIYHMX e(eKTIB BKa3aHHX
JIIKapChKUX CIONYK.
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Purpose of the work wa® establish dynamics and morphology of DCs, latate oropharyngeal submucosa the
postnatal period after antenatal antigen effea @tus. DCs were detected on the cryostat seatitifie pharynx tissue by using
the Vakhshtein-Meizel method. In experimental nemubpthe DCs absolute number was found to be gréada in the control
and did not change during the first week, unlikéhi@ control, where this index did not change sigaitly over the two weeks
of life. All groups of animals have been increased DCs absolumber by third week of life, while the antigead on the body
increases. Experimental animals, regardless dadiitigen administration mode, have been taken [&=activation earlier than
in control, that is, at 7th life day. Animals whighderwent antenatal antigen administration duiiét@ period has been increased
number of their processes compared to control.odigi it was founded that DCs in experimental graangsstained more shade
than in control group, which indicating a more @e®TP accumulation.

Key words: ATP, antenatal antigen administration, dendritit, @darynx, local immunity.

This work is a fragment of the research project deges of the rat's organs structure under theugfice of different
factors during the pre- and postnatal periods”,tetaegistration No. 0120U103118.

Dendritic cells (DCs) form a widely distributed kegdr net throughout the body. DCs not only
exert immune-surveillance for antigens of differerigin, but also later activates naive T lymphesyby
giving rise to various immunological responses T2je immune complex of oral cavity and pharynxgas
part of a MALT — Mucosa Associated Immune Tissuayhhrepresent the deserve immunological
challenges continuously faced by its mucosa. D®e & crucial part in linking innate and adaptive
immunity, either as in mediating immunity or toleca. Mucosa associated DCs, especially of oral sajco
should be thoroughly studied in our attempt to usi@ded formation oral immunity. Besides, it is not
always possible to extrapolate oral DCs functiomftheir counterparts in non-oral tissues [7]. Ataacus
form a nonspecific physical barrier and constraihe immunogenicity of antigens by delivering
tolerogenic signalgL3].

It is proved that antigen-presenting cells playeatral role in transferring information from the
periphery of the organism to lymphoid organs. Tligjiver important signals which result in T cell
unresponsiveness with antigen-specific toleranadudtion. The initiation of effector CD8T-cell
responses needs the presentation of peptide bamgedidrom internalized antigen on class | major
histocompatibility complex molecules by DCs in agess called cross-presentation [4].

Antigen load on body, especially on barrier mucasm be materialize not only bacteria and
viruses but artificially by vaccination, or by an&al antigen administration on fetus in case motias
undergone some infection during pregnancy [5]. Adtw to Apostolopulose’s opinion, a major aim in
vaccine development is to induce powerful, spedificell responses [1]. This is achieved by targgtin
antigen to cell surface molecules on DCs that lsegineptor mediated endocytosis for loading ontacCMH
molecules and stimulation of T-cell responses.

It is known, that type Il interferon (IFIN} is important for innate immune protection at msedo
surfaces and has therapeutic benefit against mflueé\ virus infection (IAV). According to Hemann'’s
opinion, IFN2 signaling in DCs populations was critical for #hevelopment of protective IAV-specific
CDS8'T cell responses. It is proofed that mice lackihg tFN4 receptor had decreased CDB cell
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responses relative to wild type and exhibited redusurvival after IAV re-challenge. Analysis of DCs
revealed IFNk signaling directed the migration and function @XD3" DCs for development of optimal
antiviral CD8 T cell responses. Thus, IFNserves a critical role in bridging innate and did@immunity
from mucosa to lymph nodes to program DCs to dieffetctive T cell immunity against IAV [6].

Adenosine also signaling increased IL-10 secretibite decreasing IL-12p40 secretion in human
monocyte-derived DCs [9]. Actually, Antigen DCs aree of the primary targets for adenosine to siggore
T and NK cell responses [3, 10].

DCs are an important component of the MALT syst@ire content of adenosine represents the
functional activity of dendritic cells and changisoughout life, as well as with increasing antigen
administration. Adenosine content dynamics in thmasm of dendritic cells after antenatal antigen
administration on a fetus has not been studiecerd®ghation of adenosine accumulation featuresheilbs
to track the reactivity of dendritic cells in regise to antigen administration and to reveal foromati
mechanisms of the oral immune system, especiatlgliddren, which mothers have undergone antigen
loading during pregnancy, that will form the bafsisthe formation of new pediatric approaches teca
for at-risk group children.

The purpose of the work wasto establish dynamics and morphology of DCs, latate
oropharyngeal submucosa, at the postnatal pertedaitenatal antigen administration on a fetus.

Materials and methods.Pharynges of the 124 white laboratory rats werenais an object of the
study. Oropharynges were taken for examination & 14, 21, 45 days of postnatal life. Animals ever
divided into four groups: | — intact animals, whialere born from healthy rats without any antigen
administration during pregnancy, Il — animals, whigere exposed to antenatal antigen administration
18th day of prenatal development with the metho¥abshyn M.A. (2010), Il — animals which were
exposed to amniotic fluid antigen administrationhat 18th day of prenatal development with the weth
of Voloshyn M. A. (2011), IV — control animals, vehi were exposed to antenatal intrafetal injectibn o
saline solution on the ¥&lay of prenatal development. Rats were born éathtand absolutely healthy. It
is said that all animals with any symptoms of a&dse were avoided to take at experiment. Contonimgr
of animals was used for proofing that a processpefrating got no effect on a fetus, but antigediteg
does. Sex differences were not considered. As emtigave been used split virus inactivated Influenza
vaccine Vaxigrip. DCs were detected on the cryosttions of the pharynx tissue by using the
Vakhshtein-Meizel method. Instead of more typeyohphocytes, DCs have high activity of ATPase,
because of the activity of the ATP-dependent praiomp depends on the gradual decrease of pH in the
endosomes and lysosomes, activation of proteastae iandocytosis of antigens. Other pharyngeas cell
exhibit moderate to low activity of ATPase. Contail the reaction was carried out with histological
samples rich in ATPase. Samples were embeddedadergll-gelatin. The absolute number of DCs and its
dendrites was counted in a oropharyngeal submumosaunit area of 150Q0m? using a microscope with
oil immersion technique (x630). The variation stts methods via program «STATISTICA 6.1»
(StatSoft Inc.Ne AXXR 712D833214FANS) was used to compare differentesimber of DCs and DCs
dendrites. The0.05 were considered significant. Supporting aittdrawal of animals from experiment
was carried out in accordance with the requiremeinise European Commission Directive (86/609/EEC),
Law of UkraineNe 1759-VI (15.12.2009) On the Protection of Animiatsn Cruelty.

Results of the study and their discussionn newborn intact animals ATP-positive DCs are foun
in the submucosa of oral part of the pharynx, nyaimider the basement membrane. The largest number
of ATP contains in the cytoplasm, and provides meamé processes and energy metabolism. Cell bodies
are of triangular elongated shape, rough contolithe plasma membrane with brown deposits in the
cytoplasm. The nucleus is light, elongated, witvyweontours. The dendrites are spatially orientedhig
along the basement membrane and posses buttondseagimgs. In experiment and control there is no
difference between topography of DCs and their dessd

At the 1st day of life in the number of DCs oropimayeal submucosa reaches 1.2+0.65 at 15660
(Fig.1) and the number of its dendrites is 2.7+@DB500Qum? (fig.2). In experimental animals of the same
life term dendrites number increases statistiagiiyo 4.1+0.03 at 15000m? and 3.9+0.18 at 150Q0n? in
the animals of the second and third groups comparedntrol animals. The difference in DCs numiper i
oropharyngeal submucosa is not statistically \@ifietween experimental and control animals (fig.1)

At the seventh day of life in experimental animthlere is a tendency of a higher content of DCs
number compared to control animals. The number Gk @endrites in the experimental animals is
statistically significantly higher than in contréit describing period in all group animals numbeA®P-
positive DCs and their dendrites has a tendendyd®ase compared to the previous observation gherio
(fig. 1, 2).
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At the fourteenth day of life DCs are located ia ttopharyngeal submucosa beneath the basement
membrane, their processes are located paralldigdoasement membrane. Their number is statistically
significantly increased from 7th days of life t@80.15 per 15000m?. The DCs number in the experimental
oropharyngeal submucosa tends to increase comjgacedtrol. In intact animals, the accumulatiodP-
positive material in the cytoplasm increases, pidwethe darker staining of DCs. Statistically figantly
increasing of dendrites number, compared to theique observation period, is also revealed. Howéwer
length is reduced. Among other common findings wtaldished are fan-shaped dendrites in experiment
instead of button-shaped dendrites in control g(&ign1, Fig.2). After antenatal antigen adminisitna, DCs
are stained more vividly compared to animals inm@igroup. In experimental animals of both group€s
are characterized by greater number of dendritas ithcontrol. DCs dendrites of experimental animnzaie
visually thicker and more intense in color thathie animals of control group.
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Fig.1. ATP-DCs’ Dynamics in Rats’ Oropharyngeal Fig.2. Dynamics of ATRDCs' Dendrites in Rats’
Submucosa on the Unit Area (150Q0m% Vakhshtein-Meizel Oropharyngeal Submucosa on the Unit Area (15008 Vakhshtein-
method). Meizel method). Notes: the symb* means that rémult is
Notes: the symbol means that the result istitally statistically significant with respect to tkentrol group, the symbol
significant in relation to the previous observatperiod. means that the result is statistically siigaifit in relation to the

previous observation period.

Intensive deposition of ATP-positive material cangeof intracytoplasmatic inclusions of DCs
persists from the twenty-first up to the fortyfiftlay of life in the animals of control and intgcbup, the
dendrites of DCs are predominantly fan-shaped.ntimber of them is at the same level with approgriat
index of the previous observation period. In angnahich underwent antenatal antigen administration
during fetal period there are cells with more shameédominantly fan-shaped dendrites, compared to
animals of control group. At the 21 day of life thes a tendency to increase the DCs number in
experimental animals, compared to control ones.

DCs number increases by 14th day of life in allup® of animals, while the antigen load on the
body increases. Terms of increasing antigen loduboly coincides with terms of changing type of fagd
food by getting supplements (solid food) and camtydained by that. This period takes time from1A#h
day up to the 21th day of postnatal life. In expemtal animals, regardless of the mode of antigen
administration, DCs activation takes place eathan in animals of the control and intact groupat s,
at 7th day of life. In animals which underwent aatial antigen effect during fetal period the DCeber
does not change in comparing to animals of theroband intact groups. However, the number of their
processes overgoes control and intact ones. Obta@sellts coordinate with our previous results 830
statistically significantly differences between rhen of DCs in submucosa of nasopharynx and
oropharynx was not found.

DCs initiate and modulate primary immune respoitgeattracting and activating mae T cells.
They are able to coordinate tolerance or immungarese depending on their activation status, thahis
DCs are also considered as “orchestrating” celth®@immune respong#2, 15]

It is settled, that antenatal antigen administratieads to acceleration of the release of
immunologically immature PNAlymphocytes emerges from thymus to the periphienatune organs,
including pharyngeal wall as MALT-representativeccArding to the concept of “Lymphocyte —
morphogenesis factor” PNAymphocytes influence on the morphogenesis ofosumding cells, changing
intercellular and cellular matrix interaction. Mi@nvironment takes crucial point in differentiatioh
functional DCJ11]. Antigen presenting cells, such as DCs, are onkeoptimary targets for adenosine to
suppress T and NK cell responses. Despite not énamglerstanding of molecular mechanisms of
adenosine regulation of DCs it is founded that ademe receptor stimulation strongly suppresses DCs
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activation[3]. Cytokine expression profile of Adenosine-differatdid DCs is deeply altered compared to
classic myeloid DCs, as well as it is characterizgda mix of proinflammatory and anti-inflammatory
cytokines and up-regulated by immune suppressota@earbgenic factors.

High activity of ATPase is explained by activatiafi proteases in the process of antigen
endocytosis. On a one hand, adenosine is a wellestineurotransmitter, but on the other hand aart p
of ATP it also experts deep immune regulatory fioms. While ATP stimulates immune responses by
exact inflammasome activation, its degradation pcbddenosine acts rather anti-inflammatory. Is thi
case it decreases regulation of DCs function amdpéas T cell activation and cytokine secretiD@
derived adenosine can also act back onto the D@gs mutocrine manner. As a result DCs functions tha
are normally involved in stimulating immune respesisre suppressdili4]. This likely can leads to
depressed reactions of local immunity.

Activation and increasing of DCs number in oropmgeal submucosa of control animals is
observed at the first and fourteenth days of lifeexperimental animals, regardless of the methiod o
exposing antigen, the second wave of DCs activa#ikes place earlier than in control, that is adét of
life. Animals which were exposed to antenatal attigadministration have been increased dendrites
number compared to contrdh experimental groups it was founded that DCsstaged more shade than
in control group, which indicating a more active AR@ccumulation.

Prospects for the further research lie in the fHwt it is planned to study the quantitative contehATP in DCs
cytoplasm after antenatal antigen administration.
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JUHAMIKA ATO-IIO3UTUBHUX JEHAPUTHUX JUHAMHUKA AT®-ITOJTOXHUTEJBHBIX

KJIITHH B IIJICJIA30BIA OCHOBI POTOBO{ JEHJIPUTHBIX KJIETOK B IIOJACIAZACTON
YACTHUHU I'/IOTKHU ITYPIB HICJISI OCHOBE POTOBOM YACTH I'JIOTKH KPBIC
BHYTPIIIHbOYTPOBHOI'O BBEJIEHHS MMOCJIE BHYTPUYTPOBHOI'O BBEJIEHSI
AHTUTEHA AHTUTEHA
I'purop’eBa O.A., Margeiimmnaa T.M., Tonosnenko T.A. I'puropsesa E.A., MaTBeiimunna T.H., Tonosnenxo T.A.
Mertoto pociijukeHHs 0yJI0 BCTAHOBUTHU JMHAMIKY Ta Llenbto wccnenoBaHUs ObUIO YCTAHOBHUTH JAMHAMHKY U
MOpPGOJIOTiI0  JEHAPUTHUX KIITHH IiJACIHU30BOI OCHOBH  MOP(OJIOTHIO JCHAPUTHBIX KIETOK IOJCIH3UCTOH OCHOBBI
poToBoi YaCTHHU [JIOTKH I1ypiB mcias  POTOBOM YacTH IVIOTKU KPBIC MOCJIE BHYTPHYTPOOHOTO BBEACHUS

BHYTPIIIHBOYTPOOHOTO BBEAEHHS AaHTHIeHA. JIeHApUTHI aHTHWreHA. JIeHIPUTHBIC KICTKU ObLIN BBISIBICHBI HA KPHOCTATHBIX
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KIITUHK OyNM BUSIBIICHI Ha KPIOCTaTHHUX 3pi3aX TKaHWUHU
IJIOTKM 3a JO0NOMOror Merony Baxmreitna-Meiizens.
BcTaHOBIIEHO, 1110 Y HOBOHAPODKEHHX EKCIIEPUMEHTAIBHUX
TBapHH a0COJIOTHA KUIBKICTh JEHAPUTHUX KIITHH Oijblia,
HDK B KOHTpPOJIi, Ta HE 3MIHIOETHCS MPOTATOM IEPLIOrO
THOKHS, Ha BiIMiHY BiJl KOHTPOJIIO, JI€ LICH MOKa3HUK 3HAYHO
HE 3MIHIOETHCS IPOTATOM ABOX TIYDKHIB XKUTTA. Y BCIX TPyI
TBapuH a0COJIIOTHA  KIIBKICTh  JEHIPUTHUX  KIITHH
30UIBIIYETBCST  HPOTSATOM — TPETHOTO  THOXKHS  KHTTS,
OJTHOYACHO 31 301/IbIICHHIM aHTUI'€HHOTO HAaBaHTA)KEHHS Ha
opraHisaM. B ekcmepuMeHTi, He3aJleKXHO Bix crmocody
BBEJCHHS AQHTHICHY, AaKTHMBAllil JACHAPUTHHX KIITHH
BinOyBa€eThCsA paHillle, HDK y KOHTpoOI, ToOTO Ha 7 100y
KUTTS. Y EKCIIePUMEHTaJbHUX TBapHH, IOPIBHSIHO 3
KOHTPOJIEM, 30UIBIIYE€THCS KiJIbKICTB BIZIPOCTKIB
JNCHIPUTHUX KIITHH, a TaKOX caMi JCHAPHUTHI KIITHHU
3a0apBieHi TeMHille, HDK Yy KOHTPOJI, IO CBITYUTH IIPO
6inpLr akTHBHE HakomyeHHst ATO.
KiarouoBi cmoBa: AT®D, BHyTpiuHb0yTpOOHE
BBEJICHHS QHTHI€HY, ICHIAPUTHI KJIITUHH, TJIOTKA,
Crarts Hagiiinuia 25.08.201%.

cpe3ax TKaHU INIOTKU ¢ MOMOILBI0 MeToza Baxureitna-Meiizenst.
YCTaHOBIEHO, YTO Y HOBOPOXIEHHBIX JKCIIEPUMEHTAIBHBIX
JKUBOTHBIX a0COJIIOTHOE KOJIMYECTBO JCHAPHUTHBIX KIIETOK
Oosbllle, O CPaBHEHUIO C KOHTPOJEM, Ha MPOTSHKEHUU IEPBOM
HEJIeIH JKU3HU U He U3MEHSETCS, B OTIIMYUE OT KOHTPOJIS, TIIE 3TOT
MOKAa3aTeNb 3HAYUTEIHHO HE U3MEHSETCS B TEUCHHE IBYX HEICTb.
Y JKHBOTHBIX BCEX HUCCIIEITYEMBIX TPYII a0COIFOTHOEC KOIMYESCTBO
JCHAPHUTHBIX KIJIETOK YBEIHYMBACTCS HA MPOTSHKCHUH TPEThEH
HEeeNU >KU3HW, OJHOBPEMEHHO C YBEJIMYEHHUEM AaHTUTCHHOMN
Harpy3KH Ha OpraHusM. B skcriepuMeHTe, akTUBAITHS JCHAPUTHBIX
KJIETOK IIPOMCXOUT PaHBbILIE, YeM B KOHTPOJIE, TO €CTh Ha 7 CYTKH
JKU3HU. Y OKCIEPHMEHTAJBHBIX JKHMBOTHBIX, 10 CPaBHEHUIO C
KOHTPOJIEM, YBEIIMYUBACTCS KOJIUIECTBO OTPOCTKOB JCHAPHTHBIX
KIETOK. Y OKCIEPHMEHTAJIbHBIX JKUBOTHBIX YBEIMYHBACTCS
KOJIMYECTBO JEHJPUTOB MO CPABHEHHMIO C KOHTPOJIEM, a TaKxkKe
YCTaHOBJICHO, YTO CaMH JCHIPUTHBIC KICTKH OKpPAIIICHbI TEMHEE,
4YeM B KOHTpPOJIC, YTO CBHACTEIBCTBYET O 0oJiee aKTHBHOM
HakorieHnn AT®D.
KioueBbie ciaoBa: AT®, BHyTpHyTpoOHOE BBEICHHE
AQHTUTEHA, ICHAPUTHBIC KJICTKH, III0TKa, MECTHBI UMMYHHTET.
Penensent €pomenko I'.A.
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ORGANOTOXIC EFFECT OF SINGLE INTRATRACHEAL ADMINIST RATION

OF LEAD NANOPARTICLES OF DIFFERENT SIZES
e-mail: ginna5@ukr.net

Cardiovasotoxic effect of a single intratracheahadstration of lead nanoparticles of differentesiavas studied in the
experimentColloidal solutions of lead sulfide (PbS in sodiuglyphosphate) with an average size of 26—34 nm5aR@0 nm,
and lead nitrate Pb(NgR in ionic form which is well soluble in water wetesed. Toxic effects were assessed 12 days after
exposure. Morphological changes were found in tlyecardium and to a greater extent in the atriadMilsorders, such as
enlarged interstitial space and dystrophic chanfi@sividual cardiomyocytes were found after adistiration of Pb%s-3anmand
Phso-sonmnanoparticles. Thus, with intratracheal admintgireof lead, the toxic effect of nanoparticles Bb&Snmand Pb&-sonm
was manifested more compared with an effect cabgatie action of the ionic form of lead Pb(})® The toxic effect of lead
nanoparticles was mainly evident in the atrial rardeum cardiomyocytes, while the aortic wall renegimlmost unaffected. The
most pronounced structural changes were observéideinungs and bronchi, which may be due to theeraf the toxicant
administration.

Key words: lead, nanoparticles, intratracheal intoxicationyphological changes, myocardium, aorta, lungs.

The work is a fragment of the research projectsvéistigation of cardiovasotoxic action mechanismbezvy metal
nanoparticles (on the problem of biosafety of naatamals)”, state registration No. 0119U100182; “@hges in internal organs
and regulatory systems under the conditions of x@stal damage and historical aspects of histoJayyology and embryology
development in Ukraine”, state registration No. 6UD00121 and “Study the of tissue reaction featuned their modulation in
lesions of various origins”, state registration NaiLl20U102691.

New physicochemical properties of the engineeratparticles make them very attractive for
industrial and biomedical use. Nowadays, the martufang and application of nanotechnological praduc
has reached industrial scale worldwide and hagdbential for further growth and expansion. Thisea
concerns about the unforeseen adverse health sffectoth nanoindustry workers and nanoproduct
consumers [13, 8].

Zhao L [15] noted that nanoparticles (NPs) releasethe work area air might contribute to the
cardiopulmonary effects observed in workers. Bidwmes of lung damage, cardiovascular diseases, las we
as biomarkers of oxidative stress and inflammatvbich were associated with the occupational exposur
to the studied NPs were found in the workers ofNRefactory.

It was experimentally established that the cardicteffect of NPs of titanium oxide, zinc oxide,
silver, carbon, silicon dioxide and iron oxide deged on both the toxicity of these compounds aed th

© L.V. Gubar, O.L. Apykhtina, 2020
by 168



