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CARDIOGENESIS CHANGES AFTER THE PLUMBIC ACETATE IMP ACT IN RATS UNDER
THE CORRECTION CONDITIONS IN THE EXPERIMENT
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The purpose of the study was to determine the rogesfetic patterns of forming the effects of isalgumbic acetate
impact and the combined action of plumbic acetdte mvetal citrates on the development of the rabrgois heart in the experiment.
With isolated plumbic acetate administering to peeg females in a dose of 0.05 mg/kg, the thickimedaction of the compact
myocardium, walls of the right and the left verdricin the embryo’s heart occurs. The most seaditithe plumbic acetate impact is
the heart right ventricle wall, where not only t@mpact myocardium thinning, but also the increasedber and diameter of the
functioning vessels are observed. The combinedrastnaition of plumbic acetate with the gold citratution (or iron citrate/silver
citrate) prevents the negative effect of plumbietaie on the overall course of cardiogenesis iemdiryos under the experimental
conditions and indicates their bioanagonism.
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3MIHU KAPAIOTI'EHE3Y I BINIMBOM BAYKKUX METAJIIB
TA 3A YMOB KOPEKIIII B EKCIIEPUMEHTI VY LI[YPIB

Meroro nociimkeHHsT Oyno BH3HAYCHHS MOP(OTCHETHYHUX 3aKOHOMIPHOCTEH (OpMyBaHHS €(EKTiB 130Jb0BAHOTO BIUIUBY
areTary CBUHIIO Ta KOMOIHOBAHOI Jiii aletary CBHHIIIO 3 I[UTPATaAMU MCTANIB HA PO3BUTOK CEPIs 3apOJKIB IIYPiB B CKCIICPHMEHTI.
IMpu i30:150BaHOMY BBE/ICHHI BariTHAM CaMHISIM arierary CBUHIO B 1031 0,05ur/kr BinGyBa€eThCs 3MEHIICHHS TOBIIMHE KOMITAKTHOTO
MiOKap/y CTiHKHM IPaBOTO Ta JIBOIO HITYHOUKIB cepiisi eMOpioHiB. HailGiibin 4y TiniBo0 /10 Ail alerary CBHHLIO BUSIBISIETBCS CTiHKA
IIPaBOTO IITYHOUKY CEpIls, € CIIOCTEPIraeThes He TUTBKM BUTOHYEHHSI KOMIIAKTHOTO MIOKap/y, a i 30LIbIIEHHS KUTBKOCTI Ta JiaMeTpy
¢dyskmionyounx cymuH. KoMOiHOBaHe BBEIECHHS alleTaTy CBHHIIO 3 PO3YMHOM LMTPATy 30110Ta (ab0 muTpary 3amiza/iurpary cpidna)
HOIePEDKY€E HEeraTUBHUIA BIUIMB alleTaTy CBUHIIIO HA 3arajlbHUH XiJ KapioreHesy eMOpIOHIB IIypiB B eKCIIEPHMEHTAIBHUX YMOBAaX Ta
CBIUHTH MPO iX O10aHTArOHI3M.

Kur04uoBi cj10Ba: emOpioreHes, kapaioreHes, aleTar CBHHIIIO, IIMTPAT 30J10Ta, IUTpAT cpibia, UTpar 3aisa.

The work is a fragment of the research project f&jical foundations of the organ and animal morpéoesis under the
nanometals impact in the experiment”, state regt&in No. 0118U006635.

Despite the significant achievements in the diagnasd treatment of many cardiovascular system
diseases, there is a tendency for their growthkiralde, both in adults and children [4, 5]. Oves ffast 25
years, the cardiovascular pathology among the ptpualof Ukraine has grown thrice, and accordingh®
World Heart League, Ukraine occupies one of thet filaces among the European states in terms délityor
from blood diseases and strokes; in 2009, deaths ¢dardiovascular diseases amounted to 65.2% obtle
number of deaths [2]. The results of numerous studonfirm that one of the etiopathogenetic cao$es
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cardiovascular diseases may be the impact of emaieatal factors: emissions from industrial entegsiand
vehicles and agricultural chemistry [2].

Among many negative environmental factors affectivgghealth of the population, one of the most
important places is occupied by the chemical golutvith heavy metals, among which the most widesgr
are lead and its salts. In the latest centuryat@imulation of lead in soil, atmospheric air aratew is
progressing, which can have irreversible conseasefar humanity. A number of experimental works by
modern Ukrainian scholars, such as Trakhtenberg Bkalny V.A. and Zerbin DD, it has been showrt tha
lead has a high tropism to the vessels endothetiaasing structural changes in it due to lead&giit effect
directly on the intracellular ultrastructure.

These changes lead to disorders of transport, oiEtagynthesizing, adhesive functions of cells and
promote development of vascular pathology, whictaégsompanied by disorders of hemorheology and
microcirculation [3]. The modern theory of the eommental heavy metals impact on the state of the
cardiovascular system and heart diseases is béilefywleveloped both by doctors [1, 8] and by eixpental
studies of morphologists, biologists and hygien[8ts10, 11]. At the same time, some scholars do no
consider lead and heavy metal compounds as etialofgictors stimulating disorders in the cardiouec
system, but only evaluate them as a risk factor][6,

Physiological lead antagonists are zinc, iron,igaicand selenium, which weaken the toxic effect of
lead compounds and reduce its content in the Biduy reduction of the toxic action of lead by a nemf
trace elements is due to their ability to indueegiinthesis of a metallothionein protein that biextsess lead,
which contributes to detoxification.

Today, nanomaterial engineering develops very kapiad forms an important class of new materials
with special physico-chemical properties differifgm the materials of the same group. The unique
properties of nanomaterials make them very att@adth the pharmaceutical industry, agriculture, Hrel
technical industry. The issue of the nanopartiéiapact on the body, on the process of embryonic
development and cardiogenesis remains insuffigietitidied. The issues of possible antagonism argism
of nanosized metals as trace elements remain unuessl today. Therefore, studying these problems is
expedient and relevant. Direct observation of thedn developmental disorders is impossible, thexefo
using the induced experimental models permits &dyaa morphogenetic changes during embryogenesis.

The purposeof the study was to determine morphogenetic reigjeiof forming the outcomes of
the isolated impact of lead acetate and the combawtion of lead acetate with metal citrates on the
development of the rat embryo’s heart in the expent.

Materials and methods Experimental studies were conducted on femaletaWisats. The
experimental animals management was carried oatd@rdance with the sanitary-hygienic norms in the
vivarium S| “DMA”. All experiments were carried ouh accordance with the Ukrainian legislation, the
European Convention on the protection of vertebaaienals used in experimental studies. The chdice o
these particular laboratory animals as the stugiycols due to the low level of spontaneous devetapal
defects compared to mice and rabbits. In expermhembdels, solutions of silver, gold, and ironatiés were
obtained by aquananotechnology. Bimetal citrates safe, moreover, they demonstrate antioxidant and
radioprotective effects, have a positive effect@cardiovascular and immune systems of the body.

All rats were divided into 5 groups: group 1 ineddanimals fed a solution of plumbic acetate in the
dose of 0.05 mg/kg; group 2 — animals fed a saiutibplumbic acetate in the dose of 0.05 mg/kg and
solution of gold citrate in the dose of Lu§'kg; group 3 — animals administered a solutioplombic acetate
in the dose of 0.05 mg/kg and a solution of sibigzate in the dose of 2/kg; group 4 — those administered a
solution of plumbic acetate in the dose of 0.05kg@nd a solution of iron citrate at the dose &fuly/kg;
group 5 animals constituted the control group.

Female rats were subjected to these factors infijmawstthe 1st to the 19th day of pregnancy, the test
substances were administered intragastrically artay. On the 20th day, the female slaughteringcaaged
out and embryos removed, being afterwards fixed (o neutral formalin. To determine the effect of
microelements on the course of cardiogenesis, éag hemoval was carried out in the fixed embryothe
control and experimental rat groups, serial higiicll sections were made for further histologicat a
morphometric analysis.

Results of the study and their discussionAnalysis of the study results has demonstrated the
negative effect of plumbic acetate low doses ondineelopment of the heart, which was manifested in
reducing not only the embryo mass, but also the:Hea the control group the heart weight we35-3 mg,
whereas in the group subjected to plumbic acdtderieased to 8% (fig. 1).

In the combined impact groups, the heart rate wsi®mred: in the plumbic acetate group and silver
citrate, and in gold citrate and iron citrate, finidex even unreliably exceeded the control onehS$udices
testify to the modifying effect of metal citratas e of plumbic acetate embryotoxicity.

Even at the macro level in the lead intoxicatioougr, thinness of myocardium, walls of the heart
chambers and disorders of the internal ventriawief under the impact of plumbic acetate werecoled.
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Trabecules were disorientated, uterine muscle wagxpressive (about 23%), tendons of atrial-vemr
valves were shortened (18%), and the cusps theessshowed polymorphism. Such morphological changes
undeniably influenced the contractile function leé heart and disrupted hemodynamics. In the grotipeo
combined lead and iron citrate administration, lart wall of the embryo was well-formed, the cootpa
myocardium was sufficiently developed, the mucosakcles, the atrial-ventricular valve cusps and the
internal relief of the heart ventricles correspahttethe stage of the embryo development, althaugB% of
cases, a significant thickening of the interventec septum was observed.

In the combined lead with silver citrate impactugypthe hypertrophic growth of the atrial volume by
almost 28% was detected. Such extension of tred tsiifies to the formation of a compensatory maetsm
during cardiogenesis, with the expansion of théazemd pulmonary trunk in the places of their ddttam the
heart.

In the study of embryonic heart sections in theigrof the combined plumbic acetate and gold citrate
impact, thickening of the ventricles, atrium wallsd interventricular septum was determined. In génine
embryo heart wall was well-formed, the compact nayditm was sufficiently developed, the fossilized
muscles and the internal heart ventricular rel@fesponded to the embryo’s development stage h&he
chambers cavities were not enlarged, the aortatt@dgulmonary trunk had no obvious developmental
defects.

When evaluating the course of cardiogenesis, ortbeofndices of heart forming processes is the
process of the ventricular myocardium compactatime of the main stages in the myocardium formation
the spatial change in the direction of the vernolyocardium layers. In the control group, we aeileed the
well-developed layers of the myocardium and theselsformed at the histological level. Studies reh@vn
that the thickness of the compact myocardium varian wall after exposure to plumbic acetate reguaed
this reduction is not unequivocal for the right aeftl ventricular myocardium. More damage is causeithe
right ventricular myocardium.

Namely, we observed a reduction in the thicknegh®fwall due to the compact layer thinness by
11%. As the results of the right ventricle wall'sngpact myocardium thickness measurement with the
combined administration of plumbic acetate and ditnate, it recovered to normal, and in the grooipsilver
or gold citrate combination it even exceeded th#tecontrol group (fig. 2).
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The process of cardiac myocardial compaction octurgarallel with angiogenesis, changes in
cardiogenesis in the ventricular compartment ofeitmbryonic heart in the plumbic acetate exposuvemgr
was determined not only at the wall thickness |elvet also a disorder in the vasculogenesis ofrapeot
myocardium was observed.

We determined an increase in the number of furictipvessels and their diameter growth in the right
ventricle myocardium of the heart. Such a fact ofphological adaptation by the vascular system estgg
the hypoxic state of the myocardium under the plarabetate impact, which is confirmed by the sdient
data of other researchers [1, 3] (fig. 3).

As it is shown by the analysis of the data obtagiried left ventricle is less susceptible to lead
intoxication, possibly due to its greater physiesld hemodynamic load, which acts as a protective
mechanism. In the lead impact group, we did notesany growth in the number and diameter of thedo
vessels in the left ventricle compacted myocardafrthe embryo heart. The effect of plumbic aceteith
isolated administration resulted in a reductiorthia left ventricular myocardium thickness by 8%hwiit
concomitant vascular disorders. In the combineécesf groups, recovery of the compact myocardium
thickness parameters was observed, indicating givieosffect of metal citrates on the cardiotoxicitf
plumbic acetate and on the cardiac wall formatiign 4).

221



| SSN 2079-8334. Ceim MeOuuuHu ma oionoeii. 2020. Ne 4 (74)

" BN " . 3 ‘jz{w

.l.{

E ’;i\..w'.:va

Fig. 3. Microphotography of the rat embryo heayhnventncle wall in the control group (A) andtire group of lead intoxication (B); C - in
the group of the combined plumbic acetate + siiteaite impact. Arrows indicate a growth in the memand diameter of the compact myocardium
functioning vessels in the group of lead intoxmatiStaining: hematoxylin-eosin. Magnificati@yc. 8x obj. 10.

In groups of the combined lead and metal citrategact, not only the myocardium thickness
restoring, but even its significant growth is obser compared with that in the control group: in the
combination of lead acetate and iron citrate —%y l@ad and silver citrate — by 29% and lead andi ¢jtrate
— by 31 %, which is a manifestation of cardiogenadaptive mechanisms effect on lead intoxication.

350 We have not met the results of
the plumbic acetate and the above
Ty ® Control trace elements combined effects on
g2 » the heart development in the scientific
S Bl S literature and it is not possible to draw
ﬁ E i Plumbic acetate + iron parallels. .

£3 — _Expgr!mental results showed
;: g = Plumbic acetate + cardiotoxicity _of lead acetate, which
T E silver citrate was determined to reduce the
 Plumbic acetate + thickness of the compact myocardium

golditrate wall ventricle of the heart, reducing

Animal groups thickness fibrillation,  ventricular

Fig. 4. Thickness of the left ventricle compact oamlium of the embryo’s heart in Septal thinning' Violation of
the control and experimental groupm. delamination processes and ventri-

cular myocardium compaction under the influencéaied lead acetate manifest violation of the tralzec
layer formation and the formation of ventricularaogirdium atrioventricular valve holes: shorteniadves,
change the content and scope of the atrioventrictdlves accompanied by the formation of additional
anomalous tendon strings [1, 3]. The influencehencburse of cardiogenesis in groups with combéffetts

of lead acetate and silver or gold citrate showeedwery of myocardial thickness and ventricularilfégion,

no violations in the formation of valvular heart embryos, indicating a decrease in cardiac tgxitlead
acetate citrate metals during combined administig8, 11].

With the isolated administration of plumbic acetat¢he indicated dose, there is a decrease in the
thickness of the right and left ventricles wall@ngact myocardium of the heart. The most senditivibe
action of plumbic acetate is the wall of the hewmjtt ventricle, where not only the compact myoaard
thinness, but also a growth in the number and d&moé functioning vessels are observed.

Combined administration of gold citrate, iron diasilver citrate solutions prevents the negative
influence of plumbic acetate on the overall counsaat embryo cardiogenesis under the experimental
conditions and indicates their bioantagonism.
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DYNAMICS OF EXPRESSION OF CARBOHYDRATE DETERMINANTS OF MANNOSE-
SPECIFIC LECTINS IN THE MUCOUS MEMBRANE OF THE RAT ATTACHED GINGIVA
IN CHRONIC ETHANOL INTOXICATION

e-mail: grem23062017@gmail.com

The study found that concanavalin A lectin is st the horny scales of the mucous membrankeohttached part of the
gums. On day 5 and day 12 of the experiment trenetlreffect showed weakening of the intensity ofking on the keratinocytes,
which was morphologically manifested by the phentemef hyperkeratosis. The expression of receptorfibooblasts and collagen
fibers to the resident structural components of lé#meina propria was reduced at all times of obdemwaThe mast cells were
characterized by an increase in degree on day 8antl2 of the experiment.

Key words: attached part of gums, rats, lectin coravalin A, sounding.

JTUHAMIKA EKCITPECII BYIJIEBOJAHUX IETEPMIHAHT MAHO3O0CHEIM®IYHUX
JIEKTHHIB Y CJIM30BIN OBOJIOHIII ITPUKPIIIVIEHOI YACTUHMU SICEH LI[YPIB
IIPU XPOHIYHINA IHTOKCUKAIIL ETAHOJIOM

VYV po0oTi BCTaHOBIEHO, LIO JIGKTMH KOHKAaHABAIHY A € crnemupiYHUMHM 10 POTOBHX JIyCOYOK CJIM30BOI OOOJIOHKU
NPUKPITUICHOT YacTHHY siceH. [Ipu aii eraHony Ha I’ ATy Ta IBaHAILSTY JOOW BCTAHOBICHO 3HIDKCHHS IHTEHCHBHOCTI MapKyBaHHS Ha
KepaTHHOLIMTAX, 110 MOPQOJIOriYHO MPOSBISUIOCH SBHILAMH Tirepkeparosy. [0 pe3uIeHTHHX CTPYKTYpPHHX KOMIIOHEHTIB BIACHOI
IUIACTHHKK EKCIPEecisi pelentopiB Ha (idpobnactax i KOIAreHOBHX BOJOKHAX 3MEHIIMIACS HA BCIX TEPMIiHAX CIIOCTEPEIKEHHSL.
MacronuTa XapakTepu3yBaIncs 301IbIICHHIM CTyTeHs Ha 5-y Ta 12-Ty noou.

Ku11040Bi ¢/10Ba: TIPUKpIILICHA YaCTHHA SICCH, IIlyPH, JICKTUH KOHKaHABAIiHY A, 30H/TyBaHHS.

The work is a fragment of the research project “Eimpental morphological study of the effect of prgserved cord blood
products and embriofetoplacental complex (EFPQ)helieline, ethanol and 1 % methacrylate on the imafymctional condition of
several internal organs”, state registration No.1@1J102925.

The problem of alcohol use is extremely relevandate: the global consumption of alcoholic
beverages is accounted for huge numbers. Alcohaissevere chronic disease, in most casesifficutl
to cure. The disease occurs due to regular andrgred] alcohol consumption and is characterizeddpeeial
pathological condition of the body: uncontrollaliteaving for alcohol, changes in its tolerabilitydan
personality degradation [15].
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