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An indispensable condition for the activity of dl g the variety of its states, each of which ftasown characteristic
— markers, which, according to the degree of cotapkss of the transformation of one state into herotare divided into
markers of primary changes, markers of the majarfitphanges and markers of final changes. The ptedevork is devoted to
the establishment of those ultrastructural coretits of follicular thyrocyte elements, which whexpesed to its synthetic
activity by iodine of organic and inorganic chenhinature acquire the signs of markers of the ptegamajority of changes.
Qualitative information on the number and conditadrthyrocyte organelles associated with the sysithef thyroid hormones
was obtained by viewing the electron diffractioritpans of the thyroid glands of white male ratsteAfits transformation into
quantitative indicators and the subsequent comelanalysis, the revealed correlation connectioetsveen organelles were
visualized by the construction of correlation paits, which were analyzed from the positions ofopyiysiology. It was
established that the synthetic activity of follaulthyrocytes adequately reflects the degree oftrele density of their
cytoplasm. The most pronounced changes in the atdite cytoplasm are traced after the onset ofigba in the number of free
ribosomes; the established changes precede thgehamthe number of ribosomes bound. This givesimts to consider the
degree of cytoplasm electron density of follicutayrocytes as a marker of the prevailing majoritgloanges in their synthetic
activity.

Keywords: mathematical technologies in medicine, thyroidnglathyrocyte, cytophysiology, markers of state
changes.
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Any biological system is characterized by the feilog basic features: 1) the defined properties
of the constituent elements; 2) the componentangite manifestations; 3) the type of connections
between the elements; 4) the density of connectietween the components of the system. During the
study of the biological system, the propertiestefelements and the types of connections betwesan th
can be described by means of certain parametersvamables and to reflect them in the form of
functional dependencies. At the same time, eachthef elements of the biological system can
successively be in a state of normal life activixgcitation, functional stress, emergency regugtio
functional changes, organic changes. Then the taakiof diagnosing the state of the biological exyst
is to establish the relationship between the seletécted signs and a certain state of the sysédimg
into account informativity of each sign and theambinations.

According to the conditions in which the biologicgystem may occur during its activities,
characteristic signs of each state are formedmaekers. To characterize and predict the postsaslof
the studied biological system’s functioning, maskehould be divided into several groups. Markers of
primary changes occur at the initial stages of ahgnges and indicate a disorder of the primary
functional balance. As the duration of the changecgss increases, the number of biological system
parameters, which came out of the balance, is gigpwbisorder of the system's adaptation to the
conditions of existence is manifested by the emmrgeof signs of dissociation between its constituen
elements. When disorders in the system are qutweitaexceeding the state of the primary functiona
balance, it is advisable to determine the markéhe prevailing majority of changes. Markers oé th
final changes in the state of the biological systgmpear at the stage of irreversible changes amd th
completion of the process. We have previously ddtexd [3, 4] that under conditions of alimentary
hypothyroidism, the marker of initial changes ire thynthetic activity of follicular thyrocytes iseth
number of free ribosomes in the cytoplasm, andnbeker of final changes is the number of ribosomes
located on the granular cytoplasmic reticulum meanbs. At the same time, the issue of markers #or th
majority of changes remained unclear.

The purpose of the study was to establish those ultrastruttetements of the follicular
thyrocyte, which in the conditions of alimentarydiime deficiency correction with iodine-containing
drugs of organic and inorganic nature, acquiressiginthe majority changes markers of the thyrosyte’
synthetic activity.
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Materials and methods.Subacute study, which lasted 30 days, was caoteadn 80 non-linear
white male rats, which formed 8 groups with 10 agrin each one. The rats of group 0, which were
universal control for animals of other groups, wiept on a complete, commonly-vivarium feed; rdts o
groups 1 - 7 were on an isocaloric starch-casenthsyic food diet, deficient in iodine content. Kaff
group 2 consumed histologically verified minimall (29 iodine per kg body weight), dose of organic
iodine, the rats of groups 3 and 4 consumed, résplc moderate (5Qig iodine per kg body weight) and
significant (100ug iodine per kg body weight) doses of organic iedihe rats of groups 5, 6, 7 consumed
similar amounts of inorganic iodine. Animals of gpol did not additionally consume iodine and sea®d
a control to determine the degree of the consumeéithé-containing drugs effect. The source of organi
iodine was iodine-protein preparation obtained a¢.@ogatsky Physical-Chemical Institute, NAS of
Ukraine, Odessa, from the Black Sea industrial algghe Phyllophora crisp@liyllophora nervosg a
source of inorganic iodine, i.e. potassium iodidéter the experiment, the rats were decapitatedeund
ethereal anesthesia, their thyroid glands wereotlghly separated from the connective tissue, fixed
osmium tetroxide and dehydrated in ascending alsaral acetone, followed by polymerization in epoxy
resins. UTTP-3 ultramicrotome produced ultrathiangls sections with the thickness of 4-6 um were
further contrasted with the salts of uranyl acetatd lead citrate and studied under TESLA BS-500
electron microscope. At all stages of the studigrmational requirements for the humane treatmént o
vertebrate animals were observed in accordance twéh'Guidelines for Accomodation and Care of
Animals” (Strasbourg, 2006, Annex 4) and Helsinlécd@ration on humane endpoints to experiment
animals. The follicular epithelium cells of the thid gland were considered by us as a complex
negentropy system, which subsystem was their siratb@pacity profile. The ultrastructural elemeats
the profile were cytoplasm, granular cytoplasmiticteum, Golgi complex, free ribosomes and
polysomes. The research was carried out by metioodemi-quantitative analysis of electron diffiant
patterns and determination of hormonopoietic cgdscial possibilities profiles with applying thegse
interval method, statistical and correlation anasyaised in our previous studies [2, 3, 4].

The state of the profile ultrastructural elemenésdetermined using two standards: their state in
normal conditions and under the untreated iodinficidacy conditions. Transformation of quality
indices into quantitative ones was performed bydfa¢e/number assessment of each element in digital
equivalents according to the severity of the sigghiw the range from 0 to 4 points. Absence of shyn
was marked as 0 points; insignificant severity 2 fieints; moderate - 3 points. The normal value was
scored 4 points. The results were processed by snefthe correlation analysis using the Microsoft
Excel of Microsoft Office 2010 software.

To clarify the existence of connections betweenstitrent elements of the profile the pair
correlation coefficients were determined, which evexalculated by the Pearson formula. Study of
correlation connections was performed taking intooant their strength, quantity and the link’s sign
The positive value of the pair correlation coeffitti indicated the same direction of change in theiad
indices, and the negative value meant that with itteeease in one of the indices, another index
associated with it decreases; the valueof 1.0 indicated the existence of a direct propartbetween
thex andy, ryy = -1.0 meant inverse proportion. In the structorglanization of the relationship between
the indices, the most significant were consideredy \strong and strong connections, which on the
Chaddok correlation scale were respectively withi®il <,y <1.0 and 0.71 Ky <0.9; in the absence of
such connections, noticeable connections (0ral<®.7) were taken into account.

The term “intra-system correlation portrait”, whicha variant of correlation nets, denoted the
structural organization of relations between adineénts of the studied profile based on the caledlat
array of the pair correlation coefficients valu€le construction of correlation portraits was aafrout
based on their “factual elements”. those ultrastmes of the profile, between which significant
correlations were established by the correlaticalyesis. The correlation portrait analysis was penked
taking into account the connections traced betwiseifactual elements” and the filling of “nodal ip¢s”
as places of connections aggregation; interpretatfahe established correlations was carried ased
on the principles of cytophysiology, taking intacaant the functional significance of each ultrastuual
cell element [1].

Results of the study and their discussianraking into account the importance of the cytepia
in the activity of hormone-producing cells, it wdscided to pay in-depth attention to the featuifes o
correlations, which, together with other componeaftsthe synthetic ability profile, are formed by
electron density of the thyrocyte cytoplasm (tableThe study showed that with administeringu2lof
organic iodine (fig. 1a), strong direct connectiovere observed, with a small degree of the cytoplas
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electron density (B with extended substructures of granular cytoplageticulum (J) and a moderate
number of ribosomes on its membranes (J

Table 1
Constituent elements of follicular thyrocytes syntltic capacity profile

State of the studied sign thfe
ultrastructural element examineg

Ultrastructural element Studied feature of tiieastructural element

insignificant B1)
cytoplasm electron density moderate2)
significant Ba3)
constricted (3
structure normal (J)
enlarged (3)
reduced (4
number of ribosomes on membranes moderate ()
enlarged ()
reduced K1)
number moderateK2)
enlarged Ka3)
constricted (k)
Golgi complex structure normal (L2)
enlarged (k)

granular cytoplasmic reticulum

free ribosomes
and polysomes

Such a nature of correlations with a high probgbitian indicate the presence of functional
changes in the thyrocyte. This can be confirmearbyndirect strong correlation, with a small degoée
the cytoplasm electron density §Bvith a small number of ribosomes boung,(ds well as direct strong
connections between moderate electron densityeofytoplasm (B and insignificant (K) and moderate
(K2) number of free ribosomes and polysomes. Whenwviagea similar amount (21.g) of inorganic
iodine (fig. 1b), direct strong connections betw&rand K and K indicate a certain similarity in the
minor doses effects of organic and inorganic iodinesynthetic processes in the thyrocyte.

Ls 111

JG JS ]4

very strong direct connections
strong direct connections
strong indirect connections

=e=nm very strong indirect connections

strong direct connections
= = = strong indirect connections

Fig. 1a. Graphic representation of the folliculayroid’s synthetic Fig. 1b. Graphic representation of the folliculayrbid’s synthetic
possibilities profile structure and correlationtpat of the thyroid glands possibilities profile structure and correlationtpat of the thyroid glands
in rats, having received 2y of organic chemical nature iodine under thi rats, having received 2ig of inorganic chemical nature iodine under
model conditions of alimentary iodine deficiency. the model conditions of alimentary iodine deficignc

When consuming 5Qg of organic iodine (fig. 2a), the small electroendity of the cytoplasm
(B1) had a strong correlation with the moderate nundfesound ribosomes 4)] which may indicate
some strain in the synthetic activity of the thyitec At the same time, strong connections that teve
moderate electron density of the cytoplasmn) @rmed with B (indirect link) and a significant number
of free ribosomes K(direct link), in our opinion, indicate an actiedurse of hormonopoiesis. It is
interesting to note that when receiving | of inorganic iodine (fig. 2b), no correlationstiween the
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insignificant electron density of the cytoplasm)(Bnd other ultrastructures of the profile weredid
whereas the moderate electron density of the csopl(B) had very strong connections to the normal
substructures of the granular cytoplasmic reticulidsh and the extended substructures of the Golgi
complex (ls). In our opinion, this kind of correlation may indte both violation of the primary
equilibrium in the course of the synthetic process] the presence of intensive specific activity.
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— — — strong indirect connections

Fig. 2a. Graphic representation of the folliculayroid’s synthetic Fig. 2b. Graphic representation of the folliculayroid’s synthetic
possibilities profile structure and correlationtpat of the thyroid glands possibilities profile structure and correlationtyait of the thyroid glands in
in rats, having received 5@ of organic chemical nature iodine under theats, having received 5@ of inorganic chemical nature iodine under the

model conditions of alimentary iodine deficiency. model conditions of alimentary iodine deficiency.
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Fig. 3. Graphic representation of the follicular thyrsidynthetic Fig. 3b. Graphic representation of the folliculayrbid's synthetic

possibilities profile structure and correlationtait of the thyroid glands possibilities profile structure and correlationtpait of the thyroid glands in
in rats, having received 1@ of organic chemical nature iodine under theats, having received 1Q@ of inorganic chemical nature iodine under the
model conditions of alimentary iodine deficiency. model conditions of alimentary iodine deficiency.

= yery strong direct connections
— .. — noticeable direct connections
----------- noticeable indirect connections

When consuming 10(g of the studied iodine-containing drugs, the nunddecorrelations that
the cytoplasm electron density had with other atttectural elements of the profile, was limited.ugh
when consuming the discussed dose within the imicgadine composition (fig. 3b), there is only one
noticeable indirect relationship between the magerdectron density of the cytoplasm,Eand the
expanded substructures of the granular cytoplasaticulum (3). When consuming 100g of organic
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iodine (fig. 3a), significant correlations betwdgnand other ultrastructures are not traced. Thisbeaa
sign of both, acquiring by “the follicular thyroeysynthetic possibility profile” system new quagiand

a significant initial balance violation in this $gs1. We are more inclined to the latter. The redeothis

can be considered the existing correlations ofgimficant cytoplasm electron densityjBas a “nodal
point” with other ultrastructures of the profileery strong direct correlations - with the extend&algi
complex substructures {), very strong direct and indirect ones - with adexate and significant amount
of free ribosomes (K Ks), a strong indirect correlation - with a modenatenber of ribosomes placed on
the granular cytoplasmic reticulum membranel {thus, when a small (2ig) amount of organic iodine
was administered with expanded substructural elt&smeh the granular cytoplasmic reticulum and a
moderate (normal) number of ribosomes bound, aedserin the cytoplasmic electron density degree was
observed (in both cases r = 0.79). Whereas the naieddegree of electron density of the cytoplasra wa
similarly firmly associated with a moderate anduwatl number of free ribosomes, both when receiving
organic and inorganic iodine. The above establistad permit to consider these correlations to bgrma

of the initial response of the thyrocyte specifinthetic capacity system to administering a smatbant of
iodine, regardless of its chemical nature.

With an increase in the dose of iodine consumedoupO ng, among the studied signs of the
cytoplasm state, its moderate electron density {(#as the most important. At the same time, the
nomenclature of its correlations and their funaiasignificance were determined by the chemicalimeat
of the consumed iodine. Thus, a strong indirecteddpncy between Band a moderate number of
ribosomes on the granular cytoplasmic reticulum tr@ames (s) may indicate a lack of the thyrocyte
functional activity under the conditions of orgaradine consumption.

However, a direct link of the same strength traoetiveen B and an increased number of free
ribosomes in the cytoplasm K with a high probability is a sign of the hormguodgesis harmonization.
To a large extent, this assumption can be confirlmgdiery strong connections established between
moderate electron density of the cytoplasm),(Bnoderately expressed substructures of the gaanul
cytoplasmic reticulum ¢J, and extended substructures of the Golgi comfilex which was observed at
receiving the discussed dose of iodine in the caitipa of its inorganic compound.

Consumption of a significant dose (10(Q) of organic iodine violated the previously acledv
equilibrium in the thyrocyte synthetic activity. iBhis illustrated by the few correlations of the
cytoplasmic electron density with other profilerafitructures. Thus, when receiving organic iodine,
correlations between the moderate electron deositlye cytoplasm (B and other constituent elements
of the studied capacity profile were not traced. éf¢las the connections established between the
insignificant electron density of the cytoplasm)(Bnd the hormone-synthesizing organelles inditdete
there is a functional strain. In particular, vetsoag connections Bwith the extended substructures of
the Golgi complex (k) and a sufficient number of free ribosomes in tyoplasm (K) can be
considered as such signs.

Particularly evident dissociation in the state lt# thyrocyte protein-synthesizing ultrastructures
was manifested at receiving the amount of inorgardine discussed, when no significant correlations
were traced between the insignificant electron ied the cytoplasm (B and other ultrastructures of
the profile. Meanwhile, an indirect link of notid#a strength (r = -0.6), which the moderate elettro
density of the cytoplasm.Bhad with the extended substructures of the graraytplasmic reticulum
(%), indicates the thyrocyte's adaptation to activitpyder the functional stress conditions due to
administering the discussed amount of inorganim®dn the iodine deficiency background.

Summarizing the results obtained, it should be dhd¢hhat they provide an opportunity to further
explore the organization of the "follicular thyraey biological system and to identify its potentiaid
reserve capacities. In this dimention, our approgxtstudying the state of a hormonopoietic cell,
particularly determining its cytological markers a variant of the hybrid expert system, whichnigrely
consistent with the current practice of studyingldgical objects and systems, in particular, whk t
needs of medical diagnostics [6]. Other authorspf@iht out to the need of using expert system$ién t
conditions of uncertainty for performing variousédnsic tests, including medical ones; they empkasiz
that now there is a certain array of research oproming modeling in management, healthcare and
various branches of medicine, namely endocrinolaggology, etc., that should be carried out viewed
from uncertainty, using qualitative data. The simibpinion is expressed [8] when the expediency of
using qualitative (linguistic) information in caodibgy is substantiated.

Significant opportunities and research prospectedan the use of qualitative information for
the needs of medical diagnosis are also emphabizéte authors [7], who believe that estimatiohaf
linguistic data about the patient’s condition sladobé carried out at the beginning of the diagnasbo.
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The most clearly expressed opinion on this subjest expressed by [5], who mentioned that the psoces
of any diagnosing, particularly medical one, is @& based on some uncertainty. That is why we
consider medical diagnostics, which can operatk guiantitative data [10], to be one of its beses/p

The state of the follicular thyrocytes’ cytoplasieatronic density sufficiently reflects the
activity level of the synthetic processes occuiimghe cell. We believe that the presented studase
proved the electronic density degree of the thyicytoplasm to be a marker of the prevailing nigjor
of changes occurring in it during etiopathogenetirection of iodine deficiency.

We see prospects for further research in the atiaptaf the suggested mathematical approaches
for application in cytomorphology and cytophysiotog
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NOIIYK MAPKEPIB 3MIH CHUHTETUYHOI
JISJIBHOCTI TUPOLIUTA ITIIJA BINIMBOM

MMONCK MAPKEPOB U3MEHEHUI CHHTETHYECKON
JEATEJIBHOCTH TUPOLUTA IO BIUSSHUEM

NPUMMAHHS MOJY B YMOBAX MOJHOI'O
JE®IIUTY
Padyxa O. 1.

O060B’ 13K0BOIO IepeyMOBOIO JISUTBHOCTI
KIITUHU € pi3HOMAHITHICTS 11 CTaHIB, KOXKEH 3 SIKHX Ma€e
MpUTaMaHHI TLTBKH HOMY O3HaKM — MapKepH, sKi 3a
CTYIICHEM 3aBEepIICHOCTi TpaHC(HOPMYBAHHS OIHOTO
CTaHy B IHIIMH MOJUISIOTh HA MapKepu IEePBUHHHX
3MiH, MapKepH IepeBaXkalouow OiIbLIIOCTI 3MiH Ta
MapKepu OCTaTOYHHX 3MiH. PempesenToBaHa poGorta
HPHUCBAYEHA BCTAHOBJICHHIO THX YJbTPACTPYKTYPHHX
CKJIQJIOBUX €JIEMEHTIB (DOJIKYIIPHOTO THPOIMTY, SIKi
IpU BIUIMBI Ha HOrO CHHTETHYHY aKTHBHICTH HOZOM
OpraHiqyHOi 1 HeOpraHiuHOi XIMIYHOI HpHpPOAN
Ha0OyBarOTh O3HAK MapKepiB NepeBaXkarouoi OUTBIIOCTI
3Mmin. SlkicHy iH(poOpMali0 HIOMO KiIBKOCTI 1 CTaHy
opraHen  THPOLMTA, IIOB'A3aHUX i3  CHHTE30M
TUPEOITHUX TOPMOHIB, OTPUMYBAIM IMiA Yac OIAAY
CJIEKTPOHOTPaM IIMTOMOAIOHUX 3a5l03 OiIMX IIypiB-
camuiB. [licis 11 TpancdopmyBaHHS Yy KUIbKiCHI
MOKa3HUKN 1 HACTYITHOTO IPOBEACHHS KOPEISAiHHOTO
aHaNizy, TPOCTEXEHI KOPEIAMiliHI 3B'SI3KH MK
OpraHellaMy  Bi3yali30ByBalMl IUIIXOM HOOYXOBU
KOpEJSILIfHUX MOPTPETIB, SKi aHATi3yBaau 3 MO3MULIN
uurodizionorii.  YCTaHOBIEHO, L0  CHHTCTUYHY
AKTUBHICTh (ONIKYJISIPHUX THUPOLUTIB JOCTATHHOIO
MipOI0 BiOOpaxae CTYIiHb €JIeKTPOHHOI HIIIBHOCTI 1X
nuToruiazmu. HaiOinmbimn BHpaskeHI 3MiHM B CTaHi
LOUTOIUIA3MH IIPOCTEXKYIOTBCS IICIS 3MIHM KUIBKOCTI
BUIBHUX pPHOOCOM; BCTAHOBJICHI 3MIHH NEPEIyIOTh
3MiHAM KIiJIBKOCTi 3B’ SI3aHHX pUOOCOM. 3a3HauCHE Jae
MiJICTaBH PO3TJISAIATH CTYIIHD EIEKTPOHHOI IIITBHOCTI

IPUEMA MOJIA B YCJIOBUSIX MOJTHOI'O
JEOHUIIUTA
Padyxa O. 1.

OO0s3aTeNbHBIM yCIIOBHEM IESTEIbHOCTH KIIETKH SIBIISICTCS
pasHooOpaszue €€ COCTOSHUM, KaXI0€¢ U3 KOTOPHIX HMEET
NIPUCYIIHE TOJIBKO €My NpPU3HAKA — MapKephl, KOTOphIE IO
CTENEHH 3aBEPIIEHHOCTH TPaHC(HOPMAIUKM OJHOTO COCTOSHHS B
JpYroe pasJelsiioT Ha MapKepbl NEPBUYHBIX W3MEHEHUH, MapKephbl
npeoOiafaromero  OONBIIMHCTBA  HW3MEHEHHMH M MapKepsl
OKOHYATENbHBIX M3MeHeHui. [IpeacTaBiaeHnas paboTa MocBsIIeHa
YCTaHOBIEHHIO  T€X  YNbTPACTPYKTYPHBIX  COCTAaBIISIOIIMX
JJIEMEHTOB  (POJUIMKYISIPHOTO  THPOLIWTA,  KOTOpBIE  IIpU
BO3JCHCTBUM HA €ro CHHTETHYECKYI0 aKTHBHOCTH HOIOM
OpPTaHMYECKOH W  HEOPraHWM4YeCKOH XHMHUYECKOH IPHPOMEI
pruoOpeTaroT MIPU3HAKU MapKepoB Ipeo0IIagatoIero
OonpmMHCTBa M3MeHeHuil. KauecTBeHHYI0 HHGpOpPMaLio o
KOJIMYECTBE M COCTOSHMU OpraHeNI THPOLMTA, CBA3aHHBIX C
CHHTE30M THUPEOHIHBIX TOPMOHOB, MOJy4Yadd IpPHU IMPOCMOTPE
3NIEKTPOHHOTPAMM  IIUTOBUAHBIX JKENE3 OENBIX KpPbIC-CAMIIOB.
Ilocne eé TpanchopManuy B KOJNMYECTBEHHBIE ITOKA3aTeIH U
MOCJICYIOETO0  TPOBEJCHUS ~ KOPPEIIIMOHHOTO  aHAJM3a,
YCTaHOBJIEHHBIE KOPPEIIIMOHHBIE CBSA3M MEXIy OpraHeIaMu
BU3YQIM3UPOBAIM  IyTEM  IHOCTPOCHUS  KOPPEISIIIMOHHBIX
MOPTPETOB, KOTOpBIE aHaNU3UPOBAIH c MO3UIMI
UTO(U3HOIOTUH. Y CTAHOBIEHO, YTO CHHTETHYECKYIO aKTHBHOCTb
(GONUKYISAPHBIX THPOLMTOB B JIOCTAaTOYHOH Mepe oToOpakaeT
CTENeHb 3NIEKTPOHHOH IUIOTHOCTM HX NUTOmiIa3Mbl. Haubornee
BBIPKCHHBIC ~ W3MEHEHHS B  COCTOSHHMM  I[UTOIUIA3MEI
MIPOCIIEKUBAIOTCS IOCNIE HM3MEHEHMSI KOJIHMYECTBa CBOOOIHBIX
pudocom; YCTaHOBJICHHBIE HN3MEHECHUS MIPEAIIECTBYIOT
HM3MEHEHUSIM KOJIMYECTBA CBS3aHHBIX pHOOCOM. Yka3aHHOE NaéT
OCHOBAaHUSI PacCMaTPUBATh CTENEHb OJIEKTPOHHOH IUIOTHOCTH
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LUTOIUIA3MH  (DOJIKYISPHUX THPOLMTIB SK MapKep NUTOINIa3Mbl (OJUIMKYJIAPHBIX THUPOLUTOB B KadecTBE MapKepa
nepeBakaroyoi  OLMbIIOCTI  3MiH  iX CHHTETHYHOI MpeoOJajaroIiero OOJIBIIMHCTBA M3MEHEHHH HX CHHTETHYCCKON

aKTHBHOCTI. aKTHBHOCTH.

KirouoBi cioBa: maTeMaTH4HI TEXHOJOTII B KioueBble cjoBa. MaTeMaTHYCCKHE TEXHOJIOTMU B
MEMIIKHI, HIMTOIOII0HA 3aJ103a, TUPOLMT, MEAMIMHE, LIMTOBHIHAS Kejie3a, THUPOLUMUT, LHUTODU3IHOIOTHS,
uTo(}i3i0JI0Tis, MAPKEPH 3MiH CTaHy. MapKepbl U3MEHEHUH COCTOSHUS.
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MORPHOFUNCTIONAL PURPOSE OF HUMAN ATRIAL AURICLES

E-mail: borius007filenko@ukr.net

The paper is aimed at the topography study of trenal human atrial auricles. Specimens of 24 huhents of both
gender aged 55 to 76 years old with no cardiovasdesions in the history have been studied. Tladyais of the findings has
shown thathe right atrial auricle area, due to the preserigeectineal muscles and fossae between thenspeaal adaptation
which, in systole, results in the formation of tuldnt streams, overlapping the main blood flow frtma right atrium in the
ventricles, giving it some turbulence. The longitad axis of the left atrial auricle is orientedrpendicular to the axial flow of
blood from the left atrium into the ventricle. Gealey, this is similar to a special attachment, fh&pose of which is to
transform the rhythmic reductions of the pectineaiscles of the atrial auricle into the force neapsdor lateral shifting of
blood flow layers through the atrium to the lefhtricle and giving it a turbulent movement. Theehidr topography of the right
and left atrial auricles is irregular and such legadd surface is formed by the pectineal musctabetules, multiple fossae and
rare diverticula-like cavities. The extra and intrgporal models of the artificial heart must hav®pography of the plains as
close as possible to the human heart to avoid @adcular complications. The size of the auricld &s orifice should be
considered during surgery on the cardiac valves.

Keywords : atrial auricles, orifice, heart, pectineal musckeabeculae.

The study is a fragment of the research projage-related aspects of the structural organizatmfithe human
immune system organs, glands of gastrointestindluangenital system in normal condition and patlgglb State registration
number: 0106U004192, prolonged for the period df&2020.

Circulatory system diseases take the leading péaneng the causes of mortality in most
industrialized countries [7, 8]. The prevalencetlad cardiovascular pathology is constantly incregsi
worldwide [3, 6]. According to the experts ' preadios, the number of deaths from cardiovascular
diseases will rise due to increasing mortality aghtimee male population from 18,1 million people in
2010 to 24,2 million in 2030 worldwide [5]. As astgt, there is an increase in the formation of ithivd
in the heart, leading to fatal outcomes [1]. Acdogdo the publications, they are most frequentiyrfed
in the left atrial auricle [4]. In addition, whilereating the artificial heart models, cardial dagtshould
be taken into account to further reduce multipleplications in the contact with the blood flow [10]

The purposeof the work was to study the topography of thenmedrhuman atrial auricles.

Materials and methods.Specimens of 24 human hearts of both gender aged B6 years old
with no cardiovascular lesions in the history haeen studied.

The methods of anatomic dissection and morphontetve been applied. Morphometric studies
of the hearts, fixed in 10% formalin solution hdeen carried out using the flexible ruler and ealigs
the measuring tools. The following measurementewesed as morphometric indicators: the length and
width of the atrial auricles (the length was deteed by the distance from the midpoint of theirdoss
the top, and the width by the mean diameter obdtdy); the diameter of the atrial auricles orifide.
addition, a count of the number of pectineal muscdle the medial and lateral walls of the left aigthtr
atrial auricles.

The resulting metric data has been statisticallycgssed by the Microsoft Office Excel 2003
software and medical morphometry.

The study was performed in compliance with the megquents of major bioethical principals of
the “European Convention for Human Rights and Bidiciae” (04.04.1997), Helsinki Declaration of
the World Medical Association on Ethical Principlies Medical Research Involving Human Subjects
(1964-2008), as well as the MOH of Ukraine Order 680 dated 23.09.2009.

Results of the study and their discussionlt has been found that on the anatomical wet

© A.P. Stepanchuk, N.V. Royko, 2018 185



