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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
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specimens of the human hearts, the left and riglatl auricles occupy the anterosuperior portiorihaf
lateral atrial wall. However, it has been noted tha longitudinal axes of the left and right dtéaricles
are almost perpendicular to the chambers of theesponding atria. The longitudinal axis of the left
atrial auricle (LAA) descends inferiorly, and irethight atrial auricle (RAA) it is rectilinear. Hawer,
the cavity of the LAA is more isolated from the mahamber of the left atrium as compared to the RAA
The orifice of the RAA is merged with the main dgvof the right atrium by more opened form.
Noteworthy, the orifice of the RAA is margined byiscle fibers posteriorly in contrast to the LAA.€Th
abovementioned description of the atrial aurictasat presented in publications of other authors.

The analysis showed that lateral and medial wadks,superior and inferior ends, base and apex
can be distinguished in each auricle. Exteriorae$ of the auricles are smooth (fig. 1).
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Fig. 1. Appearance of the atrial auricles. Wet@matal specimen. 1 — base of the right ~ Fig. 2. Overall view of the orifice of the left ilr
atrial auricle; 2 — lower edge of the right atdalricle; 3 — upper edge of the right atriaburicle. Wet anatomical specimen. 1 — orificehef left
auricle; 4 — lateral surface of the right atriafiele; 5 — base of the left atrial auricle; 6 —atrial auricle; 2 — upper edge of the atrial aari@ —
lower edge of the left atrial auricle; 7 — latesaiface of the left atrial auricle; 8 — apex ofmedial wall of the atrial auricle; 4 — lower eddéhe atrial
the auricle; 9 — upper edge of the left atrialceri auricle.

At LAA inferior end the fancy-shaped projectiondhigh were not seen in the RAA, indicating
that the exterior shape of the auricles is differ@he investigations show that the shape of thé Lig\
diverse [10]. In 17 cases of 24 observations ttgerishaped auricles have been found, and in 6 cases
they had irregular, scalloped, S-shape and in & tas shape of the auricle was oval. The RAA was
conical more frequently (18 cases) and triangwdas Ifrequently (6 cases). The certain matcheseof th
auricle shape with the heart shape have not begablisbed. However, there is an apparent correiatio
between the length of the auricles and the sizbeheart, which is in concordance with the opiradn
other investigators.

The length of the LAA ranges from 2.5 to 4.2 cng dme width from 1.09 cm to 2.81 cm. Smalll
size of the LAA has been noted less frequently. [Ength of the LAA was 1.09 cm at its lateral sugfa
only in one case out of 24 observations. The dianatthe LAA orifice ranges from 1 to 1.5 cm (tabl
1). The LAA orifice was more frequently oval andddrequently rounded (fig. 2).

At its lateral surface the length of the RAA ran@®sn 2.61 to 4.51 cm, its width from 1.75 to
3.45 cm. The diameter of the RAA orifice is widean the LAA and ranges within 1.5 — 1.8 cm (table
1). Importantly, the comparison showed that in laugicle there is often greater the size of itstknid
However, in one case of 24 observation in gredahléh51 cm) of the RAA its width was 2.61 cm.

Table 1
Quantitative values of the normal atrial auricles ¢m)
Parameters Right atrial auricle Left atrial auricle
Lengh 3.29+0.05 3.34+0.05
Width 3.19+0.05 2.51+0.05
Diameter of the orifice 1.63+0.02 1.33+0.02

The interior topography of the auricles has beedist after dissection at their superior end and
pulling apart of the walls. It is visible that tirgerior topography of the right and left atrialrigles is
irregular and such scalloped surface is formedheypectineal muscles, trabecules, multiple fossae a
rare diverticula-like cavities (fig. 3).

The lateral wall of the right atrial auricles can&10-12 pectineal muscles, while the medial
wall has 6-8 pectineal muscles with a width of et 1 mm and 4 mm. The pectineal muscles starts
from the base of the auricle as the joint trunkd #ren, as they move through the walls to the apee
auricle, some of them bifurcate and become thinNeteworthy, pectineal muscles of the right auricle
are of the fan-shaped orientation with respecth® lbngitudinal axis of the right atrium. Pectineal
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muscles are interconnected with trabecules of mdiffelenght and thickness. More trabeculae aredoun
on the medial wall of the right atrial auricle aleds on lateral one. In one case out of 24 obsenst
the cavity of the right atrial auricle was dividetb two non-symmetrical cavities by the septum.

In the left atrial auricle the number of pectinealscles varies from 7 to 9 on the lateral wall and
from 4 to 6 on the medial wall. Their width was B1mm. the adjacent pectineal muscles are
interconnected with trabeculae. The latter divitlesl space between pectineal muscles on the numerous
fossae of different width and depth and rarely oles@ diverticula-like cavities (fig. 3).

Fig. 3. The topography of the right (A) and leff @rial auricles. Wet anatomical specimen. 1 —eugglge of the atrial auricles; 2 — pectineal
muscles and trabeculae of the medial wall of thial aluricles; 3 — pectineal muscles and trabeaflétee lateral wall of the atrial auricles; 4 vetticula-
like cavities; 5 — part of the atrial lateral wélk- area of the orifice of the atrial auricles.

Noteworthy, the thickness of walls in both atriakiaele is different. It is thicker in the are of
pectineal muscles location, and thinner in thgguteon of the diverticula-like cavities. Our obgations
are confirmed by the findings of the group of aush who has studied the walls of the human atrial
auricles on the histological specimens. Their gsidully and thoroughly describe the structurehsf t
endocardium, myocardium and epicardium of the huatdal auricles walls. The findings show, that the
wall of the atrial auricle represents the altemabf thickened (in the area of pectineal musces) thin
(between the pectineal muscles) sections with icpéar structure. In both atrial auricles, theckriess
of the wall in the thickened sections is 4-5 tingesater than in the thin ones, and constitutes 4176
(882.6;1470.0um in the left atrial auricle and 730.8 (548.4; ®2im in the right one. Accordingly, in
the thinning sections the prominence of the wallthef left atrial auricle is 292.0 (219.0; 3650y and
165.5 (100.0; 205.5)m of the right one. The endocardium in the atnialdes is represented by the well
formed four layers: endothelium, sub-endotheligleta(superficial), muscular-elastic (medial) and
exterior connective tissue layer (deep), with défeces in thickness, density, and composition eirth
constituent elements in different parts of the wimliportantly that a great number of elastic fibars
found in the medial layer, whereas their total waduis much smaller in the superficial and deepriaye
In contrast, the amount of collagen fibers in themelatively big. The areas of endocardium, linthg
thinned sections of the atrial auricles walls drpanticular interest. There is a significant irase in the
relative size of the fiber elements. The contentalfagen and elastin in these areas is 1.9 antre®
higher, respectively, as compared to the averalgesa

Myocardium of the atrial auricles is developed tietdy poorly. The muscular coat consists of 1-
3 layers that are well expressed. The sectionbeftrial auricles wall without myocardium have ee
detected. Epicardium that covers the heart musdierrally, in the area of pectineal muscles has the
same thickness in both auricles (145.3 (112.7;98¥n in left atrial auricle that is 12.4% of the total
thickness of the wall; 140.6 (106.2; 1774 in the right atrial auricle that is 19.2% of thall
thickness). In the sections of the wall locatedMeein the pectineal muscles, its expression is gréat
the right atrial auricles (100.0 (90.0; 1350 or 60.4% of the wall thickness) than in the tefe (77.4
(58.0; 95.0um or 26.5% of the wall thickness).

Epicardium is represented by three layers: supatfimedial and deep. The thinnest layer of
the epicardium is superficial both in the rightdatme left atrial auricles, whereas the medial and
deep layers are more pronounced. Significantly noo#agen and elastic fibres are found in the
medial layer of the epicardium. In addition, they 4.2-1.8 times thicker (up to 0.6-4ufn) than
other layers of epicardium and have a more denaeis®. In the superficial layer of the epicardium,
near the mesothelium, reticular fibers form a théticular supporting plate, i.e., a basal membrane.
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Here the fibers are thinner than in the other laybut are spaced much denser. In the deep layer of
the epicardium, no evident dominance of any typdildrs has been detected, but, unlike other

layers, they are spaced more porous, largely dughéoincrease in the basal substance. In the
epicardial areas, located between the pectineatl®sisa compression and increased, especially in
the medial layer, number of elastic fibers has beested.

_ i

1. The right atrial auricle area, due to the presesf pectineal muscles and fossae between thea, is
special adaptation which, in systole, results i fitrmation of turbulent streams, overlapping thenm
blood flow from the right atrium in the ventriclegying it some turbulence.

2. The longitudinal axis of the left atrial auriegeoriented perpendicular to the axial flow of ddofrom
the left atrium into the ventricle. Generally, tidssimilar to a special attachment, the purposstoth is
to transform the rhythmic reductions of the pealmausclesof the atrial auricle into the force rsseey
for lateral shifting of blood flow layers throughet atrium to the left ventricle and giving it aliurent
movement.

3. The extra and intracorporal models of the aitifiheart must have topography of the plains asechs
possible to the human heart to avoid cardiovasagamplications.

4. During surgery the small size of the atrial eles width and their orifices hampers the acceghdo
heart valves.

The prospects of further research will encompasssthdy of the nature of morphological deterioradn the atrial

auricles in cardiac lesion.
)77 7
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MOP®OPYHKIIOHAJBHE NIPU3HAYEHHSA MOP®OPYHKIIOHAJBHOE NIPEJHA3HAYEHUE

BYIIKA NEPEJICEPIS JIIOAWHA
Crenanuyk A.Il., Poiiko H.B., ®isenxo B.M.,
Hpumisk A.M.

PobGora crnpsimoBaHa Ha BHBYeHHs1 Tomorpadii ByIIOK
repeacepab JEOAUHN B HopMmi. JlocmimkeHo 24 cepis Jomei
000x crareil y Bimi Bix 55 10 76 pokiB 6e3 cepreBo-CyAMHHNX
YpaKeHb B aHAMHE31.

AHani3 OTpHIMaHMX JAHUX IT0Ka3aB, IO 00JacTh IPaBOTO
BYIIIKa MepelcepAs 4epe3 HasBHICTh IpeGiHYacTHX M's3iB Ta
SMKH MDK HMMH € CICLiaJIbHOIO aJalTalji€lo, sika B CHCTOMI
HPU3BOIMTH 10 YTBOPEHHS TYypOYJEHTHHX IOTOKIB, IO
HEpPEKPUBAIOTH OCHOBHHUI KPOBOTOK Bi/l IIPAaBOTO TIEPECepas Y
OUTyHOUYKAaX, IO Hajae HOMy TMIEBHY TypOyJIeHTHICTb.
IlpomormbHa Bich ByIIKa JIBOTO IIEPEACEPAs OpIEHTOBAaHA
TIepHEHMKY/SIPHO  OCHOBOMY IOTOKY KpOBI  Bif  JIBOTO
mepeaceps A0 NDTyHOYKa. B3aram me cxoke Ha crieniajibHe
KpIIJIGHHS, METOI0 SIKOTO € TIEPETBOPEHHSA PUTMIYHUX

YIIKA NPEACEPAUSA YEJIOBEKA
Crenanuyk A.Il., Poiiko H.B., ®uienxo B.M.,
Hpumask A.M.

AHanu3 TOJIy4eHHBIX IaHHBIX IOKa3all, 4yTo 00JacTh
yIIKa TpaBOro MpeAcepIusl M3-3a HAIMYUS TpeOCHUYATHIX
MBIl ¥ SMKH MEKIY HUMH SIBISAETCS CIEHUATbHON
ajanTanuei, KOTopas B CHCTOJIC IPUBOIAUT K 00pa30BaHUIO
TypOYJICHTHBIX ~ TOTOKOB, MEPEKPHIBAIONIMX  OCHOBHOM
KPOBOTOK OT MPaBOro MpeAcepAus B IKeMydOoYKax, dYTO
MpUIAET eMy ONpeAeNeHHYI0 TypOyaeHTHOCTh. [IpononabpHas
oCh yIIKa JIEBOT'O npeacepaus OpHUEHTHPOBaHA
MEPIEHANKYIIPHO K OCEBOMY IIOTOKY KPOBH OT JIEBOTO
mpefcepaust K JKelmyqodkam. BooOme 5To moxoxke Ha
CHeNHAIbHOE  KPEIUICHHWE, IIeNIbI0  KOTOPOTO  SIBISIETCS
MpEeBpalicCHUEe PUTMUYECKUX COKpAIleHHH TrpebeHdYaToi
MYCKYJIATYphI yIIKa MPEACEPNs B CHITY, HCOOXOIUMYIO IS
OOKOBOT'O TIEPEMEILECHHUS CIIOEB KPOBOTOKA Yepe3 Mpeacepaue
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CKOpOYEHb IpebiHYacToi MYCKYJIaTypH BYIIKa IIepencepis B
CHy, HeoOXimHy s OIYHOro mepeMillieHHs IuapiB
KPOBOIUIMHY 4epe3 nepecep s 0 JIBOro MUTYHOUKA 1 HaJlaHHs
Hiomy TypOyseHTHOTrO pyXy. BHyTpimmHs Tonorpadii mpasoro Ta
JBOro BYLIOK MepelncepAb HenpaBWibHA, Ta Taka 3yOdacta
TIOBEPXHS! YTBOPIOETHCS TPEOIHIACTHMU M '13aMH, TPaOeKyIaMH,
MHO>KHHHUMH SIMKaMH Ta PIIKICHIMH JAUBEPTUKYIIONOIOHIMH
nopokauHaMu.  Excrpa- Ta  IHTpakoprmopambHI  Mojeni
INTYYHOTO CepIsl MOBMHHI MaTH pIBHUHHY Tormorpadiro,
MaKkCHMaJbHO HaOmwKkeHy 10 OyZOBH cepus TIOAWHH, LI00
YHUKHYTH CEpLEBO-CY[IMHHHMX YCKJIaJHEHb. Po3Mip BymIOK
nepeacepab Ta iX OTBOPIB CJIiJl BPaxOBYBATH ITiJ 4ac oreparii
Ha CEepLEBHX KIIallaHaX.

KirouoBi ciioBa: Bymika nepezacepis,
rpebiHIacTi M's131, TpabeKyITi.

OTBIp, ceple,

Crarrs Hagiinuia 25.06.18.

K JICBOMY JKEIyHOYKYy W HpHUIAHUS eMy TypOyIeHTHOTO
JBWKCHHA. BHyTpeHHss Tomorpadus IpaBoro M JIEBOTO
ylIeK TpefcepAuii HempaBHIbHas, M Takas 3yOuaras
MOBEPXHOCTh  oOpasyercs  rpeOeHYaThIMM  MBIIIIAMH,
TpabeKynamMM, MHOXECTBEHHBIMH SMKaMH M  PEIKHUMHU
JUBEPTHKYJIONOX00HBIMI MOJIOCTSIMH. Dkcrpa- u
MHTPAKOPIIOpaJIbHbIE  MOJEIU  HMCKYCCTBEHHOIO  CcepAaua
JOJDKHBl HMMETh PaBHUHHYIO ToIorpaduio, MaKCHMaJIbHO
NpUOIMKEHHYI0 K CTPOCHHUIO CepAla dYeJIoBeKa, YTOObI
n30exaTh CepIeuHO-COCYAUCTHIX OCI0KHEHUH. Pa3mep yiek
Npeacepauii M MX OTBEPCTHM CIIEAYeT Y4YUTBIBATH IpHU
oTiepaluy Ha CePJEUHBIX KIalaHax.

KiawueBble ciioBa: yIIKU Tpelncepauii, OTBEpCTHE,
cepie, rpeOeHYaThIe MBI, TPAOCKYJIBI.
Penensent llemiteko B.1.
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MOP®OJIOITYHA XAPAKTEPUCTHUKA ENNEHAUMHOI'O IHAPY YETBEPTOI'O
IMIUTYHOYKA TA BOJIOKOH PAIAJIBHOI IJIIi JOBTACTOI'O MO3KY

B IIPEHATAJIBHOMY HEPIO/JAI OHTOI'EHE3Y JIIOJIUHHA
E-mail: tikholaz.vo@gmail.com

V poborti mpexacraBieHi pe3yibTaTH MOPQOJOTiYHOTO Ta TiCTONOTIYHOTO AOCHIIKEHHS JOBractoro mMo3ky y 230
eMOpioHiB Ta mioniB moauHu Big 6-7 no 39-40 TiwxkHIB BHYTPILIHBOYTPOOHOTO po3BUTKY. [IpemapaTu IOBracroro Mo3Ky
3a0apBIEHO TEMAaTOKCHIIIH-CO3MHOM, METHICHOBMM cuHIM 1o Hiccmro Ta imyHoricroximiunmmu wmapkepamu (S100,
cuHanro¢isuH, Ki-67, Bcl-2,BimenTuH). I[IpoBeaeHo KOMIT FOTEpHY MOP(HOMETPI0 Ta CTATUCTHYHY 0OPOOKY OTPUMAaHUX JaHUX.
BcTaHoBneHi pi3HI BIKOBI Ilepiogn 3MiHH CTPYKTYpH Ta KIITHHHOTO CKJIay EHNEHAMMHOTO IIapy YEeTBEPTOTrO HITYHOUKY,
BUSIBIICHI OCOOJIMBOCTI eKcIpecii iMyHOTiCTOXIMIYHMX MapKepiB B KJIITHHAaX ENEHAMMHOIO IIapy Ta BHBYEHa Tomorpadis
BOJIOKOH pajiabHOI IJIiT TOBracToro MO3Ky B eMOpPiOHIB Ta IUIOAIB JIFOIMHY PI3HOTO TecTaliifHOro BiKy.

KunrodoBi cioBa: enenuMunii map, HeifpaabHi cTOBOYPOBI KIITHHH, TAHIIIUTH, €HCHANMOLUTH, HEHPOOHTOTeHE3.

Poboma € ¢ppaemenmom H/[P «BcmarnosnenHss 3aKOHOMIDHOCIEN Op2aHo- ma 2icmozenesy | monogpagii 6HympiuHix
0p2amie 2pyOHO, UepeHOI NOPOJICHUN, A MAKONC CIMPYKMYP YeHMPAIbHOL Hep8osoi cucmemu niodie modunu (makpockoniune,
2icmonoeiune, imynozicmoximiune ma Y3-o0ocnioscenns). IlopieHsanns ompumanux OQHUX 3 GHALOIYHUMU Y NI00I6 3
6POOJICEHUMU AHOMATIAMU Po36umKy», Ne depocpeccmpayii 0113U05070.

VYce Oinpll akTyadbHUM IIOCTa€ TMUTAHHSA AOCIHIIKEHHS MEXaHi3MiB BHYTPIIIHBOYTPOOHOTO
PO3BHUTKY OpTraHi3My JIIOAWHH 3 PO3BUTKOM MIKPOCKOIIYHUX ONTHYHUX MPHIANIB Ta BIOCKOHAICHHIM
IMYHOTICTOXIMIYHHX METO/IIB 3a0apBICHHS TICTOJIOTIYHIX MIpeTraparTiB.

OpHi€lo 3 HaWBaXIUBIIINX CTaAill HEHPOOHTOreHe3y € HelpoHHa mpoiideparis. o movatky
TIPOIIECIB Mirparlii HelpoemiTemalbHi KIITHHH PO3TAIlIOBYIOTHCS Y BEHTPUKYJIIPHIN 30HI 1 MOIIISIOTHCS
CUMETPHUYHO, 30UTHITYIOYH KUIBKICTh HEMPOHHUX IPOTCHITOPHUX KIITHH. Hamami KITHHEM MepexonsTh
JI0 aCUMETPUYHOTO TIOJTY, BHACIIOK SIKOTO 3 OJHIE] HEWPOCMITENaTbHOI KIITHUHH YTBOPIOETHCS OJTHA
CTOBOYpOBa 1 Jipyra, sika MOXe TU(epeHiloBaTUCA B HeHpoOiacT, KIITHHY padialibHOI Til, KOPOTKHMA
MTOTIEPETHUK HelpoHa abo K 0a3allbHy MPOTCHITOPHY KIITKY. KOpoTKi monepeqHukn HelpoHa 1 KIIITHHA
pamianpHOI TJii HE 3aTWINAlOTh BEHTPUKYJSAPHOI 30HH, a Oa3alibHI TPOTCHITOPHI KIITHHH
BIZIOKPEMITIOIOTHCS Bix Hel i GopMyrOTh CyOBEHTPHKYIISIpHY 30HY [5]. BHacminzok nporeciB npodideparii
OATIHAPWIHAN HEHPOEITiTe il HEpBOBOi TPYOKH CTa€ ICeBA00araTorapoBUM.

YV BEHTPUKYJSIPHIM Ta CyOBEHTPUKYILIPHIN TUITHKaX HEPBOBOI TPYOKH KOHIICHTPYIOTHCS OCHOBHI
MyJad CTOBOYPOBHX KIIITHH, IO Bepu(iKOBaHO 3a0apBICHHIM 3pi3iB eMOpPiOHATBHOTO MO3KY MHIIEH i
LIypiB aHTUTLIaMH 0 HeCTUHY. KiJIbKiCTh HECTHHIIO3UTUBHUX KJIITHH €KCIOHEHLIATBHO 3POCTAE Y BCiX
TIISHKAaX B MPOIECi POCTy MO3KY. AHTHTLIA O HECTUHY 3a0apBIIOIOTH HOBOYTBOPEHHI KIIITHHU
pamiansroi rmii [O].

IIBuakuii picT HEPBOBOI TKAHMHU 3apojKa 3MIMCHIOETHCS 3a paXyHOK mpoJideparii Ta mirpamii
MIPOTCHITOPHUX KIITHH. B MO3KOBOMY CErMEHTI HEPBOBOI TPYOKH JIFOAWHH MITparis MPOTEeHITOPHHUX
KJITHH MOYMHAETHCS TMICIIs TIEPLIOTO MIcsIL recTarii i 3aBeplryeThes B mocTHaTaapHoMy nepioi [0].

V 3B’ 53Ky 3 HONTYKOM MOMKIIMBHX IUISTHOK €MOpIOT€He3Y Y MO3KY AOPOCIIOl JIIOIUHU HAYKOBIII B

© B.O. Tuxonas, O.B. Omnickkosa, 2018 189



