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Cardiovascular diseases are the most common, tend to increase, often lead to mortality and disability, and are a
significant medical and social problem and the heart and blood vessels are still studied by morphologists and clini-
cians. The planimetric and volumetric parameters of the left and right ventricles and atria of 30 six-month-old male
laboratory white rats and 30 similar animals aged 24 months were studied. Planimetry (area measurement) of the
left and right ventricles' endocardial surface and left and right atria was performed. The planimetric and planimetric
atrial index, left and right ventricular inflow, outflow and reserve volumes were determined. Quantitative morpho-
logical parameters were processed statistically.

It was found that with age, the heart chambers unevenly disproportionately expanded, which was confirmed by
an increase in the area of their endocardial surfaces. The unevenness and disproportionality of age-related expan-
sion of the heart chambers was confirmed by changes in planimetric indices and atrial planimetric indices. Volumet-
ric measurements revealed an age-related increase in the inflow and outflow volumes of the left and right ventricles
and a decrease in their reserve volumes. In the left ventricle of 24-month-old white male rats, the reserve volume
was reduced by 6.4% (p<0.001), in the right ventricle - by 4.1% (p<0.05).

The studies and the results obtained indicate that with age, there is an uneven, disproportionate increase in
the areas of the endocardial surfaces of the heart parts, as evidenced by changes in the planimetric index and the
atrial planimetric index. The age-related increase in the supply and output and decrease in the reserve volumes of
the ventricles were established. The most pronounced age-related decrease in reserve volume was found in the left

ventricle.
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The work is a fragment of the research work of the
I. Horbachevsky Ternopil National Medical University
“Structural and functional regularities of the course of
adaptation and compensatory processes in organs and
systems during surgical interventions on the abdominal
and thoracic cavities under the influence of toxic endog-
enous and exogenous factors” (state registration num-
ber 0122U000031).

Introduction.

Today, cardiovascular disease is an important medi-
cal and social problem due to the fact that it is the most
common, tends to grow, and often leads to disability and
mortality in the population at a predominantly young
working age [1, 2, 3]. Various ambiguous and contradic-
tory statements in the biomedical literature regarding
age-related cardiac remodelling exist. Some researchers
argue that important criteria for adequate assessment
of changes in parts of the heart muscle at the organ
level are the determination of their spatial characteris-
tics. It is known that in most cases, the expansion of the
heart chambers is a sign of their damage [4, 5].

It should be noted that even modern diagnostic
methods such as ultrasound, computed tomography,
magnetic resonance imaging, and radiography do not
provide all the data necessary to adequately determine
the spatial characteristics of the heart parts and their
changes with age and in pathology conditions [6]. Di-
rect observation of the age-related spatial and patho-
logical restructuring of the heart chambers in humans
is impossible, so it is advisable to study these processes
using induced experimental models, which allows for
the complete analysis of these changes in the organ.
During experimental studies, the role of modelling the

pathological state, identifying the timing, causes and
mechanisms of the formation of disorders in the heart
chambers, their structural elements and components
are increasing.

The aim of the study.

To determine the peculiarities of age-related chang-
es in the planimetric and volumetric parameters of the
heart parts of experimental animals using morphomet-
ric methods.

Object and research methods.

The study of planimetric and volumetric param-
eters of heart parts of 60 laboratory mature white
male shrews, which were divided into two groups, was
conducted. The first group consisted of 30 of these six-
month-old experimental animals, and the second group
consisted of 30 male laboratory rats aged 24 months.
The animals were euthanised by bleeding under thio-
pental anaesthesia. In the study of the organs of ex-
perimental animals, no lesions of the cardiovascular, re-
spiratory, endocrine, urinary, reproductive, or nervous
systems were found. A thoracotomy was performed,
and the heart was isolated from the thoracic cavity and
cut into six parts according to a special technique [7].
The left and right ventricles, left and right atria, inter-
ventricular and atrial septa were isolated. Planimetry
(measurement of the area) of the endocardial surface of
the left (ESLV) and right (ESRV) ventricles, left (ESLA) and
right (ESRA) atria was performed, planimetric (PI=ESLV/
ESRV) and atrial planimetric index (API=ESLA/ESRA), and
inflow (IV), outflow (OV), and reserve (RV) volumes of
the left (LV) and right (RV) ventricles were determined
[7].

The obtained quantitative indicators were pro-
cessed statistically. The results were processed in the
Department of Systematic Statistical Research of the
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Table - Planimetric and volumetric parameters
of heart parts of experimental animals (M+m)

Indicator Group of animals
1st 2nd

ESLV, mm? 144,2+2,1 148,8+2,4*
ESRV, mm? 173,612,7 184,9+2,7*
Pl 0,830+0,006 0,804+0,004*
ESLA, mm? 44,4+0,7 48,7+0,8**
ESRA, mm? 50,3+0,9 52,8+0,9%*
API 0,88210,006 0,922+0,006***
IVLV, mm?3 16,78+0,12 17,10+0,12*
OVLV, mm?3 8,45+0,05 9,30+0,06***
ORLV, mm? 8,33+0,05 7,80+0,09**
IVRV, mm?3 25,4010,21 26,20+0,21*
OVRVY, mm?3 8,30+0,06 9,80+0,06***
OPRV, mm?3 17,10+0,15 16,40+0,15*

Notes: * — p<0,05; ** — p<0,01; *** — p<0,001.

I. Horbachevsky Ternopil National Medical University
using the STATISTIKA software package (licence number
VKHR303F737429FA-8). The difference between the
comparative values was determined by the Student’s
criterion [8].

It should be noted that all manipulations and eutha-
nasia of rats were performed in compliance with the
basic principles of working with experimental animals
by the provisions of the European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes (Strasbourg, 1986), the
General Ethical Principles for the Treatment of Animals
(Strasbourg, 1986). ), the “General Ethical Principles for
Animal Experiments” adopted by the First National Con-
gress on Bioethics (Kyiv, 2001), and the Law of Ukraine
“On Protection of Animals from Cruelty” (21.02.2006)
[6, 9].

Research results and their discussion.

The planimetric and volumetric parameters of the
heart parts of experimental animals obtained as a re-
sult of the study are shown in the table. A comprehen-
sive analysis of the quantitative values presented in
this table revealed that they changed significantly with
age. Thus, the area of the endocardial surface of the
left ventricle increased with age from (144.2+2.1) mm?
to (148.8+2.4) mm?2. These quantitative morphological
values were statistically significantly (p<0.05) different.
At the same time, the last morphometric parameter ex-
ceeded the previous one by 3.2%.

The area of the endocardial surface of the right ven-
tricle changed with age, similar to the above quantita-
tive morphological parameters. Thus, in the animals of
the younger age group, this morphometric parameter
was equal to (173.6+2.7) mm?, and in the 2nd obser-
vation group (24-month-old male laboratory white rats)
— (184.9+2.7) mm?2. A statistically significant (p<0.05)
difference was found between the above quantitative
morphological parameters. It was found that the area
of the endocardial surface of the right ventricle in the
2nd group of observations was increased by 6.5% com-
pared with the same morphometric parameter of the
1st group of observations. In the 2nd group of observa-
tions, the planimetric index was equal to (0.804+0.004),
which was statistically significantly (p<0.05) different
from the same quantitative morphological index of the
1st group of observations (six-month-old male labora-
tory white rats) — (0.830+0.006). At the same time, the

planimetric index of the 2nd group of animals was 3.1%
lower than in the 1st group. The findings indicated an
uneven imbalanced age-related increase in the endocar-
dial surface of the heart ventricles with dominance of
right ventricular dilation.

The area of the endocardial surface of the left atrium
increased statistically significantly (p<0.01) by 9.7% with
age, and the same quantitative morphological index of
the right atrium in 24-month-old experimental animals
was increased by 4.9% (p<0.01). The findings indicate
that the right ventricle, left and right atrium expanded
more pronouncedly with age compared to the heart’s
left ventricle. The findings are in line with the opinion
of some researchers who argue that the thinner walls
of the heart chambers (right ventricle, left and right
atrium) can expand to a greater extent than the left
ventricle in some altered physiological and pathological
conditions of the body.

The atrial planimetric index with age with a statis-
tically significant difference (p<0.001) increased from
(0.882+0.006) to (0.922+0.006), i.e. by 4.5%. The find-
ings were indicative of age-dominant left atrial dilation.
Some researchers argue that pronounced disturbances
between the spatial characteristics of the heart cham-
bers can lead to their dysfunction [7].

Volumetric measurements have shown that with
age, the inflow and outflow volumes of the heart ven-
tricles increased, and the reserve volumes decreased.
Thus, the left ventricular inflow volume increased by
1.9% (p<0.05), the left ventricular outflow volume by
10.0% (p<0.001), and the reserve volume decreased
by 6.4% (p<0.01). In the right ventricle, these morpho-
metric parameters changed with age by 3.1% (p<0.05),
18.1% (p<0.001) and 4.1% (p<0.05), respectively. The
data obtained indicate that with age, the reserve vol-
ume of the left ventricle decreased to a greater extent
than that of the right ventricle.

Some researchers believe that the reserve volume
is a characteristic of the residual volume of the cham-
bers and argue that due to the residual volume, the ven-
tricles can eject an increased amount of blood at the
time of functional stress without waiting for the next
diastole. All this shows that the reserve volume of the
ventricle (left and right) plays a major role in ensuring
normal blood circulation and is an important indicator
of haemodynamic reserves. Some researchers have
found that systematic moderate physical activity also
resulted in an increase in ventricular outflow and inflow
volumes, which was accompanied by an increase in re-
serve volume, due to which the heart could perform
significantly more work in terms of power and volume
[7]. It is known that the reserve volume in pathologi-
cal lesions is significantly reduced. A decrease in reserve
volume in heart muscle lesions significantly reduces its
adaptive reserves. During exercise, remodelling of the
heart chambers aims to increase the compensatory ca-
pacity of central haemodynamics. At the same time, it is
one of the many adaptive components that allows the
trained heart to perform maximum work inaccessible in
terms of volume and power to the untrained heart [7].
Based on the data obtained and the above judgments,
it can be concluded that among the spatial character-
istics of the heart, the reserve volume is an important
diagnostic and prognostic criterion for the patterns of
cardiac chamber remodelling.
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Conclusions.

The studies and the results obtained indicate that
with age, there is an uneven, disproportionate expan-
sion of the heart chambers, which is confirmed by
changes in the planimetric index and atrial planimet-
ric index, an increase in the inflow and outflow and a
decrease in the reserve volumes of the ventricles. The
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most pronounced age-related decrease in reserve vol-
ume was found in the left ventricle.

Prospects for further research.

An adequate, comprehensive study of the pecu-
liarities of remodelling the spatial characteristics of the
heart parts will significantly expand and refine the di-
agnosis, correction and prevention of damage to this
organ.

FHamiok M. C., Tamapu4yk /1. B., Yonau C. 0., Cmeysb H. A.

OCOBJINBOCTI BIKOBUX 3MIH MPOCTOPOBUX XAPAKTEPUCTUK YACTUH CEPLA
Y EKCMNEPUMEHTAJIbHUX TBAPUH

TepHONiINbCbKMIA HALiOHAaNbHUIA MeAUYHUA YHiBepcuTeT imeHi |. fl. TopbaueBcbkoro MO3 YkpaiHu
(m. TepHoRinb)
hnatjuk@tdmu.edu.ua

Cepueso-cyOUHHI 3ax80pH08AHHA € HalibiNbW PO3MOBCHOOHEHUMU, MAOMb MeHOEeHUito 00 3pOCMAHHA, Yacmo
npu3800ame 00 cMepmHOCMi Ma iH8aniOHOCMIi HaceneHHs, € 8aXUBOH MeOUYHOK MA CoyianbHo npobaemoro, a
cepue i cyOuHU 00 Cb0200HIWHbO20 OHA BUBYAOMbCA MOPGO102aMU MA KAiHiuucmamu. [JocnioxnceHi naaHimempuyHi
ma o6'emHi napamempu nigo20, NPABo20 WsyHoYKie ma nepedcepdb 30 wecmumica4HUX AabopamopHux binux
wypis-camyie ma 30 aHanoziyHUX MeapuH eikom 24 micayi. Mpoeodunu naaHimempito (8UMIPHOBAHHA MA0Wi)
eHOoKapdianbHOI MosepxHi nis020 i Npaso2o wiayHo4Kis, 1i8020 i Npasozo nepedcepOsb, BU3HAYAAU MNAAHIMeMPUYHUU
i nnaHimempuyHuli iHOeKc nepedcepOs, MPUHOCHI, BUHOCHI Ma pe3epsHi 06°emu n1i8020 | NPAso2o WayHOUKIs.
KinbKicHi MopghonoaiuyHi NoKasHUKU 06pobasau cmamucmu4Ho.

BcmaHosneHo, Wo 3 BIKOM Kamepu cepys HepisHOMIipHO OucrponopyiliHo po3wupreanucd, Wo
niomeepoxcysasoca 36inbWeHHAM Naow, ix eHOoKapdianbHUX rnosepxoHs. HepisHomipHicms ma ducnponopyiliHicme
8iK0B020 PO3WIUPEHHSA Kamep cepus niomaeeponcysas1ocs 3MIHAMU MAAHIMeMpPUYHUX iHOeKCie ma naaHimempuYyHuUX
iHOeKcie nepedcepdb. O6'EMHUMU 8UMIPAMU BUABAEHO B8iKOBE 3POCMAHHA MPUHOCHUX | BUHOCHUX 06'emis niso20
ma npaso2o WsyHoYKi8 cepuya ma 3mMeHWeHHs ix pe3epsHux ob'emis. B nisomy winyHoUKy 24-x micayHux binux
wypis-camuie pezepsHuli 06'em sussuscsa ameHweHUM Ha 6,4% (p<0,001), y npasomy — Ha 4,1% (p<0,05).

lposedeHi 0ocnidueHHA ma ompumaHi pe3ysemamu ceidyame, WO 3 BiKOM BUHUKAE HepieHOMIpHe,
oucniporiopyiliHe 36inbWeHHA MNA0W eHOOKApOianbHUX MOBEPXOHb YACMUH Cepuys, Wo c8idyame 3MiHU
nAaHIMempu4yHo2o [HOeKca ma naaHiMempu4yHo2o iHOeKkca nepedcepdb. BcmaHosesneHo 8iKoge 3pOCMAHHA
MPUHOCHUX i BUHOCHUX Ma 3MeHWeHHA pe3epsHux ob’emie winyHoykis. Halibinbw supaxceHe 8iKo8e 3HUMEHHS
pe3zeps8Ho20 06°eMy 8UABAEHO Y 1IBOMY WSTYHOYKY.

Knro4oei cnosa: yacmuHu cepys, 8ikosi 3MiHU, naaHimempuy4Hi, 06'emHi napamempu.

3B’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CIA-
HUMUK poboTamu.

Pobota € ¢parmeHTOM HayKoBO-AOCAIAHOT po-
60T TepHONiNIbCbKOrO HaljioHaNbHOrO MeAUYHOro
yHiBepcuTeTy iMm. I. Al. TopbayeBcbkoro MO3 YKpaiHu
«CTPYKTYpHO-PYHKLiOHaNbHI 3aKOHOMIpHOCTI nepebiry
afanTauiiHO-KOMMNEeHCaTOPHUX MPOLLECiB B OpraHax Ta
CMCTeMax Npu onepaTUBHUX BTPYYAHHAX Ha OpraHax ye-
PEBHOI Ta rPyAHOI MOPOXKHUH B YMOBAX Aii TOKCUYHUX
eHOOreHHUX Ta eK3oreHHUx dakTopis» (N2 gepkaBHOT
peecTpauii 0122U000031).

Bcryn.

CepueBo-CyAuHHA NaTO/MOriA Ha CbOroAHI € BaK-
IMBOIO MefMKO-CcoLjiasibHO Npobiemoto, y 3B’A3Ky 3
TUM, WO BOHA HalbinblWw nowunpeHa, Mae TeHAEHL,o
0,0 3pOCTaHHA, HEPiAKO NPU3BOAUTL A0 iHBANIAHOCTI Ta
CMepPTHOCTI HaCeNeHHA y MepeBa*kHO MO0A40MY Mpa-
uesaaTHomy Biui [1, 2, 3]. Y meauko-6ionoriyHin nitepa-
TYpi iCHYIOTb pi3Hi HEO4HO3HAYHI Ta cynepeyvaunsi TBep-
OXKEeHHA WoA0 BiKOBOrO PeMOAE/IOBaHHA Kamep cepLA.
LeAKi 4oCNigHUKN CTBEPAKYIOTb, WO Ba*KANBUMU KpU-
TepiAMM a4EeKBATHMUX OLLIHOK 3MiH YAaCcTMH CepLeBOro

M’si3a Ha OpPraHHOMY pPiBHi € BU3HAYEHHA iX NPOCTOPO-
BUX XapaKTepPUCTUK. Bigomo, wo y 6inbliocTti Bunaaxis
PO3LUMPEHHA KaMep cepLLA € O3HAKaMM X YLLIKOAKEHHA
[4, 5].

HeobxigHO BKasaTW, WO HaBiTb CyyacHi meToam
LiarHOCTMKM  TaKi AK yNbTPa3BYKOBE AO0CANIOMNEHHSA,
Komn’toTepHa Tomorpadia, MarHiTHo-pe3oHaHCHa To-
morpadis, peHTreHorpadina He AatoTb B MOBHIlM Mipi BCix
OAHUX, WOAO0 aAeKBAaTHOMO NMOBHOLHHOMO BM3HAYEHHSA
NPOCTOPOBUX XapPaKTEPUCTUK YAaCTUH cepuAa Ta iX 3MiH 3
BiKOM i B ymoBax natonorii [6]. beanocepeaHe cnocTepe-
YKEHHA 33 BIKOBOI MPOCTOPOBOIO Ta NATONOMYHOO ne-
pebynoBoto Kamep cepua Y NIOAUHN HEMOXKINBO, TOMY
Li npouecu A0LUiNbHO BUBYATK 32 LONOMOIOH0 iHAYKOBa-
HUX eKCnepuMMeHTaNbHUX MOAEeNel, Wo A03BOJIAE Han-
6iNbl NOBHOLIHHO aHani3yBaTW Li 3MiHM Yy BKasaHoOMY
opraHi. MMig yac npoBeAeHHA eKCnepuMeHTaNbHUX A0-
CNiayKeHb 36iNbLYETHCA POAb MOLENOBAHHSA NAaTONON Y-
HOTO CTaHy, BUABNEHHA TEPMIHIB, NPMUYMH Ta MEXAHI3MIB
YTBOPEHHA NOpPYLIEHb Y Kamepax cepLs, iX CTPYKTYPHUX
€/1eMEeHTIB Ta KOMMOHEHTIB.
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Merta gocnigKeHHs.

MopdpomeTpUIHUMM MeToAaMU BU3HAUUTN 0COBN-
BOCTi BiKOBMX 3MiH NMJIaHiMeTPUYHNX Ta 06’eMHUX Napa-
METPIB YaCTWH CepuA eKCNEPUMEHTA/IbHUX TBAPMH.

O6’eKT i meTOAM AOCNIAXKEHHA.

MpoBeaeHO BUBYEHHA NNAHIMETPUYHMX T 06’ EMHMX
napameTpiB YacTuH cepua 60 nabopaTopHUX CTaTEBO3-
pinnx 6inmx WwypiB-camuis, AKi 6yan posaineHi Ha ABi
rpynu. Mepwa rpyna HapaxosyBana 30 BKasaHMX Lwec-
TUMICAYHUX eKCnepuMeHTaNbHUX TBapuH, gpyra — 30
nabopaTopHUx LypiB-camuiB Bikom 24 micaui. EBTa-
Ha3ito TBapUH BMKOHYBA/IM KPOBOMYCKAHHAM B YMOBax
TiONeHTanoBOro Hapkosy. Mpu BMBYEHHI OpraHiB eKc-
nepMMeHTaZIbHUX TBapUH YPaXKeHb CepLeBo-CYAMHHOI,
OUXaNbHOI, EeHOOKPWHHOI, Ce4YOoBMAiINbHOI, CTaTeBoI,
HEepBOBOI CUCTEM He BMAB/EHO. 3ilCHIOBaNacsa Topa-
KOTOMIfA, BUAINANM 3 TPYAHOI NOPOXHUHK cepue, AKe
3a cnewiaNbHOK METOAMKOK pPOo3pizanoca Ha 6 YacTuH
[7]. Mpun ubomy BUAINANM NiBUI Ta NPABUIA LLNYHOUYKN,
niBe Ta NpaBe nNepeacepas, MiXKLIIYHOYKOBY Ta nepea-
cepAHy neperopoaxu. MpoBoanau nnaHimeTpio (Bu-
MipOBaHHA NJOLW,i) eHAoKapaiafbHOI MOBEepXHi NiBOro
(ncnw) i npasoro (MCMALW) wayHoukis, nisoro (MCJM)
i npasoro (MCMM) nepeacepdb, NAAHIMETPUYHUIA
(M=NCNW/NCNW) i nnaHimeTpUYHWUIA iHAEKC nepea-
cepab (MIMp=NCAMN/ NCMM), Bu3Hadanu npuHocHi (MNO),
BUHOCHI (BO) Ta pesepsHi (PO) 06’emu nisoro (/1LL) i
npasoro (MLW) wayHoukis [7].

OTpuMaHi KinbKicHi NokasHUKKM obpobaanu crtatuc-
TM4HO. OBpobKa pe3ynbTaTiB BUKOHAHA Yy BiaAini cuc-
TEMHUX CTaTUCTUYHUX [AO0CAIAXKeHb TepHONiINbCbKOro
LEepXaBHOroO MeANYHOro yHiBepcutety imeHi |. A. Top-
b6auyeBcbkoro MO3 YKpaiHM B nporpamHoOMy nNaKeTi
STATISTIKA (niueHsia Ne BXXR303F737429FA-8). PisHu-
LI Mi*K MNOPiBHIOBAa/IbHUMM BEIMYMHAMM BU3HAYA/IN 32
KpuTepiem CTblogeHTa [8].

Tabnuusa — NnaHimeTpuuHi Ta 06’ eMHi napameTpu
YaCTUH cepusA eKCnepumMeHTaIbHUX TBapuH (Mtm)

lpyna TBapuH
MoKasHuUK
1-a 2-a

MCAW, mm? 144,2+2,1 148,8+2,4*
ncnw, mm? 173,6%2,7 184,9+2,7*
ni 0,830+0,006 0,804+0,004*
MCcan, mm? 44,4+0,7 48,7+0,8**
ncnr, mm? 50,310,9 52,8+0,9**
MNiNp 0,882+0,006 0,922+0,006***
onnw, mm? 16,78+0,12 17,10+0,12*
OB/ILL, mm3 8,45+0,05 9,30+0,06***
OP/ILL, mm3 8,33+0,05 7,80+0,09**
onaw, mm? 25,40+0,21 26,20+0,21*
OBIMLW, mm3 8,30+0,06 9,80+0,06***
OPMLW, mm3 17,10+0,15 16,40+0,15*

Npumitku: * — p<0,05; ** — p<0,01; *** — p<0,001.

HeobxigHo BKasaTh, WO yci maHinynauii Ta eBTaHa-
3it0 LLypiB NPOBOANAN 3 AOTPUMAHHAM OCHOBHUX NPUH-
umnie poboTn 3 eKkcnepuMeHTalbHUMKU TBapUHaAMK Y
BiZANOBIAHOCTI 3 NONOMKEHHAM «EBPOMENCbKOI KOHBEH-
Lii NpOo 3axXMCT XpebeTHUX TBAPMH, AKI BUKOPUCTOBYHOTb-
€A ANA eKCNepUMEHTA/IbHUX Ta iHLWMX HAYKOBUX Ljifen»
(Ctpacbypr, 1986 p.), «3aranbHUX €TUYHUX NPUHLMNIB
E€KCNePUMEHTIB Ha TBAapUHAX», YXBaNEHUX NepLIMM Ha-
LioHanbHUM KoHrpecom 3 6ioetnkn (Kuis, 2001 p.), a

TaKOX 3aKOHY YKpaiHu ,,[1po 3aXmCT TBAPUH Bif *KOPCTO-
Koro nosoakeHHA” (Big 21.02.2006) [6, 9].

Pe3ynbTatu gocnigeHb Ta ix 06roBopeHHs.

OTpumaHi B pe3ynbTaTi NPOBeAEeHOro AO0C/iANKEHHA
NaaHIMETPUYHI Ta 06 eMHi MapameTpu YacTUH cepus
eKcrnepMmeHTanbHUX TBAPMH NOKa3aHi B Tabnuui. Ycec-
TOPOHHIM aHaNi30M OTPUMMAHMX KiZIbKICHUX BeAUYUH
npeacTaBAeHNX Yy BKasaHili Tabnuui BCcTaHOBNEHO, LLO
3 BIKOM BOHM BUPaXKeHO 3MiHBanucA. Tak, naoua
eHAOoKapAianbHOI NOBEpPXHi NiBOro LWAYHOYKA 3 BiKOM
36inbwmnaca 3 (144,2+2,1) mm? go (148,8+2,4) mm2.
HaBepeHi KinbKicHi MopdonorivyHi BEeAMYNHM CTaTUCTUY-
HOo AocToBipHO (p<0,05) BigpisHanuca mix coboto. Mpu
LbOMY OCTaHHIN MOPOOMETPUYHUI NapameTp nepeBu-
LyBaB nonepegHin Ha 3,2%.

Mnowa eHAoKapAianbHOI MOBEpPXHi MPaBoro LWy-
HOYKA 3 BIKOM 3MiHIOBAslacA aHaANOrMN4YHO HaBeAeHUM
BULLE KiNbKICHUM MOPGONOriYHMM MOKasHUKam. Tak,
y TBApWH MOOALOI BiKOBOI rpynu BKasaHWii mopdo-
METPUYHUIA NapameTp AopiBHioBaB (173,6+2,7) mm?, a
y 2-i rpyni cnoctepexeHb (24-x micadyHi nabopaTopHi
6ini wypun-camui) — (184,9+2,7) mm2. Misk HaBegeHUMM
KiNbKICHUMW MOPG®ONOTIYHUMMN MOKA3HUKAMU BCTaHOB-
NleHa CcTaTUCTMYHO AocToBipHa (p<0,05) pisHuuA. Mpwn
LbOMY BWABMEHO, WO MNAOWaA eHAoKapaianbHOi no-
BEPXHi NPaBOro LW/AYHOYKa Yy 2-i rpyni cnoctepereHb
BuABKMAacA 36inblieHo Ha 6,5% NOPIBHAHO 3 TakUM
e MmoppomeTpuyHUM napametpom 1-i rpynm cnocte-
pexkeHb. Y 2-i rpyni cnoctepeXkeHb naaHiMeTpUYHNUIM
iHaoekc popisHioBaB (0,804+0,004), AKMIM cTaTUCTUY-
Ho pocToBipHO (p<0,05) Biapi3HABCA Bif aHasioriyHOro
KifibKicHoro mopdonoriYyHoro nokasHuKa 1-i rpynu cno-
cTeperkeHb (WwecTtumicAadyHi nabopatopHi 6ini  wypwu-
camui) — (0,830+0,006). MNpu ybomy NAAHIMETPUYHUIA
iHAEKC 2-1 rpynu TBapuH ByB MeHLW MM Ha 3,1% nopisHsa-
HO 3 1-t0 rpynoto. BctaHoBAEHEe CBIAYMAO NPO HEPIBHO-
MipHe gucbanaHcoBaHe BiKoBe 36inblueHHA eHAOoKap-
AiaNbHOI NOBEPXHI WYHOUKIB cepuAa 3 AOMiHYBaHHAM
PO3LWMPEHHS NPABOTO LUAYHOYKA.

Mnowa eHOOKapAiaNbHOI MOBEPXHi NiBOro nepea-
cepas 3 BiKOM CTaTUCTMYHO BiporiaHo (p<0,01) 3pocna
Ha 9,7%, a aHaANOrYHUI KiNbKiCHUA MOpPONOTiYHNI
NOKa3HMK NpaBoro nepeacepasn y 24-x micA4HMX ekcne-
PUMEHTaNbHUX TBAapUH BUABMBCA 36inbweHM Ha 4,9%
(p<0,01). BusBneHe cBigYMTb, WO MPaBMUIA LUIYHOUOK,
niBe Ta NpaBe nepeacepaA 3 BIKOM pPO3LIMPIOBANNUCA BU-
paXKeHile NOPIBHAHO i3 NiBMM LUINYHOYKOM cepuA. Bu-
AB/IEHE CMiBNaZa€ 3 AYMKOK AEeAKUX OOCNIAHMKIB, AKi
CTBEPAKYIOTb, WO TOHLWI CTIHKM Kamep cepua (npasui
LUZIYHOYOK, NiBe Ta Npase nepeacepss) MOXKyTb PO3LIN-
ptoBaTucA y 6inbIOMY CTYyNEeHi MOPIBHAHO i3 NiBUM LUAY-
HOUYKOM cepuA NpU AeAKUX 3MiHeHUX disionoriyHmx Ta
NaToNONYHMX CTaHaX OpraHiamy.

MnaHiMeTpUYHUI iHAEKC nepeacepab 3 BiKOM 3 BU-
parkeHo CTaTUCTUYHO BiporigHoto pisHuueto (p<0,001)
36inbwmBcA 3 (0,882+0,006) Ao (0,922+0,006), TO6TO Ha
4,5%. BuasneHe cBigunmno npu BikoBe AOMiHyto4e po3-
LUMpPEHHA niBoro nepeacepan. Jeaki 4ocnigHmKM cTeep-
OXKYIOTb, LLO BUPAXKEHi NOPYLLUEHHA MiX NPOCTOPOBUMM
XapaKTEPUCTUKAMM KaMep Cepus MOXYTb NPU3BOAUTH
00 X ancyHKuii [7].

O6’eMHMMM BMMipamM BCTAHOB/IEHO. WO 3 BiKOM
3pOCTav NPUHOCHI, BUHOCHI Ta 3MEHLLIYBaNCA pe3eps-
Hi 06’emun WnyHOUKiB cepus. Tak, NPUHOCHUIN 06’em
NiBOTO WAYHOYKaA 36inblwmBca Ha 1,9% (p<0,05), BUHOC-
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HUI — Ha 10,0% (p<0,001), a pe3epBHMI 3MEHLLMBCA Ha
6,4% (p<0,01). Y npaBomy LUJYHOUYKY BKasaHi mopdo-
METPUYHI NOKAa3HMKKM 3 BIKOM BiaNOBIAHO 3MiHMINCA Ha
3,1% (p<0,05), 18,1% (p<0,001) Ta 4,1% (p<0,05). OTpu-
MaHi AaHi cBigYaTh, WO 3 BiKOM pe3epBHUA 06’em niBo-
ro WAYHOYKa 3HU3MBCA Y BiNbloMy CTyneHi NOPiBHAHO
3 MPaBuUMm.

[eski 4oCniAHUKM BBAXKatOTb, LLLO pe3epBHUI 06'em
€ XapaKTePUCTUKOK 3a/MLWKOBOrO OB6’€MYy MOPOXNKHWUH
Ta CTBEPAKYIOTb, WO 33 PaXyHOK 3a/IMLLUKOBOro 06’emy
LWYHOUYKM B MOMEHT (YHKLiOHANbHOTO HanpyXeHHs
MOXYTb BUKMHYTU NiABULLEHY Ki/bKICTb KPOBI, HE YeKa-
H0UM HacTynHOT aiactonun. Bee ue cBigumTh, WO peseps-
HOMY 06’eMy LITYHOUKa (niBOMY Ta MPaBOMY) HaNeXKUTb
ro/IoBHa posb B 3abe3neyeHHi HOPMasibHOro KPOBOOGi-
ry i BiH € BaXK/IMBMM MOKa3HMKOM pe3epBiB remogmHa-
MikW. Jeakumu gocnigHukamu 6yno BCTaHOB/IEHO, LWO
NPy CUCTEMATUYHUX NMOMIPHUX BI3UYHUX HaBAHTAKEH-
HAX TAKOX BUHWKANO 3POCTAaHHA BMHOCHWMX i MPMHOC-
HMX 06’€MIB LUYHOUKIB, WO CyNnPOBOAKYBANOCS TAaKOXK
36iNblUEHHAM pe3epBHOrO 06’eMy, 3a pPaxyHOK AKOro
cepue MOr0 BMKOHYBAaTM 3HAYHO 6ifbly 3a MOTYXK-
HicTio Ta 06’emom poboTy [7]. Bigomo, o pesepBHUiA
06’eM NpW NATONOTIYHUX YPAXKEHHAX CYTTEBO 3MEHLUY-
€TbCA. 3HUKEHHA pe3epBHOro 06’eMy MpU yparKeHHAX
cepLeBoro m’sa3a CyTTEBO 3HMXKYE MOro aganTauiniHi pe-

HA Kamep cepuA Hanpas/ieHe Ha NiABULLEHHA KOMMNEH-
CaTOPHMX MOMK/IMBOCTEN LLEHTPANbHOI reMOoAMHAMIKM.
Mpu ubomy Le oauH 3 HaraTbox aganTauiiHUX KOMMNO-
HEeHTIB, WO A03BONAE TPEHOBAHOMY CepLI0 BMKOHYBa-
T MaKCMManbHy poboTy, AKa HedoCTynHa 3a 06’emom
Ta NOTYKHICTIO HeTpeHoBaHOMY ceputo [7]. Ha ocHosi
OTPMMAHUX AaHUX Ta HaBeAEHUX BULLE CYAXKEHb MOXKHA
NPUIATU 0,0 BUCHOBKY, LLO Cepes NPOCTOPOBUX XapaKTe-
PUCTUK cepua pe3epBHUI 06’'eM € BaXKNMBMM fAiarHoc-
TUYHUM Ta NMPOTHOCTUYHUM KPUTEPIEM 3aKOHOMIPHOC-
TeW peMoLeNtoBaHHA Kamep cepus.

BucHoBKM.

MpoBeaeHi [ocnigKeHHA Ta OTPUMMAHI pe3ynbTatv
CBigyaTh, WO 3 BIKOM BMHMKAE HepiBHOMIpHE, ANCNpO-
nopuinHe PO3LWMPEHHA Kamep cepus, Wo NiaTBepaxy-
I0Tb 3MiHW NAAHIMETPUYHOrO iHAEKCA Ta NJIaHiMeTpuy-
HOro iHAEeKca nepeacepab, 3POCTAaHHA MPUHOCHUX i
BMHOCHWUX Ta 3MEHLUEHHA pe3epBHUX 06'emiB LWAYHOY-
KiB. HalBMparkeHilwe BiKOBE 3MEHLUEHHA pPe3epBHOro
06’'emy Npu LLbOMY BUABNEHO Y NIBOMY LLIYHOUKY.

MepcnekTMBM NOAANbLUNX AOCNIAMXKEHD.

AfeKBaTHe, BCECTOPOHHE BMBYEHHS 0cOob6aMBOCTEMN
pemoaentoBaHHA MPOCTOPOBUX XapPaKTEPUCTUK YaCTUH
cepua [03BO/IUTb CYTTEBO PO3LLMPUTU Ta YTOUHUTM Aia-
FHOCTMKY, KOPEKLLito Ta NpodinakTUKy NOLWKOAMKEHb BKa-

3epBu, a npun ¢i3VI'-IHVIX HaBaHTa)XXeHHAX pemoaentoBaH- 3aHOro opraHa.
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OCOBJIUBOCTI BIKOBUX 3MIH NMPOCTOPOBUX XAPAKTEPUCTUK YACTUH CEPLA Y EKCMEPUMEHTAJIbHUX
TBAPUH

HaTtiok M. C., Tatapuyk /1. B., Yonau C. 1O., Creupb H. A.

Pestome. CepLeBO-CyAMHHA NAaTONONA CbOTOAHI € BaXK/IMBOK MeAMYHOLO Ta coLianbHoto npobnaemoto. He amensa-
YMCb Ha yCnixu B NpodinakTmLI, AiarHOCTUL, Ta KOPEKLii yparkeHb cepus, CTPYKTYPY Ta GYHKLiH0 AKOro MPOAOBKYOTb
BMBYATM MOPdOIOTM Ta KAIHILUCTK.

Mema docnidxceHHs — MOPPOMETPUYHUMIN METOAAMM BU3HAYUTU OCOBAMBOCTI BIKOBUX 3MiH MNAHIMETPUYHUX
Ta 06’€eMHUX NAapameTPiB YAaCTUH CepLA eKCnepuMeHTaZIbHUX TBAaPUH.

06’ekm | memoOu 0ocnioxceHHA. [JocnigxKeHo nnaHimeTpuyHi Ta 06’emHi NapameTpu YacTuH cepua 60 6inmx
WwypiB-camuis, aKi 6ynn posaineHi Ha agi rpynu. MNepuwa rpyna HapaxosyBana 30 BKa3aHUX LECTUMICAYHUX TBAPUH,
apyra — 30 wypiB Bikom 24 micAui. EBTaHA3it0 TBApPUH BMKOHYBA/IM KPOBOMYCKAHHAM B YyMOBAX TiONEHTa/s0BOro
HapKo3y. Po3pi3anu rpyaHy NOPOXKHWHY i BUIAMANAKU cepue, B AKOMY BUAINANM NiBUIA Ta NPaBUIA WWAYHOYKM, NiBe Ta
npaBe nepeacepan, MiXKLIYHOYKOBY Ta nepeacepaHy neperopoaku. MNposogmnun naaHimeTpito eHAoKapaianbHUX
NoBepPXOHb NiBOro i NPaBOro LW/AYHOYKIB, NiBOro i NpaBoro nepeacepab, BU3HA4YaNAM NAAHIMETPUYHWUI | NnaHi-
METPUYHUI iHAEKC Nepeacepab, MPUHOCHI, BUHOCHI Ta pe3epBHi 06°emu niBoro i NpaBoro LWAyHouUKiB. Kinbkic-
Hi MOKa3HUKM 06p0o6AANN CTATUCTUUHO. Pi3HULIO MiXK MOPIBHIOBA/IbHUMM KifIbKICHUMUK BEIMUMHAMM BU3HAYAAN 33
Kputepiem CTblogeHTa.

Pesynbmamu 0ocnidxeHHA ma ix 0b2osopeHHA. BcTaHOBAEHO HepiBHOMIpHe He3banaHcoBaHe 36i/blUeHHS
naoL, eHAOKapAialbHUX MOBEPXOHb NiBOro, NPaBOro LWAYHOUKIB Ta nepeacepab. HalsupakeHiwe 3pocna naowa
eHA0KapAiasbHOI NOBEPXHi NPABOro LWAYHOYKa Ta NiBOro nepeacepas. 3 Bikom cyTTeBO 36iablUyBanmca NPUHOCHI
Ta BUHOCHi 06’€MM LINYHOUKIB | 3MeHLLYyBanuca ix pesepsHi 06’emu. 3 Bikom pe3epBHUI 06’em NPaBoOro LWYHOUKA
3HM3MBCA Ha 4,1%, niBoro — Ha 6,4%, WO CBIAYMNO NPO BUPAXKEHILle 3MEHLUIeHHA MOoro aganTaliliHMX pesepsiB.
TakMM YMHOM, 3 BIKOM BUMHWMKAE HEPIBHOMIpHE, AUCNPONOpPLIiiHE PO3LUMPEHHA Kamep Cepua, WO MiATBEPAXKYOTb
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3MiHW NNAHIMETPUYHOTO iHAEKCa Ta NIaHIMETPUYHOrO iHAeKca nepeacepab, 3pOCTaHHA MPUHOCHUX | BUHOCHUX Ta
3MeHLIEeHHA pe3epBHMX 06'eMiB LINYHOYKIB. HaliBMpaxeHille BikOBe 3MeHLLUEeHHA pe3epBHOro ob'emy npu Lbomy
BMABJ/IEHO Y 1IBOMY LLTYHOUKY.

KntouoBi cnoBa: 4yacTMHU cepuA, BiKOBI 3MiHW, NAaHiMeTpWYHI, 06’eMHi napameTpu.

FEATURES OF AGE CHANGES OF THE SPATIAL CHARACTERISTICS OF HEART PARTS IN EXPERIMENTAL ANIMALS

Hnatyuk M. S., Tatarchuk L. V., Cholach S. Yu., Stets N. Ya.

Abstract. Cardiovascular pathology is an important medical and social problem today. Despite the successes in
the prevention, diagnosis and correction of heart lesions, the structure and function of which continue to be studied
by morphologists and clinicians.

The purpose of the research — using morphometric methods to study the features of age-related changes in the
planimetric and volumetric parameters of parts of the heart of experimental animals.

Object and methods of research. The planimetric and volumetric parameters of the heart parts of 60 male white
shurikens, which were divided into two groups, were studied. The first group consisted of 30 specified six-month-
old animals, the second — 30 rats aged 24 months. Animals were euthanized by bloodletting under thiopental
anesthesia. The chest cavity was cut open and the heart was removed, in which the left and right ventricles, left and
right atria, interventricular and atrial septa were isolated. Planimetry of the endocardial surfaces of the left and right
ventricles, left and right atria, planimetric and planimetric index of the atria, supply, output and reserve volumes
of the left and right ventricles were carried out. Quantitative indicators were processed statistically. The difference
between comparative quantitative values was determined by Student’s criterion.

Research results and their discussuon. An uneven, unbalanced increase in the areas of the endocardial surfaces
of the left and right ventricles and atria was established. The area of the endocardial surface of the right ventricle
and left atrium increased most significantly. With age, the input and output volumes of the ventricles significantly
increased and their reserve volumes decreased. With age, the reserve volume of the right ventricle decreased by
4.1%, and that of the left ventricle by 6.4%, which indicated a more pronounced decrease in its adaptive reserves.
Thus, with age there is an uneven, disproportionate expansion of the chambers of the heart, which confirms the
changes in the planimetric index and the planimetric index of the atria, the increase in supply and output, and a
decrease in the reserve volumes of the ventricles. The most pronounced age-related decrease in the reserve volume
was found in the left ventricle.

Key words: parts of the heart, age changes, planimetric, volumetric parameters.
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