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the work is to analyze the structural changes in the components of the nuclei of the tuber cinereum of the hypo-
thalamus during long-term exposure to monosodium glutamate in the experiment. The material is represented by
micropreparations of the tuber cinereum of the hypothalamus of two groups of white male Wistar rats weighing
218-260 g (intact and experimental). Staining of histological sections was carried out with hematoxylin and eosin,
cresyl violet, a combination of cresyl violet and luxol, as well as impregnation with silver, after which the peculiarities
of the microscopic structure of the components of the tuber cinereum of the hypothalamus were studied under
the condition of 10-week monosodium glutamate administration in comparison with intact animals. The results of
the study made it possible to describe the features of cytoarchitectonics of the tuber cinereum, its micromorpho-
logical characteristics in control and experiment. After a 10-week administration of monosodium glutamate, the
microscopic picture is dominated by neurons in a state of edema, we observe their individual death, fragments of
neurons are phagocytosed by glial elements (neuronophagy). Morphometric analysis showed a significant increase
in the volume of both the perikaryon and the nucleus of neurons of the tuber cinereum. Conclusions. Long-term ad-
ministratiom of monosodium glutamate leads to deep structural changes in the hypothalamic nuclei. Morphological
and morphometric features of the nuclei of the tuber cinereum of the hypothalamus of a white rat under long-term
exposure to monosodium glutamate can serve as a basis for understanding the mechanisms of the structural com-
ponents changes development of the specified area of the brain.
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AGE CHANGES IN MASOMETRICAL PARAMETERS OF HEART PARTS IN EXPERIMENTAL
ANIMALS WITH COBALT INTOXICATION

I. Horbachevsky Ternopil National Medical University (Ternopil, Ukraine)
hnatjuk@tdmu.edu.ua

Cardiovascular disease is a significant medical and social problem today. Despite the progress in the diagnosis,
correction and prevention of heart disease, morphologists and clinicians continue to study the structure and function
of the heart.

We studied the mass parameters of heart parts of 120 laboratory mature white male rats, which were divided
into four groups. The first group consisted of 30 intact six-month-old experimental animals, the second group con-
sisted of 30 similar 24-month-old male laboratory rats, the third group consisted of 30 six-month-old experimental
animals injected with cobalt chloride, and the fourth group consisted of 30 24-month-old rats with cobalt chloride
intoxication. The chemical agent was administered daily intragastrically to rats at 4 mg/kg for 30 days. The animals
were euthanised by bleeding under thiopental anaesthesia. Mass parameters of the left and right ventricles and
atria, interventricular and atrial septa, and the ratio between the masses of the heart chambers were determined.
Quantitative data were processed statistically.

It was found that the intoxication of experimental animals with cobalt chloride led to uneven, disproportionate
hypertrophy of heart parts, accompanied by an increase in their mass parameters. The administration of cadmium
chloride to experimental animals led to a dominant rise in the mass of the left ventricle and left atrium in 24-month-
old rats, which was confirmed by a decrease in the ventricular index by 9.6%, an increase in the Fulton index by 6.0%,
and an increase in the atrial index by 4.3%.

The studies conducted and the results obtained indicate that intoxication of laboratory white male rats with
cobalt chloride leads to an uneven, disproportionate increase in the masses of heart parts. This is confirmed by the
rise in the mass parameters of the ventricles and atria, Fulton and atrial indices, and a decrease in the ventricular
index. The most pronounced mass changes dominated the left ventricle and left atrium of 24-month-old experimen-
tal animals.

Key words: parts of the heart, age-related changes, mass parameters, cobalt chloride.
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Connection of the publication with planned re-
search works.

The work is a fragment of the research work of the
I. Horbachevsky Ternopil National Medical University of
the Ministry of Health of Ukraine “Structural and func-
tional regularities of the course of adaptation and com-
pensatory processes in organs and systems during surgi-
cal interventions on the abdominal and thoracic cavities
under the influence of toxic endogenous and exogenous
factors” (state registration number 0122U000031).

Introduction.

In recent decades, there has been an increase in the
anthropogenic load on the environment, resulting in an
increase in the amount of chemicals and their metabo-
lites that adversely affect the functioning of organs and
body systems. Cobalt and its compounds are widely used
in industry and can be released into the environment. It
is also known that these chemicals have a general toxic
effect on the blood system, cardiovascular, respiratory
and nervous systems [1].

Cardiovascular diseases are currently the most
common, tend to increase, often lead to disability and
mortality in the young working-age population and are
a significant medical and social problem [2, 3, 4]. There
are various ambiguous and contradictory statements in
the biomedical literature regarding age-related remod-
elling of the heart chambers in cobalt intoxication. Some
researchers argue that an important criterion for ade-
quately assessing changes in parts of the heart muscle
at the organ level is determining their mass. It is known
that in most cases, an increase in the mass parameters
of the heart chambers is a sign of their damage [5].

It should be noted that even modern diagnostic
methods such as ultrasound, computed tomography,
magnetic resonance imaging, radiography do not pro-
vide all the data necessary to adequately determine
the massometric characteristics of the heart parts and
their changes with age and in conditions of pathology
[6]. Direct, comprehensive, adequate observation of the
mass-metric age-related and pathological changes in
the heart chambers in humans using modern functional
methods is impossible, so it is advisable to study these
processes using induced experimental models, which
allows for the most complete analysis of morphological
changes in this organ. During experimental studies, the
role of modelling the pathological state, identifying the
timing, causes and mechanisms of the formation of dis-
orders in the heart chambers, their structural elements
and components is increasing [6, 7].

The aim of the study.

To determine the age-related patterns of changes
in mass parameters of heart parts in laboratory mature
white male rats under cobalt intoxication.

Object and research methods.

The study of massometric parameters of heart parts
of 120 laboratory mature white male rats, divided into
four groups, was carried out. The first group consisted of
30 intact six-month-old experimental animals; the sec-
ond — 30 similar laboratory male rats aged 24 months;
the third — 30 six-month-old experimental animals in-
jected with cobalt chloride; the fourth — 30 24-month-
old rats with cobalt chloride intoxication. The chemical
agent was administered daily intragastrically to rats at 4
mg/kg doses for 30 days [1]. Animals were euthanised
by bleeding under thiopental anaesthesia. In the study

of the organs of experimental animals, no lesions of the
cardiovascular, respiratory, endocrine, urinary, repro-
ductive, or nervous systems were found. A thoracotomy
was performed, and the heart was isolated from the tho-
racic cavity and cut into six parts according to a special
technique [7, 8].

The left and right ventricles, left and right atria, inter-
ventricular and atrial septa were separated. These parts
of the heart muscle were weighed separately to deter-
mine the mass of the heart (MH), mass of the left (LV)
and right (RV) ventricles, left (LA) and right (RA) atria,
interventricular septum (IVS), and atrial septum (AS),
ventricular indices — MRV/MLV, Fulton’s (MLV+IVS)/
MRV, atrial (MLA/MRA), percentage of ventricular mass-
es (PLV, PRV), atrial masses (PLA, PRA) and septal mass-
es (PIVS, PAS), heart index — the ratio of MH to body
weight of the animal [7, 8]. Histological microsections
were made from heart parts [9].

The obtained quantitative indicators were processed
statistically. The results were processed at the Depart-
ment of Systematic Statistical Research of the I. Hor-
bachevsky Ternopil National Medical University of the
Ministry of Health of Ukraine using the STATISTIKA soft-
ware package. The difference between the comparative
values was determined by the Student’s criterion [10].

It should be noted that all manipulations and eutha-
nasia of rats were carried out in compliance with the
basic principles of working with experimental animals
following the provisions of the European Convention
for the Protection of Vertebrate Animals Used for Ex-
perimental and Other Scientific Purposes (Strasbourg,
1986), the General Ethical Principles of Animal Experi-
ments adopted by the First National Congress of Bioeth-
ics (Kyiv, 2001), and the Law of Ukraine on the Protection
of Animals from Cruelty (21.02.2006) [11].

Research results and their discussion.

The mass parameters of the heart parts of exper-
imental animals obtained as a result of the study are
shown in the table. A comprehensive analysis of the
obtained quantitative values presented in the table
showed that they changed significantly with age and
under conditions of cobalt chloride intoxication. Thus,
in 24-month-old intact laboratory sexually mature white
male rats, the masses of the left and right ventricles and
atria increased unevenly and disproportionately, which
led to changes in the ventricular, atrial and Fulton indi-
ces.

In the case of intoxication of laboratory white male
rats with cobalt chloride, changes in the mass param-
eters of heart parts were more pronounced compared
to the control groups. Thus, the weight of the heart in
the simulated experimental conditions in the 3rd ob-
servation group (six-month-old rats injected with cobalt
chloride) statistically significantly (p<0.001) increased
by 19.7%, the left ventricle by 21.3%, the right ventricle
by 16.8%, the left atrium by 18.9%, the right atrium by
15.8%, the interventricular septum by 18.9%, and the
atrial septum by 16.6%. In 24-month-old male laboratory
rats, the above changes in the mass parameters of heart
parts under the influence of cobalt chloride were 32.4%,
38.5%, 26.5%, 30.0%, 24.6%, 27.7%, 19.7% (p<0.001).

The given numerical values indicate that under the
modelled experiment’s conditions, the heart parts’ mass
parameters increased unequally. This was confirmed
by changes in the ventricular, atrial, and Fulton indices.
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Thus, a decrease in the ven- Table — Massometric parameters of heart parts of experimental animals (Mm)

tricular index, which in the
3rd group of observations |p,rameter Observation group
statistically significantly Tst 7-nd 31d ath
(p<0.01) decreased by 3.6% ;"o 779,2+11,4 1040,516,1%** 932,5+12,3%** 1377,5+14,1%**
and in %4'm°”th'°|d rats Fuiv, me 358,9+5,1 490,2+7,5%** 435,446, 6+** 678,0+6,0%**
— by 9.6% (p<0.001), indi- Fa0" o 177,442,1 226,4+3,3%** 207,3£3,3%** 286,4+3,9%**
Eztlscihﬁg?? dzhsneg]icgg;ycg; VS, mg 164,7+2,1 220,5+3,3%** 198,142, 4% ** 281,6+3,6***
animals was dominated by |MtA-me | 32705042 43,9040,57*** 38,90+0,45*** 57,1040,51***
an increase in the mass of [MRA.mg | 3530£045 46,30+0,60*** 40,90+0,45*** 57,7040,48***
. AS 10,20+0,06 13,2040,12%** 11,90+0,06 15,8040,12
:geﬂl‘iﬁri\lgeh:tr[glléfﬁén ;sgig VI 0,494+0,004 0,467+0,004*** 0,476£0,003** 0,42240,004***
is also confirmed by an in- ! 2,95£0,02 3,16+0,03** 3,05£0,03* 3,35£0,03***
crease in the Fulton index, | 0,00410+0,00003 | 0,00450£0,00004** | 0,00485+0,00004*** | 0,00568+0,00006***
which increased by 3.4% |PLV.% 46,10+0,33 47,10+0,36* 46,70%0,30 49,30+0,33
(p<0.01) in six-month-old [PRV. % 22,810,24 21,70+0,21* 22,2040,21* 20,80+0,18**
rats exposed to cobalt chlo- | PIVS, % 21,10£0,21 21,20£0,21 21,20£0,21 20,40£0,18*
ride and by 6.0% (p<0.001) |PLA, % 4,20£0,04 4,20+0,04 4,2040,04 4,15£0,03
in the 4th group of observa- | PRA, % 4,53+0,04 4,50+0,05 4,40+0,04* 4,20+0,03**
tions. PAS, % 1,30£0,01 1,30£0,01 1,30£0,01 1,15£0,01%**
The increase in the per- |Al 0,926+0,012 0,948+0,12* 0,951+0,012* 0,989+0,015**

centage of left ventricular
mass and the decrease in
the same morphometric parameter of the right ventricle
under these experimental conditions adequately coin-
cided with the above judgement.

Under the influence of cobalt chloride on the body of
experimental animals, uneven, unbalanced hypertrophy
of the left and right atria was also observed, as indicated
by an increase in their mass parameters. A statistically
significant (p<0.01) increase in the atrial index indicated
a dominant increase in the mass of the left atrium com-
pared with the right atrium [7, 8]. It is worth noting that
some researchers point out that a violation of the phys-
iological relationship between the masses of the heart
parts may be complicated by its dysfunction and even
decompensation of the hypertrophied heart [7].

Histologically, vascular disorders characterised by
dilatation and full blood flow of predominantly venous
vessels, perivascular and stromal oedema, plasmorrhag-
es in the vessel wall and perivascular tissues, dystro-
phic, apoptotic, necrobiotic changes in cardiomyocytes,
endothelial cells, stromal structures, foci of infiltration

DOI 10.29254/2077-4214-2024-2-173-367-373
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Notes: *-p<0,05; **-p<0,01; ***-p<0,001 relative to comparison groups.

and sclerosis were observed in parts of the heart. The
detected structural changes were dominant in the left
ventricle and left atrium in 24-month-old animals and
with pronounced changes in ventricular, atrial, and Ful-
ton indices.

Conclusions.

The studies conducted and the results obtained indi-
cate that intoxication of laboratory white male rats with
cobalt chloride leads to an uneven, disproportionate in-
crease in the masses of heart parts. This is confirmed by
the rise in the massometric parameters of the ventricles
and atria, Fulton and atrial indices, and a decrease in the
ventricular index. The most pronounced massometric
changes dominated in the left ventricle and left atrium
of 24-month-old experimental animals.

Prospects for further research.

A comprehensive study of the peculiarities of age-re-
lated changes in the massometric characteristics of
heart parts under conditions of cobalt chloride intoxi-
cation will improve the timely diagnosis, correction and
prevention of various heart muscle lesions.

THamiok M. C., Yonau C. 0., Tamapu4yk /1. B.,, Cmeuyb H. A.
BIKOBI 3SMIHU MACOMETPUYHUX NMAPAMETPIB l-I;SCTMH CEPUA y"
EKCNEPUMEHTAJIbHUX TBAPUH NPU KOBA/TbTOBIU IHTOKCUKALLII

TepHONINbCbKMIA HAaLiOHaNbHUIA MeaAUYHUNA YHiBepcuTeT imeHi |. fl. Top6aueBcbkoro MO3 YKpaiHu
(m. TepHoninb, YkpaiHa)

hnatjuk@tdmu.edu.ua

Cepyeso-cyOuHHA Namosozis Cb0200HI € 8aXUBO MeOUYHOK ma coyiansHor npobaemoro. He duseaaqucs Ha
ycnixu e 0iaeHocmuuyi, Kopekyii ma npoginakmuuyi ypaxceHs cepusa, CmpyKkmypy ma @yHKYito SK020 rnpoodosxyoms

sus4YamuU Mopgosio02u ma KaiHiyucmu.

BusueHi macomempuyHi napamempu 4yacmuH cepys 120 nabopamopHux cmameeso3pinux 6inux wypie-
camuyis, Aki 6ynu posdineHi Ha 4Yomupu epynu. lMepwa epyna Hapaxosysana 30 IHMAKMHUX WeCMUMICAYHUX
eKcriepumMeHmarsnbHUxX meapuH, opyaa — 30 aHanozivHux nabopamopHuUx wypis-camyie gikom 24 micayi, mpems — 30
wecmumicAYHUX eKcriepumMeHmasnbHUX MeapuH, AKUM 8800uUsuU Xa10pud Kobasnemy, yemeepma — 30 24-x MicAYHUX
wypie 3 iIHMOKCUKauyiero xnopudom kKobanemy. BkazaHull ximiyHUl cepeOHUK UW,00eHHO 8HYMPIilHbOWYHKO8O
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8800unU wypam 8 003i 4 me/ke npomsazom 30 OHig. EBMAHA3iH0 MBAPUH BUKOHYBA/U KPOBOMYCKAHHAM 8 YyMOB8AX
mioneHman08020 HAPKO3y. BusHavyanu macomempuyHi napamempu n1i8020, npasgozo wsayHouKie i nepedceposb,
MIXCWAYHOYKOB8OI ma MixcriepedcepOHOi nepe2opoOoK, CriegiOHOWEHHA Mix< macamu kamep cepus. KinokicHi
MOKA3HUKU 06pobasaau cmamucmu4Ho.

BcmaHo81eHO, W0 [HMOKCUKAYiA eKcrnepumMeHmasnsHUX meapuH Xaopudom kKobasnemy npuzsoduna 00
HepieHOMIpHOI, AuCnPONoOpPyioHaALHOI 2inepmpoghii YacmuH cepuys, Wo Ccyrnposoox yeasocs 30inbWeHHAM ix
MacoMempu4HUx napamempie. BgedeHHA eKcrnepumeHmasnbHUM meapuHaM XaA0pudy KaoMmito npu3soouso
00 OOMIHYB8AHHA 3POCMAHHA MACU /1i8020 WAYHOYKA Ma sigo2o nepedcepdsn y 24-x MICAYHUX wypis, Wo
niomeepoxy8anoca 3HUMEHHAM IHOeKCy WsyHoYKie Ha 9,6%, 3pocmaHHAM iHOeKkcy ®ynamoHa Ha 6,0%, iHOeKcy
nepedcepdb — Ha 4,3%.

lposedeHi 0ocnioreHH ma ompuMaHi pe3ysemamu c8id4ame, WO iIHMOKCUKauis nabopamopHux binux wypie-
camuyis xnopudom Kobasnbmy npu3eooums 00 HepPi8BHOMIPHO20, BucnpPonopyiliHo2o 36inbWeHHA MAc YaCMUH cepuys,
wo niomeepoxcytoms 3pOCMAHHA MACOMEeMpPUYHUX napamempie WaAyHOYKie ma nepedceposb, iHOeKcie dyamoHa
ma nepedcepdb, 3MeHWeHHSA [HOeKca WayHoYKie. HalisupaxceHiwi macomempuyHi 3mMiHU OOMIHy8anAU y nigomy

WAyHOYKy ma nieomy nepedcepdi 24-x MicAYHUX eKCriepuMeHmManbHUX MEapuH.
Knro4voei cnosa: yacmuHu cepys, 8iKosi 3MiHU, Macomempuy4Hi napamempu, xa0pud kobasnemy

3B’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

Pobota € d¢parmeHTOM HayKoBO-AOCAIAHOI po-
60T TepHOMiNbCbKOrO HALiOHANbHOMO MeAUYHOro
yHiBepcuTeTy iMm. |. A. TopbayeBcbkoro MO3 YKpaiHu
«CTPYKTYpHO-QYHKLIOHaNbHI  3aKOHOMipHOCTI nepebi-
ry afantauimHO-KOMMNEHCAaTOPHUX NPOLECIB B OpraHax
Ta CMCTEMAX NpPU ONepaTUBHUX BTPYYAHHAX Ha OpraHax
YepeBHOI Ta rPyAHOI NOPOXKHUH B YMOBAX Aii TOKCUYHUX
€HJZIOTeHHWUX Ta eK3oreHHux daktopis» (N2 aep>kaBHOI
peectpauii 0122U000031).

Bcryn.

B ocTaHHi fecATUAITTA BigMIYa€ETbCA 3POCTAHHA TeX-
HOTEHHOrO HaBaHTAXKEHHA Ha AO0BKiNNA, B pe3ynbrarti
4YOro B OCTaHHbOMY 36iNbLIYETLCA KiNbKICTb XiMiUHUX
peyoBUH Ta iXHiX meTabonitiB, AKi HeraTMBHO BMN/UBa-
I0Tb Ha PYHKLIIOHYBAHHA OpraHiB Ta CUCTEM OpraHismy.
Kob6anbT Ta 10ro CNonyKu WNMPOKO BUKOPUCTOBYHOTHCA B
NPOMMC/IOBOCTI i MOXKYTb NONAAaTV B HABKOIULLIHE cepe-
nosuLe. Bigomo TaKoxK, WO BKa3aHi XiMivHi cepegHUKMU
CNPaBAAOTb 3ara/sibHO TOKCUYHY Ait0 HA CUCTEMY KPOBI,
cepLeBo-CyANHHY, AnXanbHy Ta HepBOBY cnuctemu [1].

CepueBO-CyaMHHI  3aXBOPHOBAHHA HA CbOrogHi €
HaMbiNbLW NOLIMPEHi, MaloTb TEHAEHLLII0 [0 3POCTaHHA,
HepigKo NpU3BOAATL A0 iHBANIAHOCTI Ta CMEPTHOCTI Ha-
CeNeHHA Yy MONOAOMY NpaLe3aaTHOMY Bili Ta € BaXIuU-
BOI MeAMYHOI0 Ta coljianbHolo npobnemoto (2, 3, 4]. Y
MeanKo-6ionoriyHil nitepatypi icHyOTb pi3Hi HeogHoO-
3HaYHi Ta cynepeynmBi TBEPAKEHHA LLOAO BiKOBOTO pe-
MOZE/IIOBaHHA Kamep cepLa Npu KobanbToBil iHTOKCK-
KaLil. [leaki 4oCniagHMKM CTBEPAKYIOTb, WO BaXKJAUBUMM
KPUTEPIAMM aeKBATHMNX OLLIHOK 3MiH YaCTWUH CepLeBOro
M’fi3a Ha OpraHHOMY piBHi € BU3Ha4YeHHA ix macu. Bigo-
MO, LWo Yy BinblwocTi BUNaaKiB 36inbleHHA MacoMeTpuy-
HUX NapaMeTPiB Kamep cepLA € 03HAKaAMM iX YLIKOAMKEH-
HA [5].

HeobxigHO BKasaTW, WO HaBiTb Cy4YyacHi mMeToau
LiarTHOCTMKM  TaKi AK yNbTPa3BYKOBe OOC/IAMKEHHSA,
Komn’toTepHa Tomorpadisa, MarHiTHo-pe3oHaHcHa To-
morpadis, peHTreHorpadia He A4atoTb B NOBHIN Mipi BCix
OAHUX, LWOAO a[EeKBAaTHOrO MOBHOLIHHOMO BM3HAYeH-
HA MAaCOMETPUYHUX XapaKTePUCTMK YAaCcTUH cepuAa Ta ix
3MiH 3 BiKOM i B ymoBax natosorii [6]. beanocepeaHe
BcebiuHe, afeKBaTHe CMOCTePeKEeHHs 33 MAacOMeTpuy-
HOlO BiKOBOIO Ta MATONOTiYHOK MNepebynoBotd Kamep
cepuA y I0ANHN NPY 40MNOMO3i Cy4acHUX QyHKLioHanb-
HUX METOAIB HEMOX/NBE, TOMY Li npoLecn AouinbHO
BMBYATM 33 [OMNOMOrOK iHAYKOBAaHUX eKCNnepuMeH-

TaZlbHUX MoZeneM, Wo A03BOoNSAE HalbiNbll NOBHOLIHHO
aHanisyBatn mopdonorivyHi 3miHM y BKazaHOMYy OpraHi.
Mig yac NnpoBeAeHHA eKCNepUMeEHTaNbHUX AOCNIAMKEHD
36iNbLLIYETHCA POSIb MOLENOBAHHA NATONOMNYHOMO CTaHYy,
BUABNIEHHA TEPMIHIB, MPUYNH Ta MEXAHI3MIB YTBOPEHHA
NopyLLEeHb Yy Kamepax cepLa, iX CTPYKTYPHUX eleMeHTIB
Ta KOMMNOHeHTiIB [6, 7].

MeTa gocnigxeHHs.

BM3HaunT BIiKOBI 3aKOHOMIPHOCTI 3MiH Macome-
TPUYHUX MapameTpiB YacTUH cepua y sabopaTopHUX
CTaTeBO3PINMX BiNNX LWypiB-CaML,iB NPU KOBANLTOBIN iH-
TOKCUHKaU,i.

06’eKT i meTOAU AOCNiAXKEHHSA.

MpoBeneHO BMBYEHHA MAaCOMETPUYHMX NapameTpiB
YyacTuH cepuda 120 nabopaTopHuMX cTaTeBO3piNnUX 6inmx
WwypiB-camuis, AKi 6ynn posgineHi Ha 4YOTUPKU Tpynu.
Mepwa rpyna HapaxosyBania 30 iHTaKTHMX LLECTUMICAY-
HUX eKCnepumeHTanbHUX TBapwH, gpyra — 30 aHanoriy-
HUX NabopaToOpPHMX WypiB-caMLLiB BikoM 24 micaui, TpeTa
— 30 WeCcTMmicAYHMX eKCNepPUMEHTANbHUX TBAPUH, AKUM
BBOAWAN Xxnopua, KobanbTy, yetBepta — 30 24-x micau-
HUX LWWYypiB 3 iHTOKCMKaLiElo xnopuaom Kobanbty. Bka-
3aHMN XIMIYHUI cepefHUK WOAEHHO BHYTPIWHbOLIAYH-
KOBO BBOAMAM Lypam B A03i 4 mr/Kr npotarom 30 AHis
[1]. EBTaHasil0 TBAapUH BMKOHYBa/IM KPOBOMYCKAaHHAM B
YMOBAX TiOMEHTA/IOBOro HapKo3y. [py BUBYEHHI OpraHis
eKCnepMMeHTaIbHUX TBAapUH yparkeHb CepLeBO-CYyAuH-
HOI, AMXaNbHOI, eHOOKPUHHOI, CEYOBUAINbHOI, CTaTEBOI,
HEepPBOBOI CUCTEM He BMABMEHO. 3AilicHIOBanaca Topa-
KOTOMIA, BUAINANM 3 TPYAHOT NOPOXKHUHM CcepLe, AKe 3a
cneujianbHOK METOAMKOK po3pi3anoca Ha 6 yacTuH [7,
8]. Mpun ubomy BUAINAAM NiBUI Ta NPaABUN LINYHOUKM,
niBe Ta nNpase nepeacepan, MiXKLIIYHOUYKOBY Ta MiXne-
peacepaHy neperopoaku. NpoBoauamM oKpeme 3Baxy-
BaHHA BKa3aHMX YaCTUH CepLLEBOro M'A3a, BU3HAYAOUM
macy cepus (MC), macy nisoro (/1) i npasoro (ML)
WAyHoukis, nisoro (/1M) i npasoro (MMN) nepeacepasb,
MiXKLWYHOUYKOBOI Nneperopoakm (MMN), mixknepeacepa-
Hoi neperopoaku (MMNMN), iHaeKcu wayHoukis — MMLL/
MW, dyntoHa — (MAW+MMN)/MML, nepeacepnb
(MAN/MNN), siacotkmn mac wayHoukis (B/1LL, BML),ne-
peacepab (B/1M, BMNM) Ta neperopoaok (BMTM, BMMTIMNM),
iHOEeKc cepua — BigHoweHHA MC go macwu Tina TBapuHU
[7, 8]. 3 yacTuH cepuA BUTOTOBASAMCA TiICTONONYHI MiK-
ponpenapaTu [9].

OTpuMaHi KinbKicHi noKasHWKM 06pobnanu cra-
TMCTUYHO. OBpobKa pes3ynbTaTiB BMKOHAHa Yy BiaAini
CUCTEMHUX CTaTUCTUYHUX A0CNiAXKeHb TepHONiINbCbKOTO
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HaUioOHaNbHOTO MegUYHOro
yHiBepcutety im. |. A. Top-

Tabnuua — MacomeTpuyHi NapameTpu YacTUH cepua
eKcnepuMmeHTasnbHUX TBapuH (Mim)

6auvescbkoro MO3  VYkpai-
HU B NporpamHomy naKgTi Napametp lpyna cnocTepexeHHs
STATISTIKA. PisHnuto mix a >3 3a s
NopiBHIOBa/IbHUMM BENNY M-
HaMM BM3HauYa/n 3a KpUTe- MC, mr 779,2+11,4 1040,5+16,1*%** 932,5+12,3*** 1377,5+14,1%**
piem CTblogeHTa [10]. MAW, mr 358,9+5,1 490,2+7,5%** 435,4+6,6%** 678,916,0%**
He06Xi,CI,H0 BKa3aTH, WO MIMOLW, mr 177,4+2,1 226,4+3,3*** 207,3+3,3%** 286,4+3,9%**
yci MaHiI'IynﬂLI,i'I' Ta eBTa- MMM, mr 164,7+2,1 220,5+3,3*** 198,142, 4*** 281,6+3,6%**
Hazito IJ.l,ypiB nposoauAn 3 MAN, mr 32,70+0,42 43,90+0,57*** 38,90+0,45%** 57,10+0,51***
[OTPUMaHHAM  ocHoBHMx |MMM mr | 3530£0,45 46,30£0,60*** 40,90£0,45*** 57,700,48***
NPUHLUMNIB PoBOTM 3 ekc- | MMM 10,20%0,06 13,2040,12*** 11,9040,06 15,80+0,12
nepumeHTalbHUMU TBa- |IW 0,494+0,004 0,467+0,004*** 0,476+0,003** 0,422+0,004***
puHamu y BignosigHocTi 3 |19 2,95+0,02 3,16+0,03** 3,05+0,03* 3,35+0,03***
NONOXKEeHHAM «EBponeﬁ- IC 0,00410+0,00003 | 0,00450+0,00004** | 0,00485+0,00004*** | 0,00568+0,00006***
CbKOi KOHBEeHL,ii Npo 3axucT | B/IW, % 46,10+0,33 47,10+0,36* 46,70+0,30 49,30+0,33
xpebeTHux TBapwuH, AKi BK- | BN, % 22,8+0,24 21,70+0,21* 22,20+0,21* 20,80+0,18**
KOPUCTOBYIOTbCA 4219 €eKC- | BMI, % 21,10%0,21 21,20+0,21 21,20+0,21 20,40+0,18*
NnepuMeHTaIbHUX Ta iHLIMX BN, % 4,20+0,04 4,20+0,04 4,20+0,04 4,15+0,03
HayKOBUX Llineﬁ)) (CTpa- BMN, % 4,53+0,04 4,50+0,05 4,40+0,04* 4,20+0,03**
cbypr, 1986 p.), «3aranb- SMMITL | 1,3040,01 1,3040,01 1,3040,01 1,1540,01%**
::():(ne;;lll\lAquHv'lr)i(B :zm:I:::;IB_ IMp 0,926%0,012 0,948+0,12* 0,951+0,012* 0,989+0,015**

Hax», YXBaJeHWX MNepLnm
HAUiOHaZIbHUM KOHFpecom
3 bioetnkn (Kuis, 2001 p.), a Takoxk 3aKoHy YKpaiHu
, [P0 3aXMCT TBAPUH Bif KOPCTOKOTO NoBOAKeHHA" (Big,
21.02.2006) [11].

Pe3ynbTati gocnigxeHb Ta ix 06roBopeHHA.

OTpuMmaHi B pe3ynbTaTi NpOBeAEeHOro A0CAIAMKEHHSA
MaCOMETPUYHI MapameTpu YacTUH cepua eKcnepumeH-
TaNbHUX TBAPWH NOKa3aHi B Tabauui. YcecTopoHHIM aHa-
Jli30M OTPUMAHMX Ki/IbKICHUX BEANYMH NPEeACTaBAEHUX Y
BKa3aHill Tabauui BCTaHOB/MEHO, WO 3 BiKOM Ta B yMO-
Bax IHTOKCMKaUi WypiB Xx10pnaom KobasnbTy BOHW BU-
paXeHo 3MiHoBanucA. TakK, y 24-X MICAYHUX iHTAKTHUX
nabopaTopHUX CTaTeBO3PIANX Binux LWypiB-camuiB He-
piBHOMIPHO Ta AMCNPONOPLiIMHO 3POCTaIM MacK NiBOro
i NpaBoro WAyHOYKIB Ta nepeacepapb, O NpU3BOAUIO
[0 3MiH iHOEKCIB LWIYHOYKIB, nepeacepab Ta iHOEKCY
dynToHa.

Mpwn iHTOKCKMKaLii opraHiamy nabopaTopHux 6inmx
LypiB-CamLiB X10pMAOM KOBanbTy 3MiHM MacoMeTpuy-
HUX NapameTpiB YacTUH cepua 6yaun BinbLl BUparKeHUMM
NOPIBHAHO 3 KOHTPONIbHUMM Tpynamu. Tak, maca cepus
Y 3MOAE/NbOBAHUX YMOBAX E€KCNEPUMEHTY B 3-U rpyni
crnocTepexeHHs (WecTUMicaAYHi Wypi, AKMM BBOAWUM
xfopua KobanbTy) cTaTUcTUYHO BiporigHo (p<0,001)
36inblumnaca Ha 19,7%, nisoro wnyHouka — Ha 21,3%,
npasoro — Ha 16,8%, nisoro nepeacepaa — Ha 18,9%,
npasoro — Ha 15,8%, MiXLW/YHOYKOBOI NeperopogKkmn —
Ha 18,9%, mixknepeacepaHoi — Ha 16,6%. Y 24-x micay-
HMX NabopaTopHMX LLypiB-CaMLLiB BCTaHOB/EHI Ta HaBe-
OEHi BULLE 3MIHM MACOMETPUYHUX MOKA3HUKIB YAaCTUH
cepuA nig BNAMBOM xiopuay KobanbTy BignosigHo go-
pisHtoBanun 32,4%, 38,5%, 26,5%, 30,0%, 24,6%, 27,7%,
19,7% (p<0,001).

HasegeHi undposi BeanumMHM cBigyaTb, WO B yMO-
BaX 3MOAENbOBAHOrO EKCNEepUMEHTY MaCOMETPUYHI
napameTpu YacTuH cepuAa 36inbluyBannCA HEOLHAKOBO.
HasepeHe nigTBepa)KyBanoca 3MiHaMM iHAEKca LWay-
HOYKiB, nepeacepab, PynToHa. TaK, 3HUKEHHA iHAEKCA
LUNYHOYKIB, AKMI Y 3-14 Fpyni cnocTepeKeHb CTaTUCTUYHO
foctosipHo (p<0,01) 3meHwWwmnBCA Ha 3,6%, y 24-x micay-

Mpumitkn: *-p<0,05; **-p<0,01; ***-p<0,001 Bi4HOCHO rpyn NOPIBHAHHSA.

HUX WypiB — Ha 9,6% (p<0,001), cBigumno, wo npu Aaii
Ha opraHiam TBapuH xJopuay KobanbTy nepesakasno
3POCTaHHA Macu NiBOro LWIYHOYKA MOPIBHAHO 3 npa-
Bum [8]. NigTBEpPAKEHHAM HaBEeAEHOro BULLE € TAKOXK
36inblweHHA iHaekca PynToHa, AKMI Npu Aii Ha opra-
Hi3M LLUEeCTMMICAYHMX LLYpiB X/J0puay KobanbTy 3pic Ha
3,4% (p<0,01), a y 4-i1 rpyni cnocTepekeHb — Ha 6,0%
(p<0,001).

36inblueHHA Y JaHUX eKCMepUMEeHTabHUX YMOBaXx
BiZLCOTKY Macu NiBOrO LWYHOYKA i 3SMEHLLEeHHA aHanoriy-
HOro Mop$OMETPUYHOrO NapameTpa NPaBOro LWAyHOUKa
a[eKBaTHO CMiBMaAaB i3 HaBeAEHMUM BULLLE CYAKEHHAM.

Mpwn Aii Ha opraHi3am eKkcnepumMeHTa/IbHUX TBapuH
Xnopuay KobanbTy Bigmiyanaca TakoXK HepiBHOMIipHa,
He3banaHcoBaHa rinepTpodisa NiBOro Ta NpaBoro nepes-
cepap, Ha WO BKa3yBaJiO 3pOCTaHHA iX MacOMETPUYHUX
napameTpis. CTaTUCTUYHO BiporiaHe (p<0,01) 36inbLweH-
HA NPW LbOMY iHAEKCa Nepeacepab CBig4YMIO0 NPO AOMi-
HylOUe 3pOCTaHHA MacK NiBOro nepeacepas NOPIBHAHO
3 npasum [7, 8]. BapTo BKasaTtu, WO AeAKi AOCAIAHUKM
BKa3yloTb, WO NoOpyLweHHA ¢i3ionoriyHnx BigHOLWeEHb
MiXK Macamm YacTUH cepua MOXKe YCKAALHUTUCA Moro
AVCOYHKLIE | HaBiTb AeKomneHcaujieto rinepTpodoBsa-
Horo cepugs [7].

FicToNOriyHO B YaCTMHAX cepuAa BiAMIYAANCA CYANHHI
po3naau, AKi XxapaKTepm3yBannca po3LMPEHHAM Ta NOB-
HOKPOB'AM NepeBarkHO BEHO3HWUX CYAWNH, NepuBasaibHi
Ta CTpoManbHi HabpsAKKM, Naasmoparii B CTiHLi CyAnH Ta
NepuBaCKYIAPHUX TKaHWHAX, AUCTPOdIYHI, anonTUYHI,
HEeKpPOobIOTUYHI 3MIHK KapaiomiouuTiB, eHaoTenioymTiB,
CTPOMAJIbHUX CTPYKTYP. Ocepeakm iHdinbTpay,ii Ta ckne-
pO3yBaHHA. BUABNEHI CTPYKTYPHI 3MiHM AOMiIHYBanu y
NiBOMY LWTYHOYKY Ta NiBOMY nepeacepai y 24-mica4Hunx
TBAPWH Ta NPU BUPAXKEHUX 3MiHAX iHOEKCIB LWAYHOYKIB,
nepeacepap, PyntoHa.

BucHosKu.

MpoBeaeHi AOCNIAMKEHHA Ta OTPMMaHi pe3ysbTaTu
CBigYaTb, WO iHTOKCMKauia nabopaTopHux 6inmx wy-
piB-CaMLiB X/10pMAOM KO6anbTy Npu3BOAUTb A0 Hepis-
HOMipHOrO, ANCNPONOPLIAHOrO 36iNbEHHA MAC YacTUH
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cepuA, WO NiATBEPAMKYHOTb 3POCTaHHA MAaCOMETPUYHUX MepcneKkTMBM NOJANBLUUX AOCNIAKEHD.

napameTpiB LUNYHOYKIB Ta nepeacepab, iHAeKciB dyn- BcebiyHe BMBYEHHS 0COBAMBOCTEN BIKOBUX 3MiH Ma-
TOHA Ta MepeacepAb, 3MEHLWEHHS IHAEKCA WIYHOUKIB.  cOMETPUYHMX XapaKTePUCTUK YaCTUH CepLiA B yMOBaX iH-
HaliBupakeHilwi MacomeTpuyHi 3MiHM AOMIHYBAaNM Y  1okcuKaLii XIOPUAOM KOBAnbTy CNPUATUME MOKPALLEH-
NiBOMY LIYHOUKY Ta NiBOMY nepeAcepai 24-X MICAYHUX o cBoeyacHOi 4iarHOCTHKM, KOPEKLii Ta NpodinakTMKm

eKcnepumeHTaIbHUX TBapyH. DISHUX ypaskeHb CEpLEBOTO M'A3a.
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BIKOBI 3MIHU MACOMETPUYHUX NAPAMETPIB YACTUH CEPLA Y EKCMEPUMEHTA/IbHUXTBAPUH MPU KO-
BANBLTOBIN IHTOKCUKALLIT

MaTiok M. C., Yonau C. 1O., Tatapuyk J1. B., Creup H. .

Pestome. XBopobM cepus i cyanH € Halibinbll PO3NOBCIOAKEHUMM, MAKOTb TEHAEHLO A0 3POCTaHHA i npea-
CTaB/AOTb BaXK/MBY MeAMYHY Ta CoLianbHy npobaemy. BapTo BKAs3aTW, WO A0 CbOrOAHIWHbLOrO AHA Mmopdonorun
i KNHILMCTM NPOAOBKYIOTL BUBYATM CTPYKTYPY Ta QYHKLIIO cepLeBoro m’asa. YacTvHa AOCNiIAHWUKIB CTBEPAKYIOTb,
L0 BAXKIMBUMW KPUTEPIAMK aAEKBATHUX OLIHOK 3MiH YaCTUH CepLLEeBOro m’s3a Ha OPraHHOMY PiBHi € BU3HAYEeHHSA
ix macu. MMpu ubomy B NepeBaxKHin BinbLWOCTI BUNAAKIiB 3pOCTAaHHS MaCOMETPUYHMX NapameTpiB Kamep cepusd €
03HaKaMM iX YLIKOAXKEHHA.

Mema 0ocnidoieHHA — BUSHAaUYUTU BIKOBi 3aKOHOMIPHOCTI 3MiH MacOMETPUYHUX MapaMeTPiB YaCTUH cepusa y na-
60opaTopHUX CTaTEBO3PINNX BiNUX WypiB-CaMLLiB NpM KOOANLTOBIN IHTOKCMKaLi.

06’ekm i MemoOu 0ocnidxceHHA. JocNiarKeHi MacoMeTpUYHi NapameTpu YacTuH cepus 4-x rpyn 120 6inunx wy-
piB-camuis. MNepwa rpyna HapaxosyBasia 30 iHTAKTHUX LIECTUMICAYHUX EeKCNepPUMEHTaNbHUX TBapuH, apyra — 30
aHanoriyHnx nabopaTopHUX LLypiB-camuiB Bikom 24 micaui, TpeTs — 30 WeCTUMICAYHUX eKCnepMMeHTaIbHUX TBa-
PUWH, AKMM BBOAUAN Xnopug, KobanbTy, yetsepTa — 30 24-X MiCAYHUX LLYPIB 3 IHTOKCUKALLIEID XI0pUAOM KOBanbTy,
AKUIA LLOAEHHO BHYTPIWHbOLLYHKOBO BBOAMAM Wypam B A03i 4 mr/kr npotarom 30 aHis. EBTaHasiio TBapMH BUKO-
HyBa/IM KPOBOMYCKaHHAM B YMOBax HapKo3y. B cepui BuAinanun Ta 38axkyBanu NiBuiA Ta NpaBuit LUIYHOYKMK, NiBe Ta
npaBse nepeacepan, MiXKLIIYHOYKOBY Ta MirKnepeacepaHy NepPeropoaKu, BU3Hava M iHAEeKCK WAYHOUKIB, nepeace-
pab, dynToHa Ta BiACOTKM Mac YacTuH cepusd. KinbKiCHi NOKasHUKM 06p061aan CTaTUCTUYHO.

Pe3ynemamu 0ocnidiceHHA ma ix 062080peHHA. BCTaHOBNEHO, WO BBeAeHHA nabopaTopHUm 6invm wypam-cam-
UAM XA0puay KobanbTy NpusBoAUTL A0 BMPAXKEHOrO HEPiBHOMIPHOTO He36anaHCOBAHOIO 3POCTaHHA Mac fiBOro,
NpaBoro LUAYHOYKIB, Nepeacepb, MixKLITYHOUKOBOI Ta MiXknepeacepaHoi neperopoaoK. HaliBuparkeHiwe 36inbuy-
Ba/IMCA MAcU NiBOrO LWIYHOYKaA Ta NiBOro nepeacepas, Wo NiaTBepaKyBanocs iHAeKcamm LWAYHOUKIB, nepeacepab,
dynToHa. IHAEKC WAYHOUKIB Y WWECTUMICAYHUX LLYPiB 3MeHLWMBCA Ha 3,6% (p<0,01), iHaekc PynToHa 3pic Ha 3,4%
(p<0,01), iHaekc nepeacepab — Ha 2,7% (p<0,05), y 24-x MiCAYHUX eKCNEPUMEHTAIbHUX TBAPWUH — HaBeAeHi Mopdo-
MEeTPUYHi MapameTpu BiANOBIAHO 3MiHMAKCA — Ha 9,6%, 6,0% Ta 4,3% (p<0,001).

Kno4oBi cnoBa: YacTMHM cepus, BiKOBi 3MiHW, MaCOMETPUYHI MapaMeTpu, X10pua KobanbTy.

AGE CHANGES IN MASOMETRICAL PARAMETERS OF HEART PARTS IN EXPERIMENTAL ANIMALS WITH COBALT
INTOXICATION

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

Abstract. Diseases of the heart and blood vessels are the most widespread, tend to increase and represent an
important medical and social problem. It should be noted that to this day morphologists and clinicians continue to
study the structure and function of the heart muscle. Some researchers claim that the determination of their mass
is an important criterion for adequate evaluation of changes in parts of the heart muscle at the organ level. At the
same time, in the vast majority of cases, an increase in the massometric parameters of the heart chambers is a sign
of their damage.

The purpose of the research — to study the age-related patterns of changes in massometric parameters of heart
parts in laboratory sexually mature white male rats with cobalt intoxication.
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Methods and Material. The massometric parameters of the parts of the heart of 4 groups of 120 male white
ferrets were studied. The first group consisted of 30 intact six-month-old experimental animals, the second — 30
similar laboratory male rats aged 24 months, the third — 30 six-month-old experimental animals injected with cobalt
chloride, the fourth — 30 24-month-old rats with intoxication with cobalt chloride, which was administered intra-
gastrically daily rats at a dose of 4 mg/kg for 30 days. Animals were euthanized by bloodletting under anesthesia.
In the heart, the left and right ventricles, left and right atria, interventricular and interatrial septa were isolated and
weighed, ventricular, atrial, Fulton indices and percentages of the masses of heart parts were determined. Quanti-
tative indicators were processed statistically.

Results and Discussion. It was established that the administration of cobalt chloride to white male laboratory rats
leads to a pronounced uneven, unbalanced growth of fat in the left and right ventricles, atria, interventricular and
interatrial septa. The masses of the left ventricle and the left atrium increased the most, which was confirmed by the
indices of the ventricles, atria, and Fulton. The ventricular index in six-month-old rats decreased by 3.6% (p<0.01),
the Fulton index increased by 3.4% (p<0.01), the atrial index — by 2.7% (p<0.05), in 24-month-old experimental ani-
mals — the given morphometric parameters changed accordingly — by 9.6%, 6.0% and 4.3% (p<0.001).

Key words: parts of the heart, age changes, massometric parameters, cobalt chloride.
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ASPATIAL ORGANIZATION AND MORPHOMETRIC CHARACTERISTICS

OF THE CAVERN SINUS OF THE DOG (CANIS FAMILIARIS)
Petro Mohyla Black Sea National University (Mykolaiv, Ukraine)
2poltava State Medical University (Poltava, Ukraine)
cherno1965@gmail.com

Functional features of blood and cerebrospinal fluid circulation through the dura venous sinuses depend on anas-
tomotic connections with intracranial and extracranial venous systems. The spatial and structural organisation of
the dog’s sinuses is not well understood, especially the sinuses of the skull base. Three main types of blood outflow
have been identified in mammals, which means that each type has its own mechanism and conditions for the devel-
opment of pathological processes of blood supply to the dog brain. Our results can also be considered as an exper-
imental model of scientific research.

The work aimed to establish the macroscopic morphological features of the dog cavernous sinus.

To achieve this goal, we used corrosion preparations of the venous bed of helpless dogs. The models were
scanned, and their 3-D images were obtained, which made it possible to establish comprehensive morphometric
parameters. We used an approximation method followed by statistical analysis of the data.

The corrosive preparations showed that the cavernous sinus in dogs is represented by right and left longitudinal
canals, which are rostrally anastomosed to the ophthalmic veins. The latter, in turn, are directed to the orbit, where
they flow into the orbital venous plexus. Around the sella turcica, the right and left canals are connected by intercav-
itary anastomoses - rostral and caudal, which may be absent.

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2024 — Bun. 2 (173)/ Bulletin of problems in biology and medicine — 2024 - Issue 2 (173) 373



