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“Glutamate-induced obesity” is a relevant and interesting topic for discussion in the scientific community re-
garding health and nutrition. Monosodium glutamate is a food additive often used in fast, canned, and many con-
venience foods. Due to the increase in appetite caused by glutamate, people gain weight over time. This effect can
be explained by the influence of glutamate on the central nervous system, especially on the tuber cinereum of the
hypothalamus, as the latter is responsible for lipid metabolism. The study aims to analyse structural changes in the
components of the nuclei of the hypothalamic tuber cinereum under prolonged exposure to sodium glutamate in the
experiment. The study material is represented by microdissections of the hypothalamic tuber cinereum of two groups
of white male Wistar rats weighing 218-260 g (intact and experimental). Histological sections were stained with he-
matoxylin and eosin, cresyl violet, a combination of cresyl violet and luxol, and silver impregnation, after which the
microscopic structure of the components of the hypothalamic tuber cinereum was studied under the condition of 10
weeks of sodium glutamate administration in comparison with intact animals. The study’s results allowed us to de-
scribe the peculiarities of the cytoarchitectonics of the tuber cinereum and its micromorphological characteristics in
control and experiment. After prolonged administration of sodium glutamate, the microscopic picture is dominated
by neurons in a state of oedema, their single death is observed, and neuronal fragments are phagocytosed by glial
elements (neuronophagy). Morphometric analysis showed a significant increase in the volume of both perikaryon
and nucleus accumbens of the hypothalamic tuber cinereum. Conclusions. Long-term consumption of sodium gluta-

mate causes profound structural changes in the nuclei of the hypothalamus.
Key words: nervous system, tuber cinereum, hypothalamus, monosodium glutamate, white rat.

Connection of the publication with planned re-
search works.

The article is a part of the planned research work
of the Department of Normal Anatomy and Operative
Surgery with Topographic Anatomy of Danylo Halytsky
Lviv National Medical University “Morphological and
functional features of organs in pre — and postnatal pe-
riods of ontogeny, under the influence of opioids, food
additives, reconstructive surgery and obesity” - state
registration number 0120U002129.

Introduction.

The hypothalamus is the highest subcortical centre
of the autonomic nervous system, maintains homeo-
stasis [1], and affects the body’s peripheral systems [2].
By stimulating inflammation in hypothalamic cells [3],
homeostasis is disturbed under the influence of various
external and internal factors. “Monosodium glutamate
is a well-known food additive that stimulates appetite,
improves the taste of food, and is considered relatively
safe. However, many experimental studies have indicat-
ed the negative effects of monosodium glutamate on
the body. For example, after four weeks of exposure to
monosodium glutamate, histological specimens of mes-
enteric lymph nodes show the intensive formation of
germinal centres, increased proliferation and differenti-
ation of lymphoid cells, and an immune induction effect
with increased proliferation of activated lymphocytes
and their further differentiation into plasma cells [4].
The administration of monosodium glutamate to rats in
the neonatal period leads to the destruction of the ven-
tromedial and arcuate nuclei. It disrupts the transmis-
sion of leptin and insulin signals, which causes neuroen-
docrine and metabolic changes [5]. A study conducted

on eight-week-old rats on a high-calorie diet showed
increased blood levels of triglycerides, total cholesterol,
low-density lipoprotein, and weight gain [6]. Therefore,
the term “glutamate-induced obesity” is not unreason-
able, as the food additive not only enhances the taste
but also significantly increases appetite [7, 8]. In turn,
the tuber cinereum is a structure responsible for lipid
metabolism, so it is advisable to analyse this structure’s
morphometric and morphological changes under pro-
longed exposure to monosodium glutamate. The silver
impregnation technique has been used for a long time
to study the morphology of pyramidal neurons and their
processes and examine glial cells and nerve fibres [9].
This method makes it possible to identify only 5-10% of
all neurons while the rest of the cells remain unstained.
To stain a larger number of neurons, as well as to anal-
yse cell activity, which is marked by the amount of chro-
matophilic substance, i.e. ribosomal ribonucleic acid in
the coarse endoplasmic reticulum and polyribosomes,
cresyl violet staining (according to the Nissl method) and
cresyl violet with luxol (according to the Kluwar-Barrer
method) are used [10].

The aim of the study.

To analyse the morphological and morphometric pa-
rameters of the nuclei of the tuber cinereum of the hy-
pothalamus of the white rat under prolonged exposure
to monosodium glutamate in the experiment.

Object and research methods.

The study’s material was preparations of the tuber
cinereum of the hypothalamus of male Wistar rats. Male
rats of reproductive age were administered monosodi-
um glutamate at a dose of 0.07 g/kg/day orally via pi-
pette once a day, followed by free access to food during
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the day. The total number of experimental
animals (58) was divided into three groups:

Table — Morphometric parameters of cells of the nuclei
of the tuer cinereum of the hypothalamus of control animals

Group | — glutamate administration for 6 and under the influence of monosodium glutamate (Mtm)
weeks (16), Group Il — 8 wegks (:,16)' and [parametrs Pyramidal neuron Oval neuron
Group lll — 10 weeks (16). Biological ma-
terial from 10 rats of the intact group was Type CO”tI(/‘,’/ group 10/\‘/’,"33"5 CO”tI(/‘I’/ group, 10/\;”"83’(5

i ) + + + +
collected separately. Animals were with- of neuron (M£m) (M£m) (Mm) (Mm)
drawn from the experiment by an overdose Neuronal volume 271,13+£11,8 589,46125,69‘ 71,1245,34 331,84128,94*
of ether anaesthesia (without being fed for ":‘:I::::a' nucleus | g0 864398 | 231,73+16,6° | 30,2242,44 | 178,33+20,03"

one day). After skull trephination, the pre-
pared brain was fixed in a 10% solution of
neutral formalin. After thorough rinsing, dehydration
was performed with ethanol at a concentration of 80%,
90%, 100%, and placed in a mixture of alcohol-xylene
(1:1) and o-xylene, xylene-paraffin mixture (+37°C) and
homogenised paraffin mixture (Leica Mycrosystems)
with a melting point of +56°C.

Sections were made serially in the sagittal and fron-
tal planes on a sledge microtome (MS-2); the sections’
thickness was 5 um. Sections were stained with hema-
toxylin and eosin, cresyl violet, a combination of cresyl
violet and luxol, and silver impregnation was performed.
Histological sections were photographed using a ZEISS
Primo Star 3 microscope, Axiocam 208 colour digital
camera and Zen ZEISS software.

Measurements of the longitudinal and transverse
dimensions of cell pericarions and their nuclei were per-
formed using a specialised morphometric program Zen
ZEISS. The volume of cells and nuclei was determined by
the formula: V= nab?

6

where V is the volume of the cell or nucleus; a is the
longitudinal diameter (largest axis) of the cell or nucleus
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Figure 1 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (control group). Microphotograph. Hematoxylin and
eosin staining. Maghnification: x 400. Designations: 1 — pyramidal
neuron; 2 — oval neuron.

Figure 3 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (control group). Microphotograph. Cresyl violet and
Luxol staining by the Kluver-Barrer method. Magnification: x 400.
Designations: 1 — pyramidal neuron; 2 — oval neuron.

Notes: ' — statistically significant difference at a significance level of p<0.001.

drawn through the nucleus; b is the transverse diameter
(smallest axis) of the cell or nucleus drawn through the
nucleus.

The stereotactic atlas of the rat brain was used to de-
termine the topography of the studied structures [11].
The results at the beginning and week 10 of the experi-
ment were chosen for this article.

All studies were conducted in compliance with the
basic provisions of the GCP (1996), the Council of Eu-
rope Convention on Human Rights and Biomedicine
(04.04.1997), the World Medical Association Declaration
of Helsinki for the Ethical Principles of Scientific Med-
ical Research Involving Human Subjects (1964-2013),
the Ministry of Health of Ukraine Orders Ne 690 of
23.09.2009, Ne 616 of 03.08. 2012 and the Procedure
for Removing Biological Objects from the Dead, whose
Bodies are Subject to Forensic Medical Examination and
Pathological Examination, for Scientific Purposes, the re-
quirements for humane treatment of experimental ani-
mals regulated by the Law of Ukraine “On Protection of
Animals from Cruelty” (Ne 3447-1V of 21.02.2006) and
the European Convention for the Protection of Verte-
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Figure 2 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (control group). Microphotograph. Cresyl violet
staining by the Nissl method. Magnification: x 400. Designations:
1 - pyramidal neuron; 2 - oval neuron.

Figure 4 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (control group). Microphotography. Silver
impregnation. Magnification: x 400. Designations: 1 — pyramidal
neuron; 2 - oval neuron; 3 — microglia.
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of the ventromedial (VMN), dorsomedial (DMN) and ar-
cuate nuclei (Arc).

The nuclei of the tuber cinereum are formed by
two types of neurons (fig. 1). The first type is pyramidal
neurons, chaotically arranged, most common, and well
stained. They have a large perikaryon with a volume of
271.13£11.8 um3 and a large round nucleus with one
nucleolus, with a volume of 90.86+3.98 um? (table).
Euchromatin and heterochromatin can be clearly distin-

brate Animals Used for Research and Other Scientific
Purposes (Strasbourg, 18.03.1986).

Research results.

In the intact group, the structure of the tuber cine-
reum of the hypothalamus corresponded to the species
norm. The tuber cinereum is a median cone-shaped area
between the mamillary bodies and the optic chiasm. At
the histological level, the tuber cinereum includes cells
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Figure 5 — Morphometric parameters of the pyramidal neuron
of the tuber cinereum of the rat hypothalamus at the beginning
of the experiment and after 10 weeks of monosodium glutamate

administration (pericarion volume, pm?3).

Figure 6 — Morphometric parameters of the pyramidal neuron
of the tuber cinereum of the rat hypothalamus at the beginning
of the experiment and after 10 weeks of monosodium glutamate
administration (nucleus volume, um?3).
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Figure 7 — Morphometric parameters of the oval neuron of the
tuber cinereum of the rat hypothalamus at the beginning of
the experiment and after 10 weeks of monosodium glutamate
administration (pericarion volume, pm?3).
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Figure 9 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (monosodium glutamate administration for 10
weeks). Microphotograph. Hematoxylin and eosin staining.
Magnification: x 400. Designations: 1 — pyramidal neuron;
2 -oval neuron.

Figure 8 — Morphometric parameters of the oval neuron of the rat
hypothalamus tuber cinereum at the beginning of the experiment
and after 10 weeks of monosodium glutamate administration
(nucleus volume, um?3).
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Figure 10 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (monosodium glutamate administration for 10
weeks). Microphotograph. Cresyl violet staining by Nissl’s method.
Magnification: x 400. Designations: 1 — pyramidal neuron;

2 - oval neuron.

360

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




MOP®»ONO0rIf / MORPHOLOGY

Figure 11 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (monosodium glutamate administration for 10
weeks). Microphotography. Cresyl violet and Luxol staining by the
Kluver-Barerra method. Magnification: x 400. Designations:

1 - pyramidal neuron; 2 — oval neuron.

guished in the nucleus. The second type, oval neurons,
which are also well stained, are somewhat less common.
The volume of the perikaryon of neurons of the second
type is 71.12+5.34 um3. The nuclei of these cells are
round, well stained, and have a larger relative volume
than cells of the first type. The volume of nuclei of neu-
rons of the second type is 30.22+2.44 pum?*. When study-
ing neurons by the Nissl method (cresyl violet staining,
fig. 2) and Kluver-Barrera staining (a combination of cre-
syl violet and luxol staining, fig. 3), we note that the oval
neuron is clearly oval with a special dark Nissl substance,
the pyramidal neuron is large but slightly lighter. When
silver impregnation was performed, the neurons were
well stained, with a light nucleus and a stained nucle-
olus. Many processes were observed, and the microglia
were fine-grained and branched (fig. 4).

After ten weeks of monosodium glutamate ad-
ministration, the microscopic picture is dominated by
neurons in a state of edema, we observe their single
death, phagocytosed by glial elements (neuronophagy).
The volume of the perikaryon of the pyramidal neuron
was 589.46+25.69 um? (fig. 5, p<0.001), the nucleus —
231.73+£16.6 um? (fig. 6, p<0.001); the volume of the
perikaryon of the oval neuron was 331.844+28.94 um3
(fig. 7, p<0.001), the nucleus —178.33+20.03 um? (fig.
8, p<0.001). Objectively, the cells are increased in size
(fig. 9), their contours are rounded (fig. 10). The nuclei
of the cells are also swollen, some of them take an ec-
centric position in the cytoplasm. There are cells with
both light and sharply stained irregularly shaped nuclei,
single nuclei in a state of karyolysis and karyorexis (fig.
11). The amount of chromatophilic substance decreases,
microglia is locally densified and accumulated, axons of
both neurons are significantly thinned (fig. 12), which
together indicate degenerative changes.

Discussion of the research results.

Our results confirm that in animals of the intact
group, the structure of the hypothalamic tuber cinereum
corresponds to the species norm [12, 13], and prolonged
administration of monosodium glutamate to rats in the
experiment leads to significant destructive changesinthe
cells of the nuclei of the hypothalamic tuber cinereum.

Figure 12 — Cytoarchitectonics of the tuber cinereum of the
hypothalamus (monosodium glutamate administration for 10
weeks). Microphotography. Silver impregnation. Magnification: x
400. Designations:1 — pyramidal neuron; 2 — oval neuron;

3 — microglia.

When analysing morphological and morphometric
parameters, we note a significant increase in the size of
the perikaryon and neuronal nuclei (p<0.001), irregularly
shaped nuclei appear, the amount of chromatophilic
substance decreases, indicating microglia compaction
[14], and axons become thinner. The same changes were
observed in the study of cerebral cortical neurons under
conditions of exposure to heavy metal salts [15]. Similar
degenerative damage to the hypothalamic nuclei was
observed in another experimental study of glutamate-
induced obesity in rats [16]. Karyorexis and karyolysis
in cells were also observed in the study of structural
changes in lymph nodes under prolonged exposure to
monosodium glutamate [17].

Conclusions.

1. With prolonged administration of monosodium
glutamate, the neurons of the tuber cinereum of the
rat hypothalamus significantly increase in size (both
perikaryon and nucleus), single neuronal death, changes
in the shape of cell nuclei, and thinning of axons are
observed.

2. The combined use of such staining methods as
haematoxylin and eosin, cresyl violet, cresyl violet and
luxol, as well as silver impregnation, makes it possible
to fully describe changes in the components of the
tuber cinereum of the hypothalamus under prolonged
exposure to monosodium glutamate.

3. The morphological and morphometric parameters
of cells of the tuber cinereum of the hypothalamus of the
white rat after ten weeks of exposure to monosodium
glutamate can serve as a basis for understanding the
mechanisms of development of changes in the structural
components of this organ.

Prospects for further research.

The obtained data will allow us to create models of
monosodium glutamate’s effect on the hypothalamus’s
tuber cinereum to find ways to prevent and treat
pathological conditions of this structure.
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rCTONOrIYHI 3SMIHU AAEP TINOTAZTAMYCA NMPU TPUBAJTIOMY
BMNAUBI TMYTAMATY HATPIIO

JIbBiBCbKMIA HaLiOHaNbHUIT MeAUYHUI YHiBepcuTeT imeHi [laHuna ManauybKoro (m. /lbeiB, YKpaiHa)
vashcheniuk.mariia@gmail.com

«[nymamam-iHOyKo8aHe OXUPIHHA» akmyasnbHa i yikasa mema 0718 062080peHHA y HayKosil cribHomi 8
KOHmMeKcmi 300po8’s ma xap4yys8aHHA. [nymamam Hampito — xap4osa 006a8KA, AKA 8UKOPUCMOBYEMbCA YaCMO
y hacm-gpy0i, KoHcepsax ma 6a2ambox NPoOOyKmMax WeuodKo20 npucomysaHHA. Yepes niosuweHHa arnemumy
2nymamamom, 3 Yyacom y nrooeli 36inbwyemoca maca mina. Lleli epekm MOXCHa MOACHUMU 8r/U80M 2aymamamy
Ha UeHMpansHy Hepsosy cucmemy, ocobauso Ha cipuli eopb 2inomanamyca, mMakK AK ocmaxHil sidnosidae 3a
ninioHuli 06miH. Memoto pobomu € aHAnI3 CMPYKMypHUX 3MiH KOMIoHeHmie adep cipozo eopba einomanamyca
npu mpusaaomy 8enauei 2aymamamy Hampio 8 exkcriepumeHmi. Mamepian 0ocnioxeHHA npedcmasneHull
MiKponpenapamamu cipozo 2o0pba einomanamyca 08ox epyn binux wypis camuis niHii Bicmap eazoro 218-260 2
(iHmakmHux ma ekcrnepumeHmasbHux). 3agapbosy8aHHA 2icMoo2iyHUX 3pi3ie NPoBooUaU 2eMAMOKCUAIHOM
ma eo3UuHOM, Kpe3us 8ioniemom, KOMBIHAYIE Kpe3usa sionemy ma fKCOAY, d MAKOX Mposoounu imnpezHayito
cpibnom, nicaa yozo sus4vanu ocobausocmi MikpockomniyHoi 6ydosu KoMnoHeHmIig cipoeo 2opba 2inomanamyca 3a
ymosu 10-mu muxcHe8020 88e0€HHA 2aymamamy Hampito y MOPIBHAHHI 3 IHMAKMHUMU meapuHamu. Pesynsmamu
docnidmceHHA 00380auaU onucamu ocobausocmi yumoapximeKkmoHiku cipo2o 2opba, (i020 MiKpomopgonoziyHy
Xapakmupucmuky y KoHmMposi ma ekcrnepumeHmi. [licna mpueanozo 68e0eHHA 2aymamamy Hampio 8
MIKPOCKOMIYHIl KapmuHi OOMiHyomb HelipoHU 8 cmaHi HabpaKy, crocmepieaemo ix MOOOUHOKY 3azaubers,
ppaemeHmu HelipoHie ghazoyumyomecs enianbHUMU eaemeHmamu (HelipoHogazia). MopgomempuyHuli aHani3
noKazas docmosipHe 36inbweHHs 06’emy AK rnepuxkapioHy, mak i A0pa HelipoHis cipoeo e2opba 2inomanamyca.
BucHosKu. Tpusase CoXUBaHHA 21ymamamy Hampiro 3yMoetoe 21uboki cmpykmypHi 3miHu Adep einromanamyca.

Knro4voei cnosa: Hepsosa cucmema, cipuli 20p6, 2inomanamyc, 2nymamam Hampito, binul wyp.

3B8’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

CTaTrA € 4YaCTUHOK NIAHOBOI HAYKOBO-AOCNIAHOI
po60TK Kadeapn HopManbHOI aHAaTOMIi Ta onepaTUBHOI
Xipyprii 3 TonorpadiyHoto aHaTomieto J/IbBIBCbKOro HaLi-
OHa/NbHOTO MegM4YHOro yHiBepcutety imeHi JaHuna la-
nmubkoro «Mopdo-dyHKLioOHaNbHI 0c0bMBOCTI OpraHis
y npe — Ta NoCTHaTa/IbHOMY Mepiofax OHTOreHesy, npu
BN/IMBI ONiOiAiB, XapyoBUX f06ABOK, PEKOHCTPYKTUBHUX
onepawifx Ta OXKMPiHHI» — HOMep Aep*KaBHOI peecTpaLil
0120U002129.

Bcryn.

Finotanamyc — ue € BULWMI NiAKIPKOBUI LLEHTP Bere-
TaTUBHOI HEPBOBOI CUCTEMM, NIATPUMYE romeocTas [1],
BM/IMBAE Ha NepudepunyHi cuctemm opraHiamy [2]. Came
LWNAXOM CTUMY/NIOBAHHSA 3amnajeHHs B KNITMHAaxX rinoTa-
namyca [3] nopyLwyeTbca romeocTas nig, BNAMBOM PisHUX
30BHILIHIX Ta BHYTPILWHIX YWHHMKIB. «[yTamaT HaTpito»
— LIMpPOKOBIAOMA XapyoBa fA00aBKa, AKa CTUMY/IOE
aneTUT Ta NOKpPALLYE CMaK iXKi Ta BBAXKAETbCA BiAHOCHO
6esneyHoto. MNpoTe iCHYe BeNMKa KiNbKiCTb eKkcrnepu-
MEHTA/IbHUX MpaLb, AKi BKA3yOTb HA HEFATUBHUI BMNAMB
rAyTamaTy HaTpito Ha opraHiam. Hanpuknag, 4depes
YOTUPWU TUXKHI Aii ryTamaTy HaTpito Ha FiCTONOrYHUX
npenapaTax meseHTepianbHUX NiMPoBY3NiB cnocTepi-
ra€eTbCA iHTEHCMBHE POPMYBAHHA 3apPOAKOBUX LLEHTPIB,
nocuieHHa nposnidepadii Ta AndpepeHLitoBaHHA nimoo-
IAHWX KNITUH, CNOCTEPIraeTbCa iIMyHOIHAYKUIMHNA edekT
3 NocuneHHAM nponidpepaLii akTMBOBaHMX NimdouuTiB
i ix noganbwoi andepeHuiauii B nnasmaTUYHi KAITUHK
[4]. BBeaeHHA rayTamaTy HaTpito LWypam y HeoHaTanb-
HOMY nepioi Npu3BOAUTb 0 PYyMHYBaHHA BEHTpPOMe-
AianbHOro Ta gyronogibHoro agep, NOpywye nepegady
NenTMHOBOrO Ta iIHCYNIHOBOrO CUTHaniB, WO 3YMOBJIIOE
HEeNPOEeHAOKPUHHI Ta meTaboniyHi 3miHK [5]. Pesynb-

TaTU JOCNIAMKEHHA, MPOBEAEHOr0 Ha BOCbMUTUMKHEBUX
LLlypax Ha BUCOKOKANOPIlHIN AieTi, NOKa3anu NiaBuULLEeH-
HA B KPOBIi PiBHA Tpuriuepuais, 3araibHOro xonecre-
PUHY, NiNONPOTEIHIB HM3bKOI LWiNbHOCTI Ta 36inblUeHHA
Baru [6]. Tomy He 6e3MiACTaBHUM € iCHYBaHHA TEPMiHY
«rNyTamaT-iHAYKOBaHE OXKMPIHHA», af)Ke Xap4yoBa A0-
6aBKa He NPOCTO NiACUNIOE CMaAK, ane i 3Ha4YHO 36inbluye
anetut [7, 8]. Y cBoto Yepry, cipuii ropb — CTPYKTypa, AKa
BiAnoBizgae 3a NinigHUI 06MiH, TOMY € AOUINbHMM NpO-
aHanisyBatm mopdomMeTpuyHi Ta MOpPQPONOriyHi 3MiHK
[AHOI CTPYKTYPWU Npu TPMBaAAOMY BMJIMBI IlyTamaTy Ha-
Tpito. Ona BUBYEHHA mopdonorii nipamifHMUX HEPOHIB
Ta iX BIAPOCTKIB, a TaKOX ONA AOCNIAKEHHA TNialbHUX
KNiITUH Ta HEpPBOBUX BOJIOKOH MNPOTArOM TPMBAAOro
Yyacy BUKOPUCTOBYIOTb TEXHIKY imnperHauii cpibaiom [9].
JaHnin meTon A€ MOXKAUBICTL iAeHTUOIKYBaTM /nwe
5-10% ycix HelpoHiB, Toai AK pewTa KAITUH 3anuwa-
toTbcA HesadapbosaHumuK. [na 3abapeneHHA 6inbLuoi
KiIbKOCTi HEMPOHiB, a TaKOXK AN aHafi3y aKTMBHOCTI
KNITUH, AKa BiA3HAYa€ETbCA Ki/NbKICTIO XpomaTodinbHOI
peyoBuHW, TO6TO pUBOCOManbHOI PUBOHYKNEIHOBOT
KMUCNOTU B rpybomy eHA0NNa3MaTUYHOMY PETUKYIYMI Ta
nonipnbocomax BUMKOPUCTOBYETbCS 3abapBieHHA Kpe-
31 Bionetom (3a metogom Hicna) Ta Kpesun Bionetom 3
ntokcosiom (3a metogom Kntosapa-bappepa) [10].

Merta gocnigeHHs.

AHaniz mopdonoriyHMx Ta MoppomeTprUyYHUX napa-
meTpiB agep ciporo ropba rinotanamyca 6inoro uypa
npu TpMBasOMy BMAMBI [yTamaTy HaTpilo B eKcrnepwu-
MEHTI.

06’eKT i meTOAM AOCNIAXKEHHA.

Martepianom pocnigKeHHA Ccnyrysanau npenapaTu
ciporo ropba rinotanamyca 6inux LULypiB camuiB ANiHii
Bictap. Lypam-camuam penpoayKTUBHOMO BiKy BBOAW-
M tyTamart HaTpito B go3si 0.07 r/kr/poby nepopasbHo
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yepes nineTky oAuH pas Ha foby 3 noganb-
LWMM BiIbHUM AOCTYMNOM A0 TKi npoTAarom
£o6u. 3aranbHy KinbKicTb MiafocaigHuX

Tabnuua — MoppomeTpuyHi napameTpu KAIiTUH agep ciporo
rop6a rinotanamyca KOHTPO/IbHUX TBAPUH Ta 32 YMOB BNAUBY

rnyramarty Hatpito (Mtm)

TBapuH (58) 6yno posaineHo Ha Tpu rpynu:

.~ | NapameTpu NipamigHuii HepoH OBaNbHUI HEUPOH
| — BBEAEHHA IyTamaTy NPOTArOM 6 TUXKHIB
(16), Il — 8 TmkHiB (16), Il — 10 TvxHIB (16). Tun | Komponena | 10 muxHie |KoHmponeHa| 10 muHis
Okpemo nposoamsca 3abip 6ionoriyHoro HeVipona | 2pyna (Mm) (Mtm) _ |epyna (Mtm)|  (Mim)
maTtepiany 10 wypiB y TBapWH iHTAKTHOI | O6’em HelipoHa 271,13+11,8 [589,46+25,69"| 71,12+5,34 |331,84+28,94"
rpynu. BUBEAGHHA TBapUH 3 AOCAIAY NPO- | O6’em aApa 90,8643,98 | 231,73+16,6" | 30,22+2,44 |178,33+20,03’
BOAWIN WAAXOM Mepeno3yBaHHA edipHoro LHeUpoHa

HapKo3y (nonepeaHbo He roAyBaBLUN OAHY
£o6y). Micns TpenaHauiji Yepena, Bignpena-
POBaHWI rONIOBHMI MO30K dikcyBanmy 10% po3unHi Helt-
TpanbHoro dopmaniny. Micna peTenbHOro NPOMMBAHHA,
JeriapaTtalilo NpPoBOAWAM €TAHONOM KOHLEHTpaLjieo
80%, 90%, 100%, nomiwanm B cymiw cnupT-kemaon (1:1)
Ta 0-Kcuaon, Keunon-napadiHosy cymiw (+37°C) Ta ro-
MoreHi3oBaHy napadiHoBy cymiw (Leica Mycrosystems)
3 TemnepaTtypoto naasneHHa +56°C.

3pi3n BUrOTOB/AAM CEPIMHO Y cariTaNbHiN Ta GPOH-
Ta/NbHIM NAOWMHAX Ha CaHHOMY MikpoTtomi (MC-2),
TOBWMHA 3pi3iB — 5 MKMm. 3pi3n 3abapsatoBann rema-
TOKCMNIHOM Ta €03MHOM, Kpesusa BiosieTom, KombiHa-
Li€t0 Kpe3una BiONETy Ta JIHOKCOAY, @ TaKOX MPOBOAUM
imnperHauito cpibnom. ®otorpadyBaHHA FiCTONOTMYHUX
npenapaTis 34ilicHIOBanM Ha Mikpockoni ZEISS Primo
Star 3, 3 gonomorot Ko/sbopoBOi LMbPOBOI Kamepu
Axiocam 208 Ta nporpamHoro 3abesneyeHHn Zen ZEISS.

BMMiptoBaHHA MO340BXHIX i nonepeyHUx pPo3mipis
nepuKapioHiB KNITUH Ta ix Aaep NPOBOAWM 32 AONOMO-
roto creujianisoBaHoi mopdomMeTpUYHOI nporpamm Zen
ZEISS. O6’em KniTUH Ta agep BU3Ha4Yanu 3a Gopmysoto:

nmab?

V=

PucyHok 1 — LiutoapxiTeKToHiKa ciporo rop6a rinotanamyca (KOoH-
TponbHa rpyna). Mikpodotorpadis. 3abapsneHHA reMaToKCUNIHOM
Ta eo3uHom. 36.: x 400. Mo3HayeHHsA: 1 — nipamigHUit HelpoH;

2 — 0Ba/IbHUWA HEMPOH.

PucyHok 3 — LiuToapxiTeKToHiKa ciporo rop6a rinotanamyca (KOH-
TponbHa rpyna). Mikpodotorpadis. 3abapsneHHs Kpe3un Bionerom
Ta NloKconom 3a metogom Knrosep-bapeppa. 36.: x 400. Mo3HayeH-

HA: 1 — nipamiagHKnii HEUPOH; 2 — OBaNIbHUIT HEMPOH.

MpumiTtKa: * — CTaTUCTUYHO AOCTOBIPHA BiAMIHHICTb MpK piBHI 3HaYywocTi p<0,001.

ne V — ob’em KnituHmn abo Appa; a — NoB3L0BXKHIMN
AiameTp (Halbinbwa Bicb) KNiTMHKM abo sapa nposese-
Ha Yepes agepue; b — nonepeyHnin giameTp (HalMmeHwa
BiCb) KNiTMHM abo Aapa NpoBeseHa Yepes agepLe.

[Onsa BU3HaAYeHHA Tonorpadii 4oCNiaKyBaHUX CTPYK-
TYP BWMKOPMUCTOBYBAa/INM CTEPEOTAKCUYHMUIA aTnac MO3KY
wypa [11]. Ana HanMcaHHsA cTaTTi 06paHOo pe3yabTaTh Ha
noyaTtky i Ha 10 TUXKAEHb EKCNEPUMEHTY.

Yci pocnifKeHHA npoBeAeHO 3 AOTPUMMAHHAM OC-
HOBHMX nonoxeHb GCP (1996), KoHseHLii Pagu €sponu
npo npasa NoauMHM Ta GiomeguuuHy (Big 04.04.1997),
lenbciHCbKOT AeKnapauii BcecBiTHbOI meamyHOI acoui-
auii Npo eTUYHi NPUHUMNN NPOBEAEHHA HAYKOBUX Me-
OVYHUX OO0CAiAXeHb 3a yyacTio AoanHu (1964-2013),
HaKaziB MO3 YKpaiHu Ne 690 Big 23.09.2009, Ne 616 Big,
03.08.2012 i «MopAaaKy Buay4eHHs 6ionoriyHnx ob’eKkTis
BiZL MOMepaux, Tina AKMX NigNAraloTb CY40BO-MeANYHIN
eKCrnepTusi i NaToN0roaHaTOMIYHOMY AOCAIAXKEHHIO, ANA
HAYKOBMX LLiseli», BUMOT F'YMaHHOTO CTaBAEHHA [0 Nif-
[OCNIAHUX TBAPWH, PerNaMeHTOBaHNX 3aKOHOM YKpaiHu
«Mpo 3axMCT TBAPMH Bif, *KOPCTOKOro NoBoAKeHHA» (N2
3447-IV Big, 21.02.2006 p.) Ta EBPONENCHKOI KOHBEHLLi-
€10 MPO 3aXMCT XPeOETHUX TBAPUH, IKi BUKOPUCTOBYIOTb-
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PucyHoK 2 — LiutoapxiteKToHiKa ciporo rop6a rinotanamyca (KoH-
TponbHa rpyna). Mikpodotorpadis. 3abapsneHHs Kpe3un Bionetom
metogom Hicns. 36.: x 400. No3HaueHHA: 1 — nipamigHUii HelpoH;
2 — 0Ba/IbHUA HEWPOH.

PucyHoK 4 — LiutoapxiteKToHiKa ciporo rop6a rinotanamyca (KoH-
TponbHa rpyna). Mikpodotorpadis. ImnperHauis cpibnom. 36.: x
400. MosHaueHHs: 1 — nipamiaHUii HEMPOH; 2 — 0BaNIbHUIA HENPOH;
3 — mikpornisa.
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cA ANA AOCNiAHMX Ta iHWKUX HayKoBux winen (Ctpacbypr,
18.03.1986 p.).

Pe3ynbTatu aocnigyKeHHs.

Y TBApWH iHTAKTHOI rpynu CTPyKTypa ciporo ropba
rinotanamyca Bignosigana BuAoBin Hopmi. Cipuit ropb
— cepeamnHHa KoHyconogibHa AinAHKa, Wo 3HaxoauTbeA
Mi¥X COCKOMOAIBHUMM Tinamu i nepexpecTam 30pOBOro
HepBa. Ha rictonoriyHomy piBHi cipuii ropb BKAOYAE KAi-
TMHWU BeHTpomegianbHoro (VMH), gopcomeaianbHoro
(DMH) i pyronogibHux saep (Arc).

flapa ciporo ropba yTBOpeHi HepoHaMK A4BOX TUMIB
(puc. 1). MepLunii TMN — HEMPOHM NipamigHoi dopmu, xa-
OTMYHO PO3TALLIOBAHI, TPANAATLCA HalvacTiwe, fobpe
3adapboBaHi. MatoTb BENMKUIA MEpPUKapioH, 06’em AKOTO
CTaHOBUTbL 271,13111,8 MKMm® Ta BeNMKeE KpYyrae 3 OAHUM
agepuem agpo, o6’emom 90,86+3,98 mkm?® (Tabn.). B
AAPI MOXKHA YITKO PO3PISHUTM eyXpoMaTWH Ta reTepo-
XPOMaTUH. pyruit TMn — HEMPOHU 0BaNbHOI POPMMU, AKI
TaKoX A06pe 3adapboBaHi, TpPaNAATbLCA AeLLo piawe.
O6’em nepuKapioHy HeMpPOHIB 4PYroro TMMNy CTaHOBUTL
71,1245,34 MKM3. Alapa umX KNiTUH Kpyrni, Aobpe 3adap-
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PucyHoK 5 — MopdomeTpuuHi napameTpu nipamigHoro HeipoHa ci-
poro rop6a rinotanamyca Liypa Ha NOYaTKy EKCNEPUMEHTY Ta yepes
10 TMXKHIB BBeAEHHA ryTamaTy HaTpito (06’em nepukapioHy, MKm3).

PucyHoK 6 — MopdomeTpuyHi napameTtpu nipamigHoro HeipoHa ci-
poro rop6a rinoTanamyca Liypa Ha NoYaTKy eKCNepumeHTy Ta Yepes
10 TUXKHIB BBeAEHHA ryTamarty HaTtpito (06’em agpa, MKm®).
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PucyHoK 7 — Mop¢domeTpuUHi napameTpun 0BasIbHOIO HelipoHa cipo-
ro rop6a rinoTanamyca Liypa Ha NoYaTKy eKCnepumeHTy Ta yepes 10
TUXKHIB BBEAEHHA IyTamaTty HaTpito (06’em nepukapioHy, Mkm3).
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PucyHoK 9 — LiutoapxiteKToHiKa ciporo rop6a rinotanamyca (8Be-
AEHHA ryTamary HaTpito npoTtarom 10 TuKHiB). MikpodoTtorpadis.
3abapBneHHA reMaToKCUIiHOM Ta eo3uHom. 36.: x 400. Mo3HaueH-
HA: 1 — nipamiagHnii HEUPOH; 2 — 0BaNbHUIT HEPOH.

PucyHoK 8 — MopdomeTpuuHi napameTpu oBasibHOroO HelpoHa cipo-
ro rop6a rinotanamyca Lypa Ha NOYaTKy eKCNepMMeHTy Ta Yepes 10
TUXKHIB BBEAEHHA rnyTamaTty HaTpito (06’em agpa, mKm3).
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PucyHok 10 — LiutoapxitekToHika ciporo rop6a rinotanamyca (Be-

AEHHA ryTamary HaTtpito npoTtarom 10 TuxKHiB). MikpodoTtorpadis.

3abapBneHHA Kpesun Bionetom metogom Hicns. 36.: x 400. No3sHa-
YeHHA: 1 — nipamigHUit HelipoH; 2 — OBaNbHUIA HEPOH.
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PucyHok 11 — LiutoapxitekToHika ciporo rop6a rinotanamyca
(BBEAEHHA ryTamaTy HaTpito npoTtarom 10 THKHiB). MikpodoTo-
rpacdina. 3a6apBneHHA Kpe3un BioNETOM Ta /IIOKCO/IOM 332 METOAOM
KnioBep-bapeppa. 36.: x 400. Mo3HauyeHHA: 1 — nipamigHunii HepoH;
2 — 0Ba/IbHUWA HEWPOH.
60BaHi Ta MatoTb BinblMA BigHOCHMIA 06’€M y NOPIBHAH-
Hi i3 KniTMHamKu nepworo Tuny. O6’em saep HeWpOHiB
Apyroro TMny ctaHoBUTb 30,22+2,44 mKM3. Tpu BUBYEH-
Hi HelpoHiB 3a meTogom Hicna (3abapBieHHA Kpesun
Bionetom, puc. 2) Ta Kniosepa-bappepa (3abapsneH-
HA KOoMbiHalielo Kpe3un BioseTy Ta NtOKcony, puc. 3),
BiAMIYaEMO, WO OBaNbHUIA HEWPOH — YiTKOi 0BasbHOI
dopmu 3 ocobnmBoto TemHoto cybcTaHuieto Hicna, nipa-
MiZlHWU HEMPOH — BEIMKUIA, NPOTE AeLLO CBiTAiWmniA. Mpu
npoBeAeHHi imnperHauii cpibsiom HelipoHn pobpe 3a-
6apBneHi, 3i CBITIMM aapom Ta 3abapBieHUM aaepuUem,
CMOCTEPIraEMO BE/IMKY KiJIbKICTb BiAPOCTKIB, MiKpornia

OpibHO-3epHMCTa Ta po3ranyKeHa (puc. 4).

Micna 10-TM TUXKHEBOro BBeAEHHA [yTamaTy Ha-
TPito B MIKPOCKOMIYHiA KapTUHI AOMiHYIOTb HEWPOHW,
O 3HaxoAATbCA B CTaHi HabpsKy, crnocTepiraemo ix
NOOAMHOKY 3arnbenb, wWo ¢GarounUTyoTbC FiaflbHK-
MU enemeHTamn (HepoHodarin). O6’em nepukapioHy
nipamigHoro HenpoHy cTaHoBUTb 589,46+25,69 mkm3
(puc. 5, p<0,001), agpa — 231,73%+16,6 mkm® (puc. 6,
p<0,001); o6’em nepuKapioHy OBaNbHOTO HENWPOHY
cTaHoBUTbL 331,84+28,94 mkm?® (puc. 7, p<0,001), aapa
— 178,33+20,03 mKkm? (puc. 8, p<0,001). O6’eKkTUBHO,
KNITUHW 36inblueHi B po3mipi (puc. 9), KOHTypK ix 3a-
okpyrneHi (puc. 10). Agpa KNiTUH TakoX HabpAKaloTb,
AeAKi NpUAMaloTb eKCLLeHTPUYHE MOJIOXKEHHA B LMTON-
nasmi. TpannatTbCA KNITUHK AK 3i CBITAMMM, TaK i 3 pi3KO
3adapboBaHMMKN HeMpaBuIbHOI GopMKU sApPaMu, MOOo-
OVHOKI afpa B CTaHi Kapionisucy Ta KapiopekKcicy (puc.
11). KinbKicTb xpomaTodinbHOI cybCTaHLji 3MEHLLYETb-
€A, MiKPOiA IOKa/IbHO YLLLINIbHIOETLCA | HAKOMUYYETbCA,
AKCOHM 060X HEMPOHIB 3HAYHO cToHWeHI (puc. 12), wo
Pa30OM y KOMMJIEKCi CBigYNTb MPO AereHepaTUBHI 3MiHW.

O6roBopeHHnA pe3yNbTaTiB AOCAIANKEHHS.

OTpMMaHi Hamu pe3ynbTaTh AOCAIAXKEHHA NigTBep-
[OKYIOTb, LLO B TBAPWH iHTAKTHOI rpynu CTPyKTypa Ciporo
ropba rinotanamyca Bianosigae BuAoBiM Hopmi [12, 13],
TpuBane BBEAEHHA IMyTaMaTy HaTpilo Wypam B eKcre-
PUMEHTI Befie [0 3HAYHUX AECTPYKTUBHUX 3MiH KAITWUH
anep ciporo ropba rinotanamyca. MNpu aHanisi mopdo-

PucyHok 12 — LiutoapxiteKkToHiKa ciporo rop6a rinotanamyca (BBe-
AEHHA ryTamarty HaTpito npotarom 10 TuKHiB). MikpodoTorpadia.
ImnperHauia cpi6nom. 36.: x 400. Mo3HauyeHHA: 1 — nipamigHuii
HEeWpPOH; 2 — oBaNIbHUIA HEWPOH; 3 — miKkpornis.

JIOFiYHMX Ta MOPPOMETPUUYHUX NaPaMETPIB BiAMIYaEMO
[0CTOBIpHe 36ibLIeHHA PO3MipiB NepuKapioHy Ta agep
HelpoHiB (p<0,001), 3’'ABnAOTLCA AApPa HenpaBUAbHOI
bopMK, 3MEHLLIYETbCA KiNbKICTb XpoMaTodinbHOi cyb-
CTaHUii, WO cBiAYMTb NPO YLWiNbHEHHA Mmikpornaii [14],
AKCOHM CTOHLWYHTbCA. TaKi XK 3MiHM By/10 BigMmiyeHO npu
BMBYEHHI HEMpPOHIB KOpPU BE/IMKUX MNiBKY/b FOJIOBHOMO
MO3KY B YMOBaXx BM/IMBY Ha OPraHi3m conem BarKKUX me-
Tanis [15]. Cxoxi AereHepaTMBHI NOLIKOAMXKEHHSA aaep ri-
noTasamycy BigMi4eHO B iHLLOMY eKCNepuMEeHTaIbHOMY
[OCNIAXKEHHI TyTamaT-iHAYKOBAHOTO OXMPIHHA Y LLYPiB
[16]. BiamiyeHO KapiopeKcuc Ta Kapionisuc y KAiTMHax
i NPY BMBYEHHI CTPYKTYPHUX 3MiH nimdaTUYHUX BY3NiB
npw TpMBaZIOMy BMNMBI FyTamaTy HaTpito [17].

BucHOBKM.

Mpw TpMBanomy BBeAEHHI rnyTamaTty HaTpito HeMpo-
HUM ciporo ropba rinoTanamyca wypa 3Ha4YHO 36ibLuy-
I0TbCA B PO3Mipax (AK NepuKapioH, Tak i 84p0), BiaMi-
YaETbCA NMOOAMHOKA 3arnbenb HelpoHiB, 3MiHM dopmu
Afep KNITUH, CTOHLIEHHA aKCOHIB.

KombiHOBaHe BMKOPUCTaHHA TakUX MeTozis 3abaps-
JIEHHA AK remaToOKCUAIHOM Ta e03MHOM, Kpesun Bione-
TOM, Kpe3un BiOSIeTOM Ta JIFOKCONOM, @ TaKOX iMmnper-
Hauia cpibsiom gae MOXKAMBICTb Y MOBHIN Mipi onucaTn
3MiHVM KOMMOHEHTIB ciporo ropba rinotasamyca npu Tpu-
BaJIOMY BM/IMBI FIlyTamaTy HaTpito.

MopdonoriyHi Ta mopdomeTpuUHi NapameTpu Khi-
TUH ciporo rop6a rinotanamyca 6inoro wypa nicaa 10-tm
TUXHEBOTO BM/IMBY INyTaMaTy HaTPit0 MOXKYTb CyryBaTu
NigrpyHTAM ONA PO3YMiHHA MEXaHi3MiB PO3BUTKY 3MiH
CTPYKTYPHMX KOMMOHEHTIB BKa3aHOTo OpraHy.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

OTpuMaHi AaHi f,03BONIATL CTBOPUTU MOAENi BNINBY
rNyTamaTy HaTpito Ha cipuii ropb rinotanamyca 3 MeTor
NOLWYKY WAAXIB NPOdiNaKTUKM Ta NiKyBaHHA NaTo/oriy-
HUWX CTaHIiB AaHOi CTPYKTYpU.
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FICTONOTNI4YHI 3MIHU AAEP FNNOTANAMYCA NPU TPUBAZTOMY BMNJIUBI NYTAMATY HATPIHO

BaweHtok M. 1.

Pestome. «nyTamaT-iHAYKOBAHE OXKUPIHHAY» € OAHIEI0 3 aKTyaIbHUX TEM | MPUBEPTAE YBaAry HayKoBOi CNiJIbHOTU
B KOHTEKCTi 340p0B’A Ta xapyyBaHHA. [nyTamaT HaTpilo, BiAOMMI TaKOXK AK MOHOHATPIEBA CiNlb IYTaMiHOBOI KuC-
/I0TW, € Xap4oBOIO J06aBKOIO i 3aCTOCOBYETLCA A/1A MiACUIEHHA CMaKy. LA pedoBUHaA LIMPOKO BUKOPUCTOBYETHLCA B
XapyoBili NPOMMUCNOBOCTI, 30Kpema y pacT-dyai, KoHcepBax Ta 6araTboX roTOBMX NPOAYKTaX. [yTamaTt moxKe BNau-
BaTM Ha aneTtuT, 36inbluytoum 6arkaHHS BXKMBAHHA BMCOKOKAMOPIMHOI iXi. Y MalibyTHbOMy TaKa xap4yoBa noBeajiHKa
npussege A0 36i/blWeHHs Macu Tina.

OfHMM i3 MEXaHI3MIB, WO MOXKe NOACHUTU Lel edeKT, € BNAUB ryTamaTy Ha LeHTpasibHy HEPBOBY CUCTEMY,
0co61MBO Ha cipuit ropb rinotasiamyca, TaK K OCTaHHIl Bignosigae 3a AinigHnit obmiH. MeToto poboTn € aHani3
CTPYKTYPHMX 3MiH KOMMOHEHTIB AZep ciporo ropba rinotasnamyca npu TpMBaIOMY BMJIMBI IlyTaMaTy HaTpito B eKcre-
pumeHTi. MaTtepian AocnigxKeHHA npeacTaBaeHui MikponpenapaTamu ciporo ropba rinotanamyca gsox rpyn 6inmnx
LypiB camuiB niHii Bictap Baroto 218-260 r (iHTaKTHUX Ta eKcnepmmeHTanbHMX). 3adpapboByBaHHA TCTONOTIYHMX
3pi3iB NPOBOAUAN TEMATOKCUNIHOM Ta €03MHOM, Kpe3ua BiosieTom, KOMBiHaLLiElD Kpe3un BioNeTy Ta /ILOKCOAY, a
TaKOX NpPoBOAMAM iMNperHauito cpibsom, nicaa 4oro BMBYaNM 0cobBAMBOCTI MiKPOCKOMIYHOT BY40BN KOMMOHEHTIB
ciporo rop6a rinotanamyca 3a ymosu 10-TM TUXKHEBOTO BBEAEHHA [yTamaTy HaTPito Y NOPIBHAHHI 3 IHTAaKTHUMM TBa-
pUHaMu. Pe3ynbTaTv fOCAiANKEHHA [03BOIMAN ONUCATM 0COBMBOCTI LUTOAPXITEKTOHIKK ciporo ropba, oro mikpo-
MOpP®dOOFIYHY XapaKTUPUCTUKY Y KOHTPOAI Ta ekcnepumeHTi. Micna 10-Tv TUXKHEBOTO BBEAEHHA IyTamaTy HaTpito
B MIiKPOCKOMIYHIA KapTUHI JOMIHYIOTb HEMPOHW, L0 3HAXOAATbCA B CTAaHi HAbPAKY, cnocTepiraemo iXx NOOAMHOKY
3arnbenb, GpparmeHTU HelpoHiB darounTyoTbCA MiafbHUMKU enemeHTamu (HepoHodaris). MopdomeTpuyuHmii
aHani3 noKkasas A0CTOBipHe 36inblueHHs 06’emy K NepuKapioHy, TaK i apa HENPOHIB ciporo ropba rinotanamyca.
BucHOBKK. TprBane CNoxKMBAHHA yTaMaTy HaTPilo 3yMOB/IOE IMNMBOKI CTPYKTYPHI 3MiHK agep rinotanamyca. Mop-
donoriyHi Ta MopdpomeTpuyHi ocobnmBocTi saep ciporo ropba rinotanamyca 6inoro Liypa 3a TPMBaAIOro BNANBY MNy-
TamaTy HaTPIt0 MOXKYTb CAYryBaTU NIAIPYHTAM ANA PO3YMIHHA MeXaHi3MiB PO3BUTKY 3MiH CTPYKTYPHUX KOMMNOHEHTIB
BKa3aHOI AiNIAHKN FOIOBHOTO MO3KY.

Knto4oBi cnoBa: HepBOBa cUCTEMA, Cipuii Topb, rinoTasamyc, ryTamaT HaTpito, 6iani wyp.

HISTOLOGICAL CHANGES OF HYPOTHALAMIC NUCLEI UNDER THE LONG-TERM INFLUENCE OF MONOSODIUM
GLUTAMATE

Vashcheniuk M. I.

Abstract. “Glutamate-induced obesity” is one of the most popular current topics and attracts the attention of
the scientific community in the context of health and nutrition. Monosodium glutamate is a food additive and used
as taste enhancer. This substance is widely used in the food industry, mostly fast food. Glutamate can increase the
appetite, the desire to eat high-calorie foods. In the future, this eating behavior can lead to obesity.

One of the mechanisms that can explain this effect is the influence of glutamate on the central nervous system,
especially on the tuber cinereum of the hypothalamus, that is responsible for lipid metabolism. The purpose of
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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.
Key words: nervous system, tuber cinereum, hypothalamus, monosodium glutamate, white rat.
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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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