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Monosodium glutamate is one of the most common dietary supplements (E621), approved for use in many coun-
tries worldwide, and is considered relatively safe. However, numerous scientific studies have reported various toxic
effects of food additive E621 on organs and tissues, manifested in structural organization and dysfunction changes.
The effect of monosodium glutamate, particularly on the structure of blood vessels, requires further study, given the
sometimes contradictory available data in the scientific literature and its prevalent, virtually uncontrolled use. This
study aimed to analyze the morphological changes of the carotid sinus in the early stages of exposure to monoso-
dium glutamate when administered orally in the experiment. The carotid sinus area of 10 laboratory white male rats,
which received sodium glutamate orally at a dose of 10 mg/kg/day for four weeks, was studied by morphological
methods at the macro- and microstructural levels. The obtained data are compared with the results of a morpho-
logical examination of the same area in 10 animals of the control group. In the early stages, regular consumption
of sodium glutamate may be associated with changes in the structural organization of the carotid sinus, the mor-
phology of the carotid glomus, and the structure of the carotid artery wall, which can lead to cerebral circulatory
disorders and functional changes in the carotid glomus. Further study requires the degree of morphological changes
with prolonged consumption of monosodium glutamate and features of the structural organization of the sinus in

the conditions of its withdrawal.
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Relationship of the publication with planned re-
search works. The research is a fragment of the planned
research work of the Department of Normal Anatomy
and the Department of Operative Surgery with Topo-
graphic Anatomy “Morpho-functional features of organs
in pre- and postnatal periods of ontogenesis, under the
influence of opioids, supplements, reconstructive surgery
and obesity”, state registration Ne 0120U002129.

Introduction. Sodium glutamate (latin — Monosodium
glutamate) or monosodium salt of glutamic acid (E621) is
one of the most common food additives used to enhance
taste sensations and improve the organoleptic proper-
ties of food. First isolated in 1907 by Professor Kikunae
lkeda of the Imperial University of Tokyo, monosodium
glutamate has been widely used in the food industry
due to its ability to enhance the natural taste of food lost
during processing and storage. The monosodium salt of
glutamic acid, also known as the food additive E621, has
been used in most modern food technologies to enhance
taste and aroma. The first doubts about the safety of
monosodium glutamate as a dietary supplement arose in
1968, after the publication in the British Medical Journal
of data that the sodium salt of glutamic acid can cause
many diseases [1, 2]. It was then that the term “Chinese
restaurant syndrome” was first coined to describe the
symptoms of eating glutamate sodium, including severe
pain in the stomach, chest, head, flushing, fever, and in-
creased sweating [2, 3]. To date, many studies have been
conducted in many countries, but there is no consensus
on a safe dose of monosodium glutamate [4, 5]. Studies
have shown that excess glutamate can provoke hyperten-
sion and stroke, Alzheimer’s disease and nervous system
abnormalities, erosive lesions of the gastric mucosa, and
weight gain [6, 7, 8]. There are no data on the level of
endogenous intoxication of the body with long-term
use of monosodium glutamate in significant quantities
[9]. However, scientists are particularly interested in the

role of systematic use of monosodium glutamate in the
mechanisms of cardiovascular disease, which continue to
predominate in the structure of death causes from year
to year and, despite significant efforts of the health care
system, annually lead loss of capacity for work and dis-
ability of a large patient’s number [10]. One of the leading
causes of this situation continues to be a stroke, a fre-
quent pathogenetic cause of which is the pathology of
the carotid arteries [11, 12]. In current conditions, when
many complex factors contribute to the development of
atherosclerosis, diabetes, and obesity, scientists are fo-
cused on the pathogenesis of vascular lesions, including
carotid arteries, their bifurcation zone, carotid sinus, and
glomus, under the influence of risk factors. Of particular
interest are morphological changes in the wall of the ca-
rotid arteries and structures of the carotid sinus in the
context of damage and tissue regeneration under the
influence of mechanical and chemical factors, to study
which often use experimental models [13, 14, 15].

The aim is to analyze the morphological changes of
the carotid sinus in the early stages of monosodium glu-
tamate exposure when administered orally in the experi-
ment.

Object and methods of research. The study involved
20 male white laboratory rats equally divided into ex-
perimental and control groups. The animals were kept in
cages for 4 individuals in each and had unrestricted ac-
cess to food that corresponded to the standard diet of the
vivarium. Animals in the experimental group received 10
mg/kg/day of sodium glutamate administered orally for
four weeks, while animals in the control group did not re-
ceive dietary supplements. Throughout the experiment,
the principles of the European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental and
Other Scientific Purposes (Strasbourg, 1986), the Law of
Ukraine Ne 3447 — 1V “On the Protection of Animals from
Cruelty”, the general ethical principles of experiments
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on animals approved by the First National Congress of
Ukraine on Bioethics (2001) have strictly adhered.

Four weeks after the study started, the animals were
withdrawn from the experiment by an overdose of ether
anesthesia. The study material is represented by histo-
logical preparations of the carotid sinus of white rats. For
histological examination, the sections were stained with
methylene blue. The preparations were studied and pho-
tographed under microscope magnifications: x200, x400,
and x1000. The Aver Media computer system was used to
photograph the micropreparations.

Research results and their discussion. After four
weeks of the experiment, the average animal weight in
the control group was 270.5 g (+8.4 g); in the experimen-
tal group, this indicator was 316.4 g (+6.3 g).

The morphological study of the studied area of the ca-
rotid sinus revealed the following. The internal and exter-
nal carotid arteries originated from the common carotid
artery. The right common carotid artery was an extension
of the brachiocephalic trunk, and the left departed from
the aortic arch. The bifurcation of the common carotid
artery was typically located at the posterior corner (large
horn) of the hyoid bone, 2-4 mm below the latter in the
experimental and control groups. After departure from
the common carotid artery, the internal carotid artery
went next to the external carotid artery in the cranial di-
rection, but the first was located deeper. The diameter of
the internal carotid artery almost corresponded to that
of the external carotid artery, and before entering the
carotid canal, the first gave the pterygopalatine branch.
Regarding variations of the carotid bifurcation, in animals
of both groups, it was located below the typical place in
20% of individuals (4/20 adult white rats). The location of
the nerves and sensory nerve endings in the carotid sinus
and carotid glomus in rats of both groups was similar to
that in humans. The carotid glomus was located in the
carotid sinus, closer to the internal carotid artery, and had
a size of 0.6-0.7 mm by 0.5-0.4 mm, surrounded by con-
nective tissue. Well-marked vascularization and inner-
vation of the carotid glomus attracted attention. Blood
supply was due to a small branch of the external carotid
artery — glomus artery, venous outflow — in the same
small vein, which opened into the internal jugular vein,
sensory innervation — branches of the glossopharyngeal
(carotid sinus nerve, length 3-4 mm, width 80-100 um,
which apart from the latter, was joined by afferent fibers
from the baroreceptors of the carotid sinus) and vagus
nerves, autonomic innervation — fibers of parasympa-
thetic nodes in which branches of a vagus nerve are inter-
rupted, and also a sympathetic plexus. The cervical nodes
in this area were grouped into three pairs: upper, middle,
and posterior. The upper cervical node lay at the level of
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the common carotid artery bifurcation close to the inter-
nal carotid artery, carotid sinus, and carotid glomus. The
sympathetic trunk was located dorsally of the common
carotid artery and vagus nerve.

On histological examination (methylene blue stain-
ing), the wall of both carotid arteries consisted of three
distinct layers: the inner — the intima, the middle — the
media, and the outer — the adventitia, in which small
blood vessels known as vasa vasorum were visible. After
4 experiment weeks in assessing the histological struc-
ture of the internal carotid artery wall in the area located
directly above the bifurcation in comparison with the
control group (fig. 1a) in the experimental group revealed
multiplication and folding of the intima (fig. 1b), probably
associated with proliferation of endothelial cells under
the monosodium glutamate influence, as well as thicken-
ing of the elastic media fibers, which leads to changes in
the ratio of intima-media and may ultimately harm the
perfusion of brain tissue.

The carotid glomus was located in the area of the in-
ternal carotid artery, directly above the common carotid
artery bifurcation, 1-1.5 mm cranial to its one. The pres-
ence of the adventitious capillary plexus in the carotid glo-
mus area was noteworthy. Baroreceptors in the rounded
ends form were detected by methylene blue staining.

Carotid glomus is a complex structure that identifies
four main components: cells, nerve fibers, blood vessels,
and the basic substance of connective tissue. Clusters of
cells, also called glomeruli, are the main structural ele-
ment of carotid glomus and consist in white rats, as in
humans, of two cell types: cells of type | (glomus cells)
—from 2 to 12 cells in each glomerulus, on average 4, sur-
rounded by cells of type Il (supporting) — 1-3 cells in the
glomerulus. As shown in fig 2, these two cell types can
be clearly distinguished even by light microscopy. Glomus
cells are chemoreceptors and contain secretory granules.
Glomus cells were round or oval and ranged in size from
8 to 16 um. They had a well-defined rounded nucleus and
a pronounced granular cytoplasm. Type Il cells, which ac-
count for 15-20% of all glomus cells, are usually visible
at the cluster’s periphery. They resembled neuroglia cells,
had elongated hyperchome nuclei, a thin strip of cyto-
plasm, and pronounced outgrowths surrounding glomus
cells. The carotid glomus also contained autonomous
microganglionic cells located on the glomus periphery or
directly in them. The cell clusters are separated by layers
of connective tissue that combine to form a capsule of
the carotid glomus. The stroma around the carotid glo-
mus lobes of white rats contained many blood vessels
and nerves, as in humans, because high vascularization
and significant innervation create the conditions for the

-

Figure 1 — Fragment of the internal carotid artery in the area directly above the common carotid artery bifurcation of a white rat control
group (a) and experimental group (b) after 4 experiment weeks. Photomicrograph. Staining: methylene blue. Magnification: x400 (b).
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Figure 2 — Fragment of the white rat glomus of the control group (a) and experimental group (b) after 4 experiment weeks.
Photomicrograph. Staining: methylene blue. Magnification: x400 (b).

As for the carotid glomus structural organization after
4 experiment weeks, in the control group (fig. 2a), its
typical structure was observed: type | cells located in the
glomeruli and surrounded by type Il cells, between the
glomeruli visible layers of connective tissue, while in the
experimental group (fig. 2b) drew attention to the de-
crease in the number of types | cells in some clusters, as
well as a pronounced thickening of the connective tissue
layers between them.

Thus, after 4 experiment weeks, marked changes in
the structure of the carotid artery wall at the microscopic
level, as well as changes in the carotid glomus morpholo-
gy in animals of the experimental group, could be directly
caused by oral administration of glutamic acid monosodi-
um salt compared to the control group which did not re-
ceive food additives. The above-mentioned morphologi-
cal manifestations could be the result of both direct toxic
effects of monosodium glutamate and its indirect action,
namely appetite stimulation of the experimental group of
animals, which led to increased hunger, more food, and,
consequently, faster weight gain.

Thus, possible disturbances in the structural organiza-
tion of the carotid arteries, carotid sinuses, and carotid
glomus in persons who regularly consume monosodium
glutamate as a dietary additive should be considered for

possible timely prevention of adverse long-term effects
on cerebral and systemic circulation by modifying risk fac-
tors and taking appropriate preventive measures.

Conclusions. The data suggest that the early stages of
systematic sodium glutamate consumption may be asso-
ciated with changes in the structural organization of the
carotid sinus, the morphology of the carotid glomus, and
the structure of the carotid artery wall, which can lead to
the development of cerebrovascular disorders, as well as
functional changes in the carotid glomus. Understanding
the nature and severity of structural changes in the sinus-
es under the sodium glutamate influence can help pre-
vent the long-term consequences of cerebral circulatory
disorders and carotid glomus function, including stroke,
hypertension, and cognitive disorders of vascular genesis.

Prospects for further research. The severity and na-
ture of morphological changes in the carotid sinus, ca-
rotid artery walls, and carotid glomus with prolonged
monosodium glutamate consumption, as well as features
of the structural organization of the carotid sinus under
conditions of its abolition, require the further study. In
addition, it is essential in practical terms to study the
reversibility of structural changes that occur under the
monosodium glutamate influence and factors that may
slow down or eliminate its harmful effects.
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CTPYKTYPHA OPTAHI3ALIA COHHOI NA3YXU HA PAHHIX ETAMAX BMN/IUBY MYTAMATY HATPIIO B EKCMEPU-
MEHTI

Copgomopa O. O.

Pestome. Bcmyn. TnyTamat HaTpito — oA4HaA 3 HAaNMOLWMPEHIWNX XapyoBMX A06aBOK, WO LWMPOKO BXKMBAETHCA
B XKy i BBa*KaeTbCA BiAHOCHO 6e3neyHoto A0 3acTocyBaHHA. O4HaAK NPOTArOM YCbOro Yacy BUKOPWUCTAHHA MOro B
XapyoBili MPOMMUCNIOBOCTI Y HAYKOBLLB i /1iKapiB BUHMKAIN 3aCTePEXKEHHSA LWOA0 MOro MOX/IMBOro HECMPUATIMBOIO
BMN/IMBY Ha OpPraHiam, 0cobMBO NpY TPMBAOMY NEePOPabHOMY 3aCTOCYBaHHI. B UNCNEHHUX HAYKOBUX AOCAIAKEH-
HAX BUABNANM Pi3HOMAHITHI TOKCUYHI edeKTU rnyTamaTty HaTpito HA OPraHu i TKAHWMHMU, WO BMABAAAMCA B 3MiHAX
X CTPYKTYpHOI opraHisauii i nopyweHHi oyHKLUin. OgHaK BNAWB yTamaTy HATPilo, 30KPEMa, Ha CTPYKTYpPY CYAMH,
notpebye NoAanbLIOrO BUBYEHHS, 3 ONA4Y Ha NOAEKYAM Cynepeysinei HasBHI AaHi HAayKOBOI NiTepaTypu, a TaKoX
NneBHi 0OMeXKEHA MOXKANBOCTEN iMNIeMeHTaLLT pe3ybTaTiB eKCrnepMMeHTaIbHX A0CNiAKEHb B KNIHIYHUI NPaKTUL,
noB’A3aHi i3 0cobAMBOCTAMM AM3aMHY AEAKUX SOCNIAKEHD HA TBAPMHAX, @ TAKOXK 3aCTOCYBAHHAM B HUX Pi3HUX LUAA-
XiB BBEAEHHA [NyTamMaTy HaTpilo, WO He 3aBX AW A03BOIAE EKCTPANON0BaTU OTPUMAHI B OCNIAMKEHHAX HA TBApUHaX
pe3ynbTaTi Ha NACbKY nonynsauito. Mema — npoaHanisyBatv MopdonorivyHi 3MiHM COHHOI Ma3yXM Ha PaHHiX eTanax
BMN/IMBY [lyTamaTy HaTpilo Npu nepopasbHOMY BBeAEeHHi oro B ekcnepumeHTi. 06’ekm | memoodu 00CniOHeHHs.
[ocnifrkeHo AinfHKY coHHOT nasyxu 10 nabopaTopHMX BiNKX WypPiB camLiiB, L0 BNPOAOBXK 4 TUMXKHIB OTPUMYBau
ryTamat HaTpito nepopanbHo B fo3i 10 mr/kr/goby, metogamm mopdonoriyHoro AocniAXKeHHA (NpenapyBaHHS,
MeTOoZ, KOpOo3il, riCTONONYHNI) Ha MaKpPOo-, MIKPOCTPYKTYpHOMY piBHAX. OTpUMaHi AaHi NOPIBHAHO i3 pe3ynbratamu
MopdONOriYHOTO AOCAIAKEHHA L€l XK AiNAHKM y 10 TBapUH KOHTPOBbHOI rpynu.

BucHosKku. OTpMmaHi faHi cBigyYaTb NpoO Te, WO Ha PaHHIX TEPMiIHAX CUCTEMATUYHE BXUBAHHA B XKy ryTamary
HaTpito MoxKe 6yTM NoB’A3aHe i3 3MiHaMK CTPYKTYPHOI opraHisauii CoOHHOI nasyxu, mopdonorii cCoHHOro romyca i
6y[0BM CTIHKM COHHUX apTepil, WO MOXe NPU3BOAUTU A0 PO3BUTKY MOPYLIEHb MO3KOBOr0 KPoBOOGIry, PiBHO fAK i
bYHKLiOHaNbHUX 3MiH 3 BOKY COHHOrO romyca. Moganblioro BUBYEHHA NOTPebye CTyniHb BUpaxkeHocTi mopdono-
rYHUX 3MiH NPU TPUBANIOMY BXKMBAHHI B 3Ky r1yTamMaTy HaTpito, a TaKOXK 0COBAMBOCTI CTPYKTYPHOI OpraHisaLii COHHOI
nasyxu 3a yMOB MOro BigMiHMN.

KntouoBi cnosa: rnytamaT HaTpito, COHHA Nasyxa, COHHUI IMOMYC, BHYTPILLHA COHHA apTepis, bidypKauia COHHMX
apTepin.

CAROTID SINUS STRUCTURAL ORGANISATION AT EARLY STAGES OF MONOSODIUM GLUTAMATE
CONSUMPTION: EXPERIMENTAL STUDY

Sodomora O. O.

Abstract. Background. Monosodium glutamate is a food additive and flavor enhancer that is widely used and
has been considered relatively safe for consumption in many countries. For the duration of its use in food industry
monosodium glutamate has raised concern in researches and health professionals due to its reported toxic effects
on the structure and function of internal organs, especially in prolonged oral consumption. Numerous scientific
research studies have reported various toxic effects of monosodium glutamate that manifested in structural and
morphologic changes of organs and tissues resulting in their functional impairment. However, further studies are
needed to establish monosodium glutamate role in pathologic changes of vascular morphology due to somewhat
controversial scientific data presently available and certain limitations arising when it comes to implication of ex-
perimental studies’ results in clinical practice, given the various design of the animal studies, as well as different
ways of monosodium glutamate administration used in them, proving it hard to extrapolate some results on human
population. Objective. The objective of this study was to analyze morphologic changes of carotid sinus at the early
stages of monosodium glutamate oral administration in experimental setting.

Materials and methods. Carotid sinuses of 10 adult male white laboratory rats were subjected to morphologic
studies (preparation, corrosion, histology) following 4 weeks of oral administration of 10 mg/kg monosodium glu-
tamate daily. The data was compared with the results of morphologic study of carotid sinus in the control group of
10 adult male rats.

Conclusions. The data obtained points towards the fact that systematic oral administration of monosodium glu-
tamate may induce structural changes of carotid sinus, carotid glomus and carotid arteries wall even at early stages
of consumption, which may result in brain perfusion compromise, as well as in functional impairment of carotid
glomus. Further investigation is needed to establish the fact and degree of structural impairment of carotid sinus in
prolonged monosodium glutamate use, as well as to evaluate morphologic changes associated with monosodium
glutamate withdrawal.

Key words: monosodium glutamate, carotid sinus, carotid glomus, internal carotid artery, carotid bifurcation.
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mymamam Hampito — 00Ha 3 HalinowupeHiwux xap4yosux 0obasok (E621), wo 003807eHa 00 8H(UBAHHA 8
b6aeameox KpaiHax ceimy i esaxaemocs 8i0HOCHO 6e3neyHoro. OOHAK 8 YUCAEHHUX HAYKOBUX O0CAIOMEHHAX
108i00OMIA10Ch PO PI3BHOMAHIMHI MOKCUYHI eghekmu xap4oeoi 0obasKku E621 Ha op2aHU i MKAHUHU, U0 8UABAAAUCA
8 3MIHaX ix cmpyKmypHOI opaaHizauii i nopyweHHi pyHKUil. Ha uel yac enaus enymamamy Hampito, 30Kpema, Ha
cmpykmypy cyOuH, nompebye nodasnbuio20 8UBYEHHS, 3 02180y HA MOOEKyou cyrnepeysausi HaseHi O0aHi HayKoeoi
nimepamypu i Had38u4aliHO nowupeHe, NPAKMUYHO HEKOHMPOAbOB8AHE i020 8HUBAHHA. Lle 0ocnioxeHHA Mano
Ha memi npoaHanizyeamu mMmopgono2iyHi 3MiHU COHHOI MA3yxu HA PAHHIX emanax ernausgy aaymamamy Hampito
npu nepopasnsbHoMy esedeHHi [io2o 8 ekcriepumeHmi. [ocnidxnceHo 0inaHKy coHHoi nasyxu 10 nabopamopHux
binux wypie camyis, Wo 8rnpoooe 4 muxicHie ompumysanu 2aymamam Hampito nepopanbHo 8 003i 10 me/ke/
006y, mMopgonoziYHUMU MemoOamu HA MAKPO-, MIKPOCMPYKMYpPHOMY pieHAX. OmpumaHi OaHi ropieHAHO i3
pe3ysibmamamu Mopgos02iYH020 O0CNIOHEHHA Uiei 1 OinaHKu y 10 meapuH KOHMPOsbHOI 2pynu. Ha paHHix
mepmMiHax cucmemamuyHe 8XUBAHHSA 8 iXCy 2aymamamy Hapito moxce bymu nos’a3aHe i3 3MiHaMu cmpyKmypHOoi
op2aHi3ayii COHHOI nasyxu, Mopghosoe2ii COHHO20 20Myca i By0o8U CMIHKU COHHUX apmepil, Wo Moxce npu3eooumu
00 po38UMKY MOPYyWEHb MO3KO8020 KPoB800bizy, pieHO AK i (hyHKUiIOHAMAbHUX 3MiH 3 6OKY COHHO20 270Mycd.
Modanbwozo susyeHHA nompebye cmyriHb 8UPAXEHOCMI MOPHOA02IYHUX 3MIH MPU MPUBAAOMY BXUBAHHI 8 iHCy

271ymamamy Hampito, @ MAaKoX 0cobausocmi cmpyKkmypHOoi 0p2aHi3ayii COHHOI nasyxu 3a ymoe (io2o 8ioMiHu.

Knrouoei cnoea: 2ziymamam Hampito, COHHA nasyxa, COHHUU 210Myc, BHYMpIilWHA COHHA apmepis, bighyprayis

COHHUX apmepili.

38’A30K nybniKauii 3 nnaHOBMMM HAyKOBO-AOCNIg-
HUMM pobotamu. [ocnigkeHHA € parMeHTOM naaHo-
BOI HayKOBO-AOCANIAHOI poboTn Kadeapn HOpmMasbHOI
aHaTomii Ta Kadegpu onepaTMBHOI Xipyprii 3 Tonorpadiu-
Hoto aHaTomieto «Mopdo-byHKLUiOHaNbHI 0co6MBOCTI
OpraHiB y npe- Ta NOCTHAaTa/IbHOMY NepioAax OHTOreHesy,
npwv BNAMBI onioiais, Xap4oBKX A06ABOK, PEKOHCTPYKTMB-
HUX onepavuifax Ta oXKupiHHI», N2 aepaBHOI peecTpauii
0120U002129.

Bcryn. [nytamaT Hatpito (nat. Monosodium gluta-
mate) abo MOHOHaTpieBa Cinlb MIYTaMiHOBOI KWUCIOTU
(E621) — ogHa 3 HAMMOLIMPEHILLIMX XapOoBUX A06aBOK, LLO
BMKOPUCTOBYETLCA A/1A NOCUNIEHHA CMAKOBUX BiAdyTTiB i
noninweHHA OpraHONEeNTUYHMX BNAaCTUBOCTEN ixki. Bnep-
we BuaineHuit y 1907 poui npodecopom TokincbKoro
imnepaTopcbKoro yHisepcutety KikyHae Ikega, rnytamar
HaTPil0 OTPMMAB LUIMPOKE 3aCTOCYBaHHA B XapyoBii npo-
MWCI0BOCTi 3aBAAKM CBOII 34aTHOCTI NiACUAOBATU NpU-
POAHI CMaKOoBi AKOCTI iXKi, AKi BTpayatoTbea npy 0b6pobui i
36epiraHHi. MoHoOHaTpi€Ba Ci/ib TyTamMiHOBOI KUCOTH, Bi-
[0Ma TaKOXK K xap4oBa gobasKka E621, noyana BUKopwuc-
TOBYBATMCA B BifIbLIOCTI Cy4aCHUX Xap4YOBWUX TEXHOJOTIMN
3 METO0 NiACUNEHHA CMaKy Ta apomarty. MNepuwi cymHiBu
oo 6e3neKn 3acToCyBaHHA IyTaMaTy HaTpito B AKOCTI
XapyoBoi AobaBKM BUHUKAM B 1968 poui, nicna nybnika-
Lii B OBpMUTaHCbKOMY MEANYHOMY XKypPHani AaHUX Npo Te,
LLLO HaTpiEBA Cinb rNYyTamiHOBOI KMC/IOTM MOXKe ByTu npu-
ynHoto HaraTbox xBopob [1, 2]. Came Toai Bnewe 6yno
BBEAEHO TEPMIH “CMHAPOM KUTANCbKOro pectopaHy”, Wwo
BMKOPUCTOBYBABCA A/1A OMUCY CUMMNTOMIB, BUKIMKAHUX
BXXMBAHHAM B 3Ky ryTamaTy HATPIto, cepes, AKMX, 30Kpe-
Ma, Pi3KUI 6inb y WAYHKY, rpyaaAx, ronosi, NOYepPBOHiH-
HA 06MYYA, NiABULLEHHA TEMNepaTypwu Tina, NocuaeHe
notosuaineHHs [2, 3]. Ha uei 4ac npoBedeHO YMMano
[ocnigKeHb y 6araTbox KpaiHax, OAHaK €AMHOI AYMKM
woao 6e3neyHoi Ao03M ryTamaTty HaTtpitlo Hemae [4, 5].

Ony6nikoBaHi pe3ynbTaT AOCNIAMKEHb, AKi CBiAYaTb Npo
Te, WO HAA/MLWOK FyTamaTy MOXKe NPOBOKYBATN PO3BU-
TOK FiNepToHii Ta iHCyNbTiB, XBOPO6UM Anblrerimepa i aHo-
Manin po3BUTKY HEPBOBOI CUCTEMM, €PO3IMHUX YPaXKeHb
CN1M30B0i 060NOHKM LWAYHKY Ta 36iNbEeHHA MacK Tina [6,
7, 8]. Mpu uboMy BiACYTHI AaHi WOAO PiBHA €HAOreHHOI
IHTOKCMKaL,ii OpraHiamy npu TpUBasOMY BXMBAHHI rnyTa-
MaTy HaTpilo B 3HAYHUX KinbKocTsax [9]. OgHak ocobnu-
BWI iHTEpPEC HAYKOBL,iB BUK/IMKAE PO/b CUCTEMATUYHOTO
BXXMBAHHA [NyTamaTy HaTpito B MeXaHi3maX PO3BUTKY
cepueBO-CYAMHHMUX 3aXBOPIOBAHb, AKi MPOAOBXKYIOTb Nne-
peBaaTu B CTPYKTYpPi NPUYMH CMEPTHOCTI HaceneHHa 3
POKY B PiK Ta, HE3BAXKAKOUM HA 3HAYHI 3yCMANA CUCTEMM
OXOPOHM 34,0POB’A, LWOPOKY NPM3BOAATL A0 BTPATU Npa-
Le3aaTHOCTI Ta iHBaNiAM3aL,ii BEAMKOT KiNbKOCTI NaLEHTIB
[10]. OgHieto 3 NpoBiAHMX NPUYUH Li€l cuTyaLii npoao-
BXKYE OYTM MO3KOBMUI iHCYNbT, YacTO MATOTEHETUYHOM
NPUYNHOIO AKOTO € NATO/OrisA COHHMX apTepint [11, 12]. B
Cy4YacHMX YMOBAX, KOAM 6arato KOMMAEKCHUX YMHHUKIB
CNPUAIOTb PO3BUTKY aTEPOCK/IEPO3Y, LIYKPOBOro Aiabety
i OXMPIHHA, yBara HayKOBL,iB NpPUKyTa A0 0cobamBOCTEN
naToreHesy ypaKeHHA CyAMH, 30Kpema i COHHUX apTe-
pii, 30HK ix 6ydypKaLii, KapPOTUAHOrO CUHYCa i romyca,
3a YMOB BM/MBY ¢aKTopiB pu3aunky. Ocobnmsuii iHTepec
CTaHOBNATb MOPPOIOriYHi 3MiHM CTIHKM COHHUX apTepil
Ta CTPYKTYP COHHOI NasyxXm B KOHTEKCTi MOLIKOAMKEHb i
pereHepaLii TKAHWH Nig BNAMBOM MeEXaHIYHUX | XiMIYHNX
YMHHWMKIB, ONA BUBYEHHSA AKMX YACTO 3aCTOCOBYHOTb EKC-
nepumeHTanbHi mogeni [13, 14, 15].

MeTa — npoaHaniayBaT MopdoIoriYHi 3MiHWU COHHOT
nasyxu Ha PaHHiX eTanax BM/MBY ryTamaTy HATPito Npu
nepopaabHOMY BBEAEHHI MOro B eKCNePUMEHTI.

O6’eKT i meToaM AocnigKeHHA. B gocnigxeHHaA 6yno
3any4yeHo 20 camuis 6inoro nabopatopHOro Liypa, SKMX
6yn0 NopiBHY NOAINEHO Ha JOCAIAHY | KOHTPONIBbHY rPyNN.
TBapUHU YTPUMYBANUCA B KAITKAaX Mo 4 0COOBUHMN B KOXK-
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Hili, Mann HeobmexeHUI JOCTyn A0 i, Wo Bianosiga-
Na CTaHZAPTHOMY paL,ioHY BiBapito. TBAPMHKU A0CAiAHOT
rpynv BNpoAoBX 4 TUsKHIB oTpumyBann 10 mr/kr/goby
rNyTamaTy HaTpilo, WO BBOAUBCA NEPOPaASIbHUM LUAAXOM,
TOAi AK TBAPMHW KOHTPO/bHOI FPynu Xap4yoBux A06aBOK
He OTpMMyBaan. BNpoaoBsK ycboro ekcnepumeHTy byam
CYBOPO AOTPMMAHO NPUHLMMIB EBPONENCbKOI KPHBEHL,T
i3 3axucTy xpebeTHUX TBApUH, AKX BMKOPUCTOBYIOTb B
eKcnepuMeHTasbHUX Ta iHLWKWX HayKosux Linsax (Ctpac-
6ypr, 1986 p.), 3akoHy YkpaiHu Ne 3447-IV «lpo 3axucTt
TBAPWH Bif, *KOPCTOKOrO NOBOAMEHHA», 3arajlbHUX €TUY-
HUX NPUHLMMIB EKCNEPUMEHTIB Ha TBapUHaX, yXBaseHUX
Mepwnm HaLioHaNbHUM KOHFpecom YKpaiHu 3 BioeTuku
(2001 p.).

Yepe3s 4 TWXKHI Bif, MOYaTKy AOCAIOMNKEHHA TBapuH
6yn0 BMBEAEHO 3 EKCMEPUMEHTY LINAXOM Nepeao3yBaH-
HA edipHOro Hapko3y. Martepian gocnigXKeHHs npea-
CTaBNEHMWI TICTONOFYHMMM MpenapaTammn COHHOI Masy-
XM 6innx wypis. s ricToNOrYHOro AOCAiIOKEHHS 3pi3n
¢dapbyBann metTuneHoBMM cUHIM. [penapaTv BUBYAAM
Ta poTorpadysanu npu 36inbleHHAX Mikpockona: x200,
x400, x1000. Ana poTorpadyBaHHA MiKponpenapaTis BU-
KOpWUCTOBYBA/IM KOMN'toTepPHY cucTemy «Aver Media».

Pe3ynbratM pocnigsKeHHa Ta ix obroBopeHHA. Ce-
pefHA Maca TBapWH KOHTPOALHOI rpynu Yyepes 4 TUXKHI
eKcrnepumeHTy ctaHoBuaa 270,5 r (8,4 1), B gocnigHin
rpyni Lei nokasHuK cknae 316,4 r (6,3 r).

Mpu mopdonoriyHoMy BMBYEHHI AOCAIAKYBaHOI Ai-
NAHKW COHHOTOI NAa3yXu BMBAEHO HacTynHe. BHyTpiwHA i
30BHILUHA COHHi apTepii Noxoaunu Big, 3araibHOI COHHOI
apTepii. MpaBa 3aranbHa COHHa apTepis byna npopo-
BYEHHAM NJIe4OrosI0BHOrO CToBOYpPa, a NiBa BiaAxoanna
Big, ayrv aopTu. bidypKauis 3arasbHOi COHHOI apTepii
6yna TMNOBO PO3TallOBaHa 3a 3aZHIM KyTOM (BENUKWUIA
pir) nig’A3MKoBOI KiCTKK, HA 2-4 MM HUXKYe OCTaHHbOI Y
TBAPWH AOCAIAHOI | KOHTPO/IBHOX rpyn. BHYTPILIHA COHHA
apTepia NicnA BiAXOAXKEHHA Big, 3araibHOI COHHOI apTe-
pii iWwa nopyy i3 30BHILIHLOK COHHOM apTEpPIEID B Kpa-
HiaNbHOMY HanNpPAMKY, NpoTe neplia byna posTalloBaHa
rmbuwe. [liameTp BHYTPILLIHbOI COHHOI apTepii NPaKTUYHO
BiZMOBIAAaB TaKOMY 30BHILLHbOI COHHOI apTepii, a nepen,
BXOZYKEHHAM Yy COHHWI KaHan neplua BigaaBana Kpuao-
nigHebiHHy rinky. LWoao Bapiauit COHHOI (KapoTuaHoi)
6idypKauji, To y TBapnH 060X rpyn BoHa byna posTallo-
BaHa HUW»K4Ye TMnosoro micus y 20% ocobuH (4/20 po-
pocunx 6invx Wwypis). Po3TallyBaHHA HEPBIB Ta YyTIUBUX
HepBOBMX 3aKiHYeHb Y COHHI Na3yci Ta COHHOMY FOMYCi
y wypis obox rpyn 6yno noaibHUm A0 TaKoro y nwoau-
HU. COHHMIA rnomyc B6yB PO3TalLOBaHWUI B COHHIl Nasyci,
6MKYe A0 BHYTPILLHbOT COHHOI apTepii, i MmaB po3mip 0,6-
0,7 mm Ha 0,5-0,4 MM, OTOYEHUI CNONYYHOH TKAHUHOLO.

. ot

3BepTanu Ha cebe yBary fobpe BMpaKeHi BacKkyaapm3a-
LA Ta iHHepBaLia cCoOHHOro rmomyca. KposonocrayaHHsA
BigOyBanocs 3a PaxyHOK HEBENMKOI Ti/IKM 30BHILIHbOI
COHHOI apTepii — romycHoi apTepii, BEHO3HUI BIATIK — B
OAHOMMEHHY APibHY BeHy, LLO BiAKPMBANACA Y BHYTPILL-
HIO APEeMHY BeHY, CEHCOpPHa iHHepBaLiA — rikamu A3u-
KOINIOTKOBOTO (HEPB COHHOI Nasyxu, A0BXUHOW 3-4 MM,
wupnHoto 80-100 MKM, A0 AKOro BXe Mno3a OCTaHHbOK
npueaHysanuca adepeHTHi BONOKHA Big 6apopeLenTo-
piB COHHOI Nasyxu) Ta 6/yKatouoro HepBiB, aBTOHOMHaA
iHHepBaLiA — BO/MIOKHaMM MapacMMMaTUYHUX BY3NiB, B
AKUX NepepmBatoTbCA riIKM B1yKatoHOro HepBa, a TaKoX
CUMMATUYHMM criieTeHHAM. LLUWIHI By3aK B Ll 30Hi 6yaun
3rpynoBaHi B TpM Napu: BEpXHi, cepeaHi Ta 3a4Hi. Bepx-
Hili WMIAHWIA By30A NiexkaB Ha piBHi 6idypkau,i 3aranbHoi
COHHOI apTepii B 6e3nocepeaHilt 611M3bKOCTI A0 BHYTpILW-
HbOi COHHOI apTepii, COHHOI Na3yXxu i COHHOro raomyca.
CvMnNaTMYHMiA cTOBOYpP pPO3TalOBYBAaBCA [AOp3asibHille
3ara/ibHOI COHHOI apTepii Ta 6/1yKatoyoro HepBea.

Mpw rictonorivHomy JocniaxeHHi (3abapBaeHHs me-
TUJIEHOBMM CMHIM) CTiHKa 060X COHHWUX apTepilt cKNaja-
Naca i3 YiTKO BMpPAXKEHMX TPbOX LUAPIB: BHYTPILWHbOIO —
iHTMMK, cepeaHbOro — Mefii i 30BHILLUHbOro — afBeHTULLi,
B AKil By M NOMITHI ApPiOHI KPOBOHOCHI CyAUHM, BiAOMI AK
vasa vasorum. Yepes 4 TUKHi eKcnepumeHTy Npwu OLLiHL
rictonoriyHoi 6y40BuM CTIHKM BHYTPILLIHbOI COHHOI apTepii
B 30Hi, WO po3TawoBaHa 6e3nocepegHbo Hag bidypka-
Liieto Npu NOPIBHAHHI i3 KOHTPO/bHOLO rpynoto (puc. 1a)
B OOCNIAHIM rpyni BUABNEHO MyNbTUNIKALLIKO | CKNaaya-
TiCTb iHTUMM (puc. 16), imoBipHO, NoB’A3aHy i3 Nponide-
paui€0 KNITUH eHAOoTenito nig, BNAMBOM [yTamaTy Ha-
TPitO, @ TAKOX MOTOBLLEHHA €1aCTUYHUX BOJIOKOH Meg;i,
Lo BeAe A0 3MiHM CMiBBiAHOLWEHHS iIHTUMa-Meaif i B KiH-
LLleBOMY pe3ynbTaTi MOXKe MaTV HeraTMBHMUI BNAMB Ha Ha
nepdysito TKAHWH FOIOBHOTO MO3KY.

COHHWI INOMYC PO3TaLLOBYBaABCA B 30Hi BHYTPILUHbOI
COHHOI apTepii, 6be3nocepeaHbo Hag bidypKauieto 3a-
ranbHoOi COHHOI apTepii, 1-1,5 MM KpaHianbHiwe ocTaH-
HbOI. 3BepTana Ha cebe yBary NPUCYTHICTb afBEHTULIN-
HOrFO KaniNApHOro Cn/JieTeHHS B 30Hi COHHOrO roMyca.
Mpu dpapbyBaHHi METUNEHOBUM CUHIM BUABAAAW Bapo-
peLenTopu y BUTNALI OKPYI/IMX 3aKiHYEHD.

COHHWI rOMyC — CKNaZHe 3a OpraHisaLiero yTBOpeH-
HA, B AKOMY BM3HA4ya/M YOTUPWU OCHOBHI KOMMOHEHTU:
KNiTUHW, HEPBOBI BOJIOKHA, CYyAMHWN Ta OCHOBHY PEYOBUHY
CMOJIYYHOT TKAHWHW. CKYMUYEHHSA KITUH, LLLO TAKOX MatoTb
Ha3By K/ybOYKiB, € OCHOBHWMM CTPYKTYPHUM enemeH-
TOM COHHOTO romyca i cknaganuca y 6inoro wypa, sk i
B JIOAMHM, 3 ABOX TUMIB KAITUH: KNITUHK | TUNY (rnomyc-
Hi KNITUHK) — Big, 2 A0 12 KANiTUH B KOXKHOMY K/1yBOUKy,
B cepeaHbomy 4, oToueHi KaitnHamu |l Tuny (nigTprmy-

] . . e

{4

PucyHOK 1 — ®parmeHT BHYTPiLLHbOI COHHOI apTepii B 30Hi, W0 po3TawoBaHa 6e3nocepeaHbo Hag bidypKauielo 3aranbHOT COHHOT apTepii
6inoro wypa KOHTpoNbHOI rpynu (a) Ta gocnigHoi rpynu (6) uepes 4 TMXKHI ekcnepumeHTy. MikpodoTorpadis. 3abapsneHHA: MeTUAEHOBUM
cuHim. 36.: x400 (6).
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PUCYHOK 2 — ®parmeHT romyca 6in0oro wypa KOHTPobHOI rpynu (a) Ta gocnigHoi rpynu (6) yepes 4 TUXKHI eKCnepuMeHTy.
Mikpodotorpadia. 3abapeneHHs: meTuneHoBUM cuHim. 36.: x400 (6).

touMmMmM) — 1-3 KNiTHK B KNybouKy. Lli ABa TMNK KNiTUH
MOHa YiTKO PO3PIi3HUTM HaBIiTb 32 JOMNOMOrOIO CBIT/N10-
BOI MIKPOCKONIi, AK BUAHO Ha pUC. 2. TNOMYCHi KNITUHK
€ XeMOPELLEeNTOPHUMM i MICTUIN CEKPETOPHI TpaHyau.
[NoMycCHi KniTMHW Manu okpyriny abo oBanbHy dpopmy Ta
iX po3mip BapitoBaB Big 8 40 16 MKM. BOHM manu yiTKo
OKpec/neHe OKpyrne AP0 i BUParKeHy rpaHyN1boBaHy Ln-
Tonnasmy. Knitmuu Il Tuny, KinbKicTb AKMX cTaHOBMAA 15-
20% ycix KNiTUH FoMyca, 3a3BMYali MOMITHI Ha nepudepii
KnactepiB. BOHW HarazyBanu KAiTUHWM Henporii, manu
NOAOBracTi rinepxoMHi A4pa, TOHKY CMYXKKY LUTOMN/Ia3Mu
Ta BUPaKeHi BiAPOCTKM, AKi OTOYYBANIM INTOMYCHi KNITUHW.
COHHMI rIOMYC TaKOXK MICTMB aBTOHOMHI MiKporaHrio-
HapHi KNiTMHKM, po3TalloBaHi Ha nepudepii romycis abo
be3nocepeaHbo B OCTaHHiX. Knactepu KniTuH BigoKkpem-
JIeHi MPpOoLLApPKamMM CNoJTyYHOT TKAHWUHU, AKi, 3’ €AHYOUUC,
dbopmyBanu Kancyny coHHoro rnomyca. Ctpoma f0BKona
YaCTOYOK COHHOTO romyca b6inunx wypis mictmna b6araTo
KPOBOHOCHWX CYAMH i HEPBIB, AK i B Nt0AEN, afKe BUCOKa
BACKyNApU3aLlia Ta 3HaYHa iHHEePBaALLiA CTBOPIOOTL YMOBMU
ONA HanexXHoro GyHKLioOHYBaHHA COHHOrO riomyca.

LLlo cTOCyeTbCA CTPYKTYPHOI OpraHisaw,ii COHHoro rno-
myca yepes 4 TUKHI eKCNepUMEHTY, B KOHTPObHIN rpyni
(puc. 2a) Big3auanacs TMnosa Koro byaosa: KAiTUHM |
TUMNY, PO3TalIOBaHi B KAybo4Kax i oTodeHi KnituHamu I
TMNY, MiXK KAyBOUYKamu MOMITHI MPOLLUAPKKU CMOYyYHOT
TKaHWHW, TOAj AK B ZAOCNiAHIN rpyni (puc. 26) 3BepTano Ha
cebe yBary 3MeHLUEHHA KiNbKOCTI KNITUH | TUNY B AeAKKX
KNnactepax, a TAKOX BMPaXKeHe MOTOBLUEHHA CMOYyYHOT-
KaHVWHHMWX MPOLUAPKIB MiX HUMMN.

TaKMM YMHOM, Yepes 4 TUXKHI eKCepuMeHTy 3BepTa-
1 Ha cebe yBary BMpPaXKeHi 3MiHWU CTPYKTYpPU CTiHKMK CO-
HHUX apTepilit Ha MIKPOCKOMIYHOMY PiBHi, @ TAKOXK 3MiHK
mopdonorii COHHOro rnomyca y TBapuH AOCAIAHOT rpynu,
o mornm 6yt 6esnocepeHbO CIPUUMHEHI BBEAEHHAM
MOHOHATPIEBOI COANi FYyTaMiHOBOI KUC/IOTU NepopanbHUM
LLUNAXOM Y MOPIBHAHHI i3 KOHTPO/ILHOIO TPYMOO, AKa Xap-
YoBOi f06aBKM He OTpUMyBaa. 3ragaHi BuLLe Mopdosio-
riYHi NpoABKM MorM ByTU HacNiAKOM ik besnocepesHbOro
TOKCMYHOTO BMJIMBY I/TyTamMaTy HaTpito, TaK i pe3ysbTaTom
Moro onocepeaKoBaHoi Aii, a came cTumynauii anetTuty

TBapUWH AOCNIAHOI rpynu, WO NpM3BoAuaa 40 NOCUIEHHA
MOYyTTA TON0AY, CNOXKMBAHHA BiNbLIOT KinbKOCTI TXKi i, AK
HacnigokK, weuaworo Habopy Baru.

TakMM YMHOM, CNif, BPaxoByBaTU MOXK/IMBI NOPYLUEH-
HS CTPYKTYPHOT opraHisalii COHHUX apTepiit, AiNAHKK co-
HHOI Na3yxu i BlacHe COHHOrO IJIoMyca Yy 0cib, LLLo NoCTin-
HO BXXMBAOTb B IPKY [/lyTaMaT HATPItO B AKOCTI Xap4oBOi
006aBKM ON1A MOMXIMBOIO CBOEYACHOTO MonepeayeHHnA
HECMPUATAUBUX BiAOANEHUX HACNIAKIB A9 MO3KOBOro
i cucteMHoro KpoBoobiry wasxom mogmoikauii YNHHK-
KiB PU3MKY i BKMBAHHA BiANOBIAHUX MPOINAKTUYHMX
3axogis.

BucHoBKkK. OTpUMaHI AaHi cBigyaTb Npo Te, WO Ha
paHHiIX TEpMiHaX CMCTEMATUYHE BXUBAHHA B XKy IlyTama-
Ty HaTpito MoKe ByTH NOB’A3aHe i3 3MiHAMM CTPYKTYPHOI
OpraHi3aLyii COHHOI Nasyxu, Mopdoorii COHHOro romyca
i BYL0BM CTIHKM COHHWX apTepii, WO MOXe NpU3BOAUTU
[0 PO3BUTKY MOPYLIEHb MO3KOBOrO KpoBOObiry, piBHO
AK i GyHKLiOHaNbHUX 3MiH 3 BOKY COHHOro rmomyca. Po-
3YMIHHA XapaKTepy i CTyneHA BMPAXKEHOCTi CTPYKTYPHUX
3MiH AiIAHKN COHHOI Nasyxu Mig, BNAMBOM [JlyTamaTy Ha-
TPito MOXe cnpuATK 3anobiraHHIO PO3BUTKY BiadaneHux
HaCNiAKIB MOPYLUEHH MO3KOBOro KpoBoOGiry i dyHKU,i
COHHOrO [IOMyCa, 30Kpema MO3KOBWX iHCYNbTiB, apTe-
pianbHOI rinepTeHsii i KOrHITMBHUX PO3/1a4iB CyAMHHOIo
reHesy.

MepcnekTnBM NopanbLINX AOCNiAKeHb. [ofanbLio-
ro BMBYEHHA NOTpPebye CTyNiHb BUPAXKEHOCTI i XapaKTep
MOPdONOriYHMX 3MiH AiNAHKM COHHOI Masyxu, CTIHOK
COHHMX apTepil Ta COHHOrO FIOMyca MpU TPUBaANOMY
BXMBAHHI B 3Ky [lyTamaTy HaTpilo, @ TaKOXK 0C0B/IMBOCTI
CTPYKTYPHOI OpraHisaLyii CoHHOi Nasyxu 3a yMoB 1Moro Bia-
MiHW. BakAnMBMM B NPaKTUYHOMY CEHCi € JOCNIOKEHHA
NMUTaHHA 3BOPOTHOCTI CTPYKTYPHUX 3MiH, LLO HaCTaloTb
niZ BN/AMBOM [/lyTaMaTy HaTpito, a TaKoX ¢aKTopis, WO
MOXKYTb CMOBI/IbHIOBATM YM HIBENOBATU MOr0 HeraTuBHi
edpekTun.

Nitepatypa

1. Batsis JA, Zagaria AB. Addressing Obesity in Aging Patients. Med Clin North Am. 2018 Jan;102(1):65-85.
2. Davies NE. Chinese-restaurant syndrome. N Engl J Med. 1968 May;278(20):1124.
3. JinL, Lin L, Li GY, Liu S, Luo DJ, Feng Q, et al. Monosodium glutamate exposure during the neonatal period leads to cognitive deficits in

adult Sprague-Dawley rats. Neurosci Lett. 2018 Aug;682:39-44.

4. Obayashi Y, Nagamura Y. Does monosodium glutamate really cause headache?: a systematic review of human studies. J Headache Pain.

2016;17(1):54.

5. Nnadozie JO, Chijioke UO, Okafor OC, Olusina DB, Oli AN, Nwonu PC, et al. Chronic toxicity of low dose monosodium glutamate in albino

Wistar rats. BMC Res Notes. 2019 Sep;12(1):593.

162

ISSN 2077-4214. BicHuKk npo6nem 6ionorii i meguumnHm — 2022 — Bun. 2, Tom 2 (165)



MoPoONOrA

o

Bevzo VV. Vplyv tryvalogo vvedennya gluamatu natriyu na riven deyakyh metabolitiv azotystogo obminu v syrovattsi krovi shchuriv. Visnyk

Problem Biologii i Medycyny. 2017;135(1):83-86. [in Ukrainian].

Konopelniyuk 1Y, Prybytko IU, Tsyriuk Ol, Falaleeva TM. Patofisiologichna characterustika eksperymentalnoi modeli ozhyrinnya u samyts

shchuriv, vyklykanoi neonatalnym vvedennyam glutamatu natriyu. Scientific Journal. ScienceRise:Biological Science. 2016;3(2):14-8. [in

Ukrainian].

Sasaki-Hamada S, Hojyo Y, Mizumoto R, Koyama H, Yanagisawa S, Oka JI. Cognitive and hippocampal synaptic profiles in monosodium

glutamate-induced obese mice. Neurosci Res. 2021 Sep;170:201-7.

Bevzo VV. Doslidzhennya toxodynamily glutamate natriyu na organism shchuriv za umovy tryvalogo yogo vvedennya. Clinichna ta

Experimentalna Pathologia. 2016;15(56):13-16. [in Ukrainian].

10.Hammond-Haley M, Hartley A, Essa M, DeLago AJ, Marshall DC, Salciccioli JD. Trends in Ischemic Heart Disease and Cerebrovascular
Disease Mortality in Europe: An Observational Study 1990-2017. JACC. 2021;77(13):1697-1698.

11. Heck D, Jost A. Carotid stenosis, stroke, and carotid artery revascularization. Prog Cardiovasc Dis. 2021;65:49-54.

12.Krawisz AK, Carroll BJ, Secemsky EA. Risk Stratification and Management of Extracranial Carotid Artery Disease. Cardiol Clin.
2021;39(4):539-549.

13.Banerjee A, Mukherjee S, Maiji BK. Worldwide flavor enhancer monosodium glutamate combined with high lipid diet provokes metabolic
alterations and systemic anomalies: An overview. Toxicol Rep. 2021;8:938-961.

14.Laila SR, Astuti DA, Suparto IH, Handharyani E, Register TC, Sajuthi D. Atherosclerotic Lesion of the Carotid Artery in Indonesian
Cynomolgus Monkeys Receiving a Locally Sourced Atherogenic Diet. Vet Sci. 2022;9(3):105.

15.Moser J, van Ark J, van Dijk MC, Greiner DL, Shultz LD, van Goor H, et al. Distinct Differences on Neointima Formation in Immunodeficient

and Humanized Mice after Carotid or Femoral Arterial Injury. Sci Rep. 2016;6(1):1-14.

N

®

©

CTPYKTYPHA OPTAHI3ALIA COHHOI NA3YXU HA PAHHIX ETAMAX BMN/IUBY [MTYTAMATY HATPIIO B EKCMEPU-
MEHTI

Copgomopa O. O.

Pe3stome. Bcmyn. TnytamaTt HaTpilo — of4HA 3 HaMMOWMPEHIWNX XapyoBUX A0OABOK, WO LUMPOKO BXKMBAETHCA
B Ky i BBAXKA€TbCA BiAHOCHO 6e3MeyHol A0 3acTocyBaHHA. OfHaAK NPOTArOM YCbOro Yacy BUKOPWUCTAHHS MOro B
Xap4oBili MPOMMUCAOBOCTI Y HAYKOBLLIB i NiKapiB BUHUKAIM 3aCTEPENKEHHA LLLOAO MOr0 MOXK/IMBOIO HECMPUATINBOTO
BN/IMBY Ha OpraHiam, oco6MBO NpY TPMBAOMY NEePOPabHOMY 3aCTOCYBaHHI. B YUNCNEHHWUX HAYKOBUX AOCAIAKEH-
HAX BUABNAMM Pi3HOMAHITHI TOKCUYHI epeKTU ryTamaTy HaTPilo HA OPraHu i TKAHWHM, WO BUABAAZINCA B 3MiHaX
X CTPYKTYpHOI opraHi3ay,ii i nopyweHHi ¢yHKUin. OgHaK BNAMB ryTamaTy HATpPilo, 30KPemMa, Ha CTPYKTYpPY CyAMH,
notpebye NoAasbLIOrO BUBYEHHS, 3 OMNAALY Ha NOAEKYAM Cynepeyusinei HasBHI AaHi HAayKOBOI NiTepaTypu, a TaKoX
neBHi 06MeXeHsA MOXK/IMBOCTEN iMNeMeHTaLii pe3ynbTaTiB eKCNepuMeHTaNbHX AOCAIAKEHD B KNIHIYHUIA NPaKTUL,
noB’sA3aHi i3 0cobAMBOCTAMMN AM3ANHY AEAKUX JOCNIAKEHD HA TBAPMHAX, @ TAKOXK 3aCTOCYBAHHAM B HUX Pi3HUX LUAS-
XiB BBEZ,EHHA ryTamaTy HaTpito, L0 He 3aBXAM L03BOAE €KCTPANO/OBATU OTPMMAHI B AOCNIAXKEHHAX HA TBapMHAX
pe3ynbTaTh Ha NACbKY nonyasauito. Mema — npoaHanisyBaTv MOpdONOriYHi 3MiHM COHHOI Ma3yxM Ha PaHHix eTanax
BMN/IMBY [/lyTamaTy HaTpilo Npu nepopasbHOMY BBeAEHHi oro B ekcrnepumeHTi. 06’ekm | memoodu 00CniOHeHHS.
JocnifrKeHo AinsHKy coHHOT nasyxu 10 nabopaTopHMX BiNMX WypiB CaMLiiB, L0 BNPOAOBXK 4 TUXKHIB OTPUMYBaNu
rAyTamat HaTpito nepopasnbHo B Ao3i 10 mr/kr/goby, metogamm mopdooriyHOro AoCNiAXKEHHA (NpenapyBaHHS,
MEeTOoZ, KOpOo3ii, riCTONOrYHNI) Ha MaKPO-, MIKPOCTPYKTYpHOMY piBHAX. OTpUMaHi AaHi NOPIBHAHO i3 pe3ynbratamu
MOPHONOTIYHOrO AOCAIANKEHHSA L€l XK AiNAHKKM y 10 TBAPUH KOHTPOABHOT rpynu.

BucHosKu. OTpuMmaHi faHi cBigyYaTb NpoO Te, WO Ha PaHHIX TEPMiIHAX CUCTEMATUYHE BXMBAHHA B XKy ryTamary
HaTpilo MoKe ByTU NoB’sA3aHe i3 3MiHaMW CTPYKTYPHOI OpraHisauyii CoOHHOI nasyxu, mopdonorii COHHOro rnomyca i
6yL0BM CTIHKM COHHMX apTepii, Wo MoXKe NpMU3BOAUTM A0 PO3BUTKY MOPYLUEHb MO3KOBOrO KPOBOOLIry, piBHO fK i
dYHKUiOHanbHMX 3MiH 3 60Ky COHHOro rnomyca. Mofanblioro BUBYEHHA NOTPebyeE CTyNiHb BUPaXKeHOCTi mopdono-
rYHUX 3MiH NPY TPUBANIOMY BXKMBAHHI B 3Ky r1yTamaTy HaTpito, a TaKOXK 0COBANBOCTI CTPYKTYPHOI OpraHisaLii COHHOI
nasyxu 3a yMOB MOro BigMiHMN.

Kntouosi cnoBa: rnyramat HaTpito, COHHa Nasyxa, COHHWUI IOMYC, BHYTPILLHA COHHa apTepia, 6idypKaLia COHHMX
apTepin.

CAROTID SINUS STRUCTURAL ORGANISATION AT EARLY STAGES OF MONOSODIUM GLUTAMATE
CONSUMPTION: EXPERIMENTAL STUDY

Sodomora O. O.

Abstract. Background. Monosodium glutamate is a food additive and flavor enhancer that is widely used and
has been considered relatively safe for consumption in many countries. For the duration of its use in food industry
monosodium glutamate has raised concern in researches and health professionals due to its reported toxic effects
on the structure and function of internal organs, especially in prolonged oral consumption. Numerous scientific
research studies have reported various toxic effects of monosodium glutamate that manifested in structural and
morphologic changes of organs and tissues resulting in their functional impairment. However, further studies are
needed to establish monosodium glutamate role in pathologic changes of vascular morphology due to somewhat
controversial scientific data presently available and certain limitations arising when it comes to implication of ex-
perimental studies’ results in clinical practice, given the various design of the animal studies, as well as different
ways of monosodium glutamate administration used in them, proving it hard to extrapolate some results on human
population. Objective. The objective of this study was to analyze morphologic changes of carotid sinus at the early
stages of monosodium glutamate oral administration in experimental setting.

Materials and methods. Carotid sinuses of 10 adult male white laboratory rats were subjected to morphologic
studies (preparation, corrosion, histology) following 4 weeks of oral administration of 10 mg/kg monosodium glu-
tamate daily. The data was compared with the results of morphologic study of carotid sinus in the control group of
10 adult male rats.

Conclusions. The data obtained points towards the fact that systematic oral administration of monosodium glu-
tamate may induce structural changes of carotid sinus, carotid glomus and carotid arteries wall even at early stages
of consumption, which may result in brain perfusion compromise, as well as in functional impairment of carotid
glomus. Further investigation is needed to establish the fact and degree of structural impairment of carotid sinus in
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prolonged monosodium glutamate use, as well as to evaluate morphologic changes associated with monosodium

glutamate withdrawal.
Key words: monosodium glutamate, carotid sinus, carotid glomus, internal carotid artery, carotid bifurcation.

ORCID aBTOpa Ta Oro BHECOK A0 CTaTTi:
Sodomora O. O.: 0000-0002-3434-5109 ABPEF

Appeca gna KopecnoHgeHuii

Cogomopa Onbra OnekciisHa

J1bBiBCbKUI HaLioHaNbHUI YHiBepcuTeT imeHi JaHuna Mannubkoro
Appeca: YKpaiHa, 79010, m. Jlbsis, ByA. [Mekapcbka 69

Ten.: +380952773030

E-mail: o.sodomora@gmail.com

A — KoHUenuia poboTu Ta Au3aitH, B — 36ip Ta aHani3 gaHux, C — BiANOBIAANbHICTb 3a CTAaTUYHMIA aHani3, D — HanucaHHA cTaTTi, E — KpUTUYHKUI
ornag, F— octaToyHe 3aTBEpAMKEHHSA CTaTTi.

Cmamms Hadiliwna 18.11.2021 poky
CraTTa npuiiHATa A0 APYKy 03.05.2022 poKy

164 ISSN 2077-4214. BicHuKk npo6nem 6ionorii i meguumnHm — 2022 — Bun. 2, Tom 2 (165)



