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The research is devoted to studying the toxic effect of monosodium glutamate on the rats' pancreas. The experi-
ment was conducted on 20 white male rats of reproductive age in two series of the experiment — a control group
(standard diet) and an experimental group (daily addition of monosodium glutamate to the diet at a dose of 0.07 g/
kg). 4 and 8 weeks after removing the rats from the experiment, the pancreas state was evaluated by histological
methods (light and electron microscopy). After four weeks of taking monosodium glutamate, signs of swelling of the
pancreas exocrine part, atrophic changes in acini, increased accumulation of zymogen granules in some acinar cells,
and pyknosis or lysis of acinar cells were noted. Langerhans' islets were mainly round or oval, clearly demarcated
from the acini, but showed small or hypertrophied islets with a low density of beta cells with pyknosis or nuclear lysis.
After eight weeks of nutrition with monosodium glutamate, degenerative-destructive disorders of acini increased,
and small acini with apoptosis of acinar cells were located around dilated ducts. Growth of adipose and connective
tissue was recorded. Pronounced swelling of the organ was observed. The vessels were inflamed and did not contain
erythrocytes. Ducts, both interlobular and acinous, are expanded, filled with liquid and with a violation of the wall
structure. The islets of Langengars differed in size. Degenerative changes in the endoplasmic reticulum and mito-
chondria, and a decrease in the content of granules, were noted in alpha and beta endocrinocytes. Thus, as a result
of the morphological study, it was established that due to the action of monosodium glutamate in the rats' pancreas,

destructive changes developed in its exocrine and endocrine parts.
Key words: monosodium glutamate, pancreas, histology, rats.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work “Mor-
phological characteristics of internal organs and vascu-
lar bed in ontogenesis in the norm and regularities of
their reorganization in obesity and the action of physical
factors on the body”, which was carried out at the Dany-
lo Halytsky Lviv National Medical University following
the state plan and program. State registration number
0119U102059.

Introduction.

The toxic effect of monosodium glutamate has been
described in numerous animal studies and determined
in humans [1]. However, in most experimental studies,
the method of administration and the dose were not
similar to humans’ intake of monosodium glutamate.
Research is ongoing. Experimental studies on animals
were carried out using different doses and depending
on the age of the rats. Most of the studies were carried
out on rats in the neonatal period, noting the effect of
monosodium glutamate on changes in internal organs
and metabolic parameters of the body [2, 3, 4, 5]. It has
been proven that administration of monosodium gluta-
mate in the neonatal period led to the development of
obesity in 4-month-old rats; their body weight was sig-
nificantly higher than control animals. In addition, the
development of pancreatitis, an increase in the level of
pro-inflammatory interleukins, an increase in the level
of glucose in the blood and, ultimately, the development
of type 2 diabetes [5, 6, 7, 8] have been recorded. The
negative effect of monosodium glutamate was noted in
various experimental conditions with a combination of
risk factors. Long-term administration of sodium gluta-
mate to rats of different sexes and ages in combination
with “passive tobacco smoking” led to an increase in
free radical oxidation rates [9]. In another study, com-
bining a high-lipid diet with monosodium glutamate led
to dyslipidemia. It contributed to the developing of non-

alcoholic fatty liver disease with subsequent metabolic
changes and systemic abnormalities, even malignant
tumours [10].

In the literature, there are only isolated studies of
the monosodium glutamate effect on the pancreas
state. They are mainly performed on newborn rats or
mice [2, 5, 7]. Therefore, it prompts researchers to con-
tinue experimental studies on the duration of use of
MSG and the range of doses affecting the pancreas.

The aim of the study.

To determine the morphological pancreas state of
male rats after the long-term addition of monosodium
glutamate to food.

Object and research methods.

The experiment was conducted on 20 white male
rats of reproductive age (2.5-3 months). At the experi-
ment’s beginning, the rats’ weight was 250.0+5.0 g.
Every day, 70 mg/kg sodium glutamate was added to
the diet of 10 rats orally with a pipette to enhance taste
preferences [11, 12]. In recalculation, our chosen dose
of 70 mg for a rat is equivalent to an average of 790 mg
for a person weighing 70 kg. Calculation formula accord-
ing to [13]: human dose (mg/kg) = rat dose (mg/kg) x
Km ratio (6.2 for rat) = 70 mg/kg x 6.2 = 11.29 mg/kg;
the dose of a person with an average weight of 70 kg is
11.29 mg/kg x 70 kg = 790 mg.

Control rats (10 animals) received a standard diet. In
the 4th and 8th weeks, rats were removed from the ex-
periment by decapitation (under inhalation anaesthesia
with diethyl ether) due to the need to obtain blood for
further biochemical studies. The rats were kept under
standard conditions in the vivarium of the Danylo Halyt-
sky Lviv National Medical University in compliance with
the basic principles of working with experimental ani-
mals following the provisions of the European Conven-
tion for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Strasbourg
1986), general ethical principles of animal experiments
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Figure 1 — Fragment of the pancreas exocrine part. Edema. Lysis or
pyknosis of acytocytes. Atrophic changes in acini. Staining: Azan.
Magnification: 400.

Figure 2 — Fragment of the pancreas. Zymogen granules in the
cytoplasm of exocrinocytes. Overflow of ducts with granular
eosinophilic content. Staining: hematoxylin and eosin.
Magnification: 100.
adopted by the First National Congress on Bioethics
(Kyiv, 2001), the Law of Ukraine “On the Protection of
Animals from Cruelty” (dated February 21, 2006) [14,

15, 16].

For histological examination, serial sections after
passing through paraffin with a thickness of 7-10 um
were made on a Reichert microtome (Austria). Depa-
raffinized sections were stained with hematoxylin and
eosin, as well as azan. Images of histological prepara-
tions were displayed on a computer monitor from the

SEO SCAN microscope and with the help of a Vision CCD

Camera. For electron microscopic examination, frag-
ments of the pancreas were fixed in a 4% glutaralde-
hyde buffer solution; post-fixation was carried out in a
1% osmium solution (0sO,) followed by dehydration in
ethyl alcohol (from 50° to 100°) and acetone [17]. After
impregnation with a mixture of epoxy resin and araldite
using a diamond knife (DIATOM), ultrathin sections
(from 50 to 100 nm) were made on an ultramicrotome
LKB 2188 Ultrotom NOVA (Sweden), they were contrast-
ed with uranyl acetate and lead citrate according to the
Reynolds method. Sections were analyzed in a Tesla BS-
500 transmission electron microscope (Sweden).

Research results and their discussion.

The control group of rats. The pancreas is covered
with a thin connective tissue capsule, the fibres divid-
ing the gland into lobes. Between the lobes are blood
vessels, nerve fibres and ducts. In the parenchyma,
structural and functional units of the exocrine part are
differentiated — acini with characteristic acinar cells
(exocrinocytes) with a nucleus asymmetrically shifted to
the periphery. Acini are separated from each other by
narrow layers of connective tissue strands.

Islets of Langerhans are round or oval, located main-
ly in the tail of the pancreas between the pancreatic
acini. Alpha and beta cells are differentiated in them.
If in humans, alpha cells are found among beta cells
throughout the islet, then in rats, there are beta cells in
the central part and alpha cells in the peripheral parts;
that is, in humans, the islet has a mosaic type of struc-
ture, in rats, it has a mantle type. The ratio of alpha and
beta cells varies depending on the size of the islets. A
feature of the structure of the islets was the presence of
capillaries that formed a vascular glomerulus.

Interlobular and intralobular blood vessels are thin
with narrow lumens. Most of the vessels are moderately
full or empty of contents. Interlobular and intralobular
connective tissue is moderately developed and is local-
ized mainly around excretory ducts and perivascularly.
The ducts were clearly defined in the preparations. In
interstitial ducts, the wall is represented by a single-lay-
ered flat epithelium. In the intralobular ducts, a single-
layer cubic epithelium is noted. The interlobular and
common ducts are formed by a single-layer prismatic
epithelium, which are covered with a layer of loose con-
nective tissue.

In contrast to the control animals, after four
weeks in the experimental rats’ pancreas, signs of
swelling of the pancreas exocrine part were estab-

Figure 3 — Langerhans islets. A — Atrophy. Vacuolization of the beta-cell cytoplasm (arrow). B — Hypertrophy.
Karyopyknosis of beta cells (arrow). Staining: hematoxylin and eosin. Magnification: 400.
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Figure 4 — Fragment of a rat pancreas. Acini of reduced size, growth
of loose connective tissue. Staining: Azan. Magnification: 200.

lished. The connective tissue covering the gland is strati-
fied in some areas; swelling with the expansion of the
lumens between the acini was determined near the
ducts in some places in the areas of the septa. In the
peripheral parts of the gland, an increase in the con-
tent of zymogen granules in the cytoplasm was found in
the acinar cells, which displaced the nuclei and caused
cell membrane destruction. In some acini, there was
no clear border between exocrinocytes. However, in
most acinar cells, the nuclei were located basally, had
the same shape and size, and were characterized by 2-4
nucleoli. Some acini were small in size. Single acini with
1-3 cells were observed, which were located centrally,
and had an irregular shape; pyknosis or lysis of acinar
cells was recorded in some (fig. 1).

The walls of the pancreatic ducts were mainly in-
tact (fig. 2). However, in some parts of the pancreas,
due to the functional activity of acinar cells, the ducts
overflowed with granular eosinophilic content. Full
blood vessels of the capillary type were detected when
staining with azan. Intralobular and lobular vessels were
dilated and filled with erythrocytes. Lymphatic vessels
were intact.

The islets of Langerhans mostly kept their shape,
were round or oval and were separated from the acini,
but there were islets of different shapes: small or hyper-
trophied (fig. 3 A, B). In the islets, alpha and beta cells
with a characteristic locations were noted. However, in
some of them, the density of beta cells was low, and
single nuclei with pyknosis or lysis were noted.

Figure 6 — Pancreatic exocrinocyte. Decrease in the number of
zymogenic granules. Contrasted by Reynolds. Magnification: 6000.

Figure 5 — Fragment of a rat pancreas. Replacement of lobules with
adipose tissue, swelling, growth of connective tissue. Staining:
Azan. Maghnification: 100.

After 8 weeks, degenerative-destructive disorders
of the acini were revealed, manifested by a decrease in
size and separation from each other by a layer of loose
connective tissue (fig. 4).

Some acini and even lobules were replaced by adi-
pose tissue (fig. 5). Connective tissue grew between
acini and in interlobular spaces, leading to the defor-
mation of both individual exocrinocytes and acini as a
whole. Pronounced swelling of the organ was observed.
The vessels were inflamed and did not contain erythro-
cytes. Round cell infiltrates were found in the sections of
the vascular triads and the organ’s parenchyma. Ducts,
both interlobular and acinous, are dilated and filled with
liquid, some with a violation of the walls.

Many exocrinocytes have a reduced number of zy-
mogen granules (fig. 6). Exocrinocytes that did not
contain zymogen granules were quite common. In exo-
crinocytes in the cytoplasm, expanded cisterns of the
granular endoplasmic reticulum and destruction of ribo-
somes were noted.

Mitochondria were characterized by a lightened ma-
trix due to the loss of cristae and increased formation of
autophagolysosomes. There were cells with nuclei filled
with intensely osmiophilic condensed heterochromatin,
which indicates the development of cell apoptosis (fig.
7). Necrotic changes associated with the destruction of
membrane organelles were also noted in most other
exocrinocytes.

Figure 7 — Pancreatic exocrinocyte. Condensation of
heterochromatin in the nucleus. Expansion of the tubules of the
granular endoplasmic reticulum. Mitochondria with disturbed
organization of cryst. A membrane-enclosed autophagolysosome in
the cytoplasm. Contrasted by Reynolds. Magnification: 10000.
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Figure 8 — Pancreas fragment. Langerhans islands. Single beta cells.
Staining: hematoxylin and eosin. Maghnification: 400.

Figure 9 — Pancreatic beta cells. Decrease in the number of
secretory granules. Expanded tubules of the granular endoplasmic
reticulum. Golgi complex reduction. Magnification: x10000.

In the preparations, the islets of Langerhans were of
different shapes and sizes, and the islets of small sizes
with a low density of beta cells (fig. 8) and various blood
filling prevailed. The growth of connective tissue, which
replaced the sinusoidal spaces, was recorded.

In pancreatic islets, a decrease in the number of se-
cretory granules in alpha-endocrinocytes and beta-en-
docrinocytes was noted. Individual endocrinocytes had
necrotic changes in membrane organelles. Mitochon-
dria were swollen, with a lightened matrix and partially
destroyed cristae. The Golgi complex is represented by
individual tubules (fig. 9). There are lumens between ri-
bose clusters. In the connective tissue, the expansion of
individual capillaries was observed, and an increase in
the number of lymphocytes and fibroblasts was noted.
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It can be assumed that the toxic effect of the nu-
tritional supplement MSG on AA transporter (EAAC),
identified only in acinar cells, leads to early atrophic and
destructive changes in acini. Taken together with litera-
ture data, glutamate transporters have been identified
in the pancreas, namely, in the islets of Langerhans, AA
type L transporters (LAT1), glutamate 1 (GLT1), gluta-
mate-aspartate (GLAST), vesicular cystine/glutamic acid
transporter (xCT), the last one is also identified in duct
cells [18], it is possible to conclude that the toxic effect
of glutamate disrupts the function of transporters. In
addition, it has been proven that the administration of
monosodium glutamate to rats in the neonatal period
led to an increase in the content of interleukin-1 (IL-1)
and IL-12Br40, as well as to a decrease in IL-4, IL-10,
that is, interleukins, which under the action of mono-
sodium glutamate indicate about the inflammatory ac-
tivity of macrophages and their secretion of interleukin
1, tumour necrosis factor-o (TNF-a) and interleukin 6,
that is, they have a pro-inflammatory effect [5]. One of
the factors may be the obesity of the gland because it is
known that adipocytes express pro-inflammatory cyto-
kines, which also inhibit the state of its cells.

Conclusions.

Monosodium glutamate (70 mg/kg based on the live
weight of rats) leads to atrophic, destructive and inflam-
matory changes in the pancreas. In the exocrine part,
after four weeks of animals feeding with monosodium
glutamate, atrophic changes of the acini with the loss
of acinar cells, a change in their shape, size and secre-
tory activity were revealed. After eight weeks, the local
replacement of the parenchyma by fibrous and adipose
tissue and the formation of inflammatory infiltrates was
determined. Expansion of the pancreatic ducts with
an overflow of their liquid and violation of the wall’s
structure was accompanied by discomplexation of the
adjacent acini and cell apoptosis. In the Langerhans is-
lets, there were small islets with a reduced density of
alpha and beta cells, a low density of granules in the cy-
toplasm, the growth of connective tissue in the areas
of vascular glomeruli and impaired blood supply were
noted.

Prospects for further research.

The research will be related to the study of histologi-
cal, morphometric and electron-microscopic changes in
the structural components of rats’ pancreas after the
withdrawal of sodium glutamate nutrition.

TOKCUYHWUI BNJIUB IYTAMATY HATPIKO HA niawayHKOBY 3AN103Y
Y}KropoacbKuii HauioHanbHUIA yHiBepcuTeT (M. YKropopg, YKpaiHa)
yulia.litvak@uzhnu.edu.ua

ZlocnioreHHa npuceavYeHe 8UBYEHHIO MOKCUYHO20 8aAUBY 21ymamamy Hampito Ha MidwayHKosy 30103y Wypis.
ExcnepumeHm nposedeHo Ha 20 binux wypax-camuysax pernpooyKmusHo20 8iKy y 080X cepiax eKkcriepumeHmy —
KOHMponbHa 2pyna (3seuyaliHe xap4yysaHHs) ma 0ocnioHa 2pyna (wodeHHe 000a8AHHA 2Aymamamy Hampiio e
pauioH 8 003i 0,07 2/k2). Yepe3 4 ma 8 muxHis nicaa eusedeHHsA Wypi 3 ekcrnepumeHmy CmaH niowayHKoeol 3a,103u
OYiHI08ANU 2icMOs02iYHUMU MemoOamMu (c8imao8a ma enekKmMpoHHA MiKpockonis). Yepes 4 muxcHi npulimaHHA
21ymamamy Hampito 8iOMiyeHo 03HAKU HABPAKY eK30KPUHHOI YaCMUHU Miow1yHKOBOI 3a103U, ampogiyHi 3MiHU
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ayuHycis, 8 0eaKUX AUUHAPHUX KAIMUHAX nocuneHe HAKOMUYEeHHA 2paHyn 3uMozeHy, 3a¢diKcosaHo nikHo3 abo nizuc
auUHapHUx KaimuH. Ocmpisui /laHeepeaHca 8 0OCHOBHOMY bynu okpyasni abo 08asbHI, YimKo giomexcysanucs 8io
ayuHycie, 00HaK 8useaAnuU OpibHi abo einepmpogosaHi ocmpisyi 3 HU3bKOI WinbHicmio 6ema-KaimuH 3 nikHO30m
abo nizucom sAdep. Yepes 8 muicHi8 Xap4yyB8aHHA 3 271ymamMamom Hampito Oe2eHepamueHO-0ecCmpyKmMueHiI
MOPYyWeHHA QUUHYCi8 HOPOCMA U, HABKO/O0 PO3WUPEHUX MPOMOKI8 po3mauwosysanuca ayuHycu Masaux po3mipis
3 aronmo3omM GUUHAPHUX KAimuH. 3aghiKCO8aHO PO3pOCMAHHA HUpPO8OI ma crosay4YHoi mKaHuH. Criocmepizanu
supaxceHull HabpsAk opaaHy. CyouHu bynau 3anani, He micmunau epumpoyumis. [IPOMOKU, AK MiX4Yyacmkosi, makK U
QUUHO3HI — pO3WUpEeHi, 3arMo8HeHi PiOouHo 3 nopyuwieHHAM bydosu cmiHoK. Ocmpisyi JTaHeeHeapca po3pizHAuca
posmipamu. B anvbgpa- u bema eHOOKpuHouumax esiOMiyeHo Oe2eHepaMuBHi 3MiHU eHOOoMNaAa3MaMUYHO20
pemuKyayma ma MimoxoHOpill, 3HUMEeHHA emicmy epaHya. TaKum YuHoMm, y pe3yabmami mMopgoso2iyHo20
00Cni0HeHHa 8CMaHoB/1eHo, Wo 8HACAIOOK Oii enymamamy Hampito 8 niowinyHKosill 3a103i wypie po3susanucs
decmpyKmusHi 3MiHU 8 eK30KpUHHIl ma eHOOKPUHHIU iT YyacmuHax.

Karuoei cnoea: enymamam Hampiro, niowsayHKO8a 30,1030, 2icmosioais, wypi.

3B’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CAIA-
HUMK poboTamu.

PoboTa € ¢pparmeHTOM HayKoBO-gocCNigHOI poboTu
«MopdonoriyHa XapaKTepucTMKa BHYTPILWHIX OpraHis
Ta CYAMHHOTO pyc/ia B OHTOreHesi y HOpPMi Ta 3aKOHO-
MipHOCTI iX NnepebyaoBu NpU OXKMUPIHHI Ta Aji Ha opra-
Hi3M Qi3NYHUX YMHHUKIBY», KA BUKOHYBanacb y J1bBiB-
CbKOMY HaLLiOHa/IbHOMY MeAUYHOMY YHIBEPCUTETI iMeHi
[JaHnna Tanuupbkoro 3rigHO 3 AeprKaBHMM NJaaHOM
Ta nporpamoto. [lepxaBHUN peecTpauimHUin Homep
0119U102059.

Bcryn.

TOKCUYHWMI BNAUB ryTamaTy HaTpito ByB onucaHui
B YNC/IEHHUX OOCAIAKEHHAX HA TBAPMHAX Ta BU3Ha4YeHO
ny noaunHu [1]. OgHak y BinbloCTi eKcnepumeHTanb-
HUX AOCNIAXKEHb MeToA, BBEAEHHA i A03M He 6ynu nogi-
6HMMM [0 NpPUMOMY TIyTamaTy HaTpito aoauHoto. [o-
CNiAXKeHHA TPMBatOTb. EKCneprMmeHTanbHi fOCHiAXKEHHA
Ha TBAapWMHax MPOBOAMAN 3 BUKOPUCTAHHA Pi3HUX 03
i B 3a71eXXHOCTI BifA BiKy LWypiB. binblwicTb gocnig»KeHb
npoBefEeHO Ha Llypax HeoHaTaNbHOro nepioay 3 BiA-
3HAYEHHAM Aji ryTamaTy HaTpPito Ha 3MiHM BHYTPILLHIX
opraHiB M meTaboniyHi NOKasHWKIB opraHismy [2, 3, 4,
5]. loBeneHo, o BeAeHHA ryTamaTy HaTpilo B HEOHa-
TaZlbHOMY MnepioAi NPU3BOANI0 A0 PO3BUTKY OXKUPIHHA
y 4-mic. WwypiB, Maca Tina akux 6yna BMparkeHo binbluoto
B NOPIBHAHHI 3 KOHTPONbHMMWU TBapuMHamu. Kpim Toro,
3adikcoBaHO PO3BUTOK NAHKPeaTUTY, 36iNblUeHHSA PiBHA
npo3anasibHUX iHTepP/IeNKiHIB, MiABULWEHHA PiBHA MtO-
KO3M B KPOBI i, 3peLuToto, PO3BUTOK LyKpOBOro Aiabety
2 tuny [5, 6, 7, 8]. Bia3HaueHo HeraTUBHY Aito ryTamaty
HaTpit0 B Pi3HUX eKCnepuMeHTasIbHUX YMOBax 3 KOMbI-
Hauieto dakTopiB pM3KKy. TpMBaie BBEAEHHA [yTama-
Ty HaTPIlO LWypam Pi3HOI CTaTi Ta BiKy B CMONYyYeHHi 3
«MaCUBHUM TIOTHOHOKYPIHHAM» MPU3BOAWUAO A0 NigBu-
LWEeHHA MOKa3HMKIB BiIbHOPAANKANBHOTO OKUCHEHHSA
[9]. B iHWOMY AocnigKeHHi cnofyYyeHHs B Ai€Ti BUCOKO-
ro BMICTy Ninigis 3 rAyTamaTom HaTpito NpU3BOAUTb 40
ancninigemii, cnpuano po3BUTKY HEaNIKOrobHOI XUpPOo-
BOI XBOPOOW MeyiHKM 3 HACTYMHUMMK MeTaboniyHMMK
3MiHAMM Ta CUCTEMHUMM aHOMaANIAMK, HaBiTb 3/10AKiC-
HUMK NyxanHamu [10].

B niTepatypi NpUCYTHI AnWe NOOANHOKI AOCAIAKEH-
HA BMJIMBY [yTamMaTy HATPilO Ha CTaH MNiALWAyHKOBOI
3a1031. B OCHOBHOMY BOHM BMKOHAHi Ha HOBOHApO-
OXKeHUX wypax abo muwax [2, 5, 7]. Tomy Le CnoHyKae
OOCNIAHWKIB NPOAOBXKYBATU eKCNepMMeHTaNbHI A0Ci-
[OYKEeHHA WoA0 TPMBANOCTI BUKOPUCTAHHA [yTamaTy Ha-

Tpito Ta iHTepBany 403, WO BM/IMBAOTb Ha NiALNYHKOBY
3an103y.

MeTta pgocnigeHHs.

BiazHauMTM MopdonoriyHMin cTaH NiALWAyHKOBOT 3a-
103U LLypiB-CaMLiB MiCA TPMBANOIO A0AABAHHA B iKY
XapyoBoi fo6aBKM rAyTamaTy HaTpito.

O6’eKT i meTOaU AoCNiAXKeHHA.

EKcnepumeHT npoBoanan Ha 20-Tm 6inmx wypax-
caMLAX PenpomyKTMBHOro Biky (2,5-3 mic.). Ha nova-
TOK eKCnepmMMeHTy maca Lypis ctaHosmaa 250,015,0 r.
LoaeHHo 10 wypam y paLioH nepopasbHO NineTko

TT T o 3 7 = R

PUCYHOK 1 — ®parmeHT eK30KPUHHOT YaCTUHU MiALWYHKOBOT
3an03u. Habpsk. Nisuc abo nikHo3 auuToLUTIB. ATPOdiUHI 3MiHK
aumHycis. 3abapeneHHn: a3aH. 36.: 400.

PUCYHOK 2 — ®parmeHT niaWwayHKoBoi 3a1031. 3MMOreHHi
rpaHynu B LUTONIA3Mi €K30KPUHOLMUTIB. lMepenoBHEHHA NPOTOKIB
3ePHUCTUM €03UHOdINIbHUM BMicTOM. 3a6apB/IeHHA: reMaTOKCUNIH
Ta eo3uH. 36.: 100.
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PucyHok 3 — OctpiBui JlaHrepraHca. A — Atpodia. Bakyonisauis uuronnasmm 6eta-knituH (cTpinka). b — Fineptpodisa.
KapionikHo3 6eTa-KkniTUH (cTpinka). 3abapBneHHA: reMaTOKCUAIH Ta eo3uH. 36.: 400.

nofasanu 70 Mr/Kr raytamaty HaTpito Ana MigcuaeHHs
cMaKkoBux ynogobanb [11, 12]. Y nepepaxyHKy obpaHa
Hamu fo3a 70 mr ana wypa eksiBaseHTHa B cepefHbo-
My 790 mr ans ntoannum Baroto 70 Kr. Dopmyna nepepa-
XYHKy 3rigHo [13]: gosa noanuu (mr / Kr) = aosa wypa
(mr / kr) x K cnissigHoweHHs (6.2 ana uypa) = 70 mr/
Kr X 6.2 = 11,29 mr/Kr; Ao3a aoanHu cepeaHboi saru 70
Kr—11,29 mr/kr x 70 kr = 790 mr.

KoHTponbHi wypu (10 TBapuH) OTpMMyBanu CTaH-
DAPTHY aieTy. Ha 4-ni1 Ta 8-UiA TUXKHI LWypiB BUBOAWUAN 3
eKCNePUMEHTY WAAXOM AeKaniTayii (nig iHranauiiHum
HapKO30M AieTunoBuM edipom) y 38'A3Ky 3 HEOBXiaHIC-
TIO OTPMMaHHSA KPOoBi A/1a nofdanblinx 6ioximiuHux go-
cnigxkeHb. LLypis yTpumyBanu y CTaHZapTHUX yMOBax
BiBapito JIbBiBCbKOro HauioHanbHOro yHiBepcuTeTy im.
JaHnvna fannupKoro 3 AOTPUMAHHAM OCHOBHUX MpPUH-
LMniB poboTH 3 eKCNepUMEHTaIbHUMM TBAPUHAMM Bia-
noBigHO [0 MONOXEHHA EBPOMNENCHKOI KOHBEHLLT Npo
3aXMCT XpebeTHUX TBAPWH, AKi BUKOPUCTOBYHOTbCA ANA
BMKOPWCTOBYIOTb /19 EKCNEePUMEHTAIbHUX Ta iHLINX Ha-
yKoBux uinen (Ctpacbypr 1986 p.), 3arabHUX €TUYHUX
NPUHLMMIB EKCNEePUMEHTIB Ha TBApWHaX, YXBaJIeHUX
Mepwunm HauioHasbHUM KoHrpecom 3 bHioeTnku (Kuis,
2001p.), 3aKoHy YKpaiHu «[po 3axMCT TBapUH Big, *Kop-
CTOKOro nosogxeHHa» (Big 21.02.2006) [14, 15, 16].

Ons ricTonoriyHoro AO0CNiAMKeHHA cepiliHi  3pisun
nicna nposefeHHA 4yepe3 napadiH ToBwMHOW 7-10
MKM BUIOTOBASA/IM Ha MikpoTomi Reichert (Asctpis).
JenapacdiHoBaHi 3pi3n PpapbyBanm remaTtokCuaiHOM Ta
€03MHOM, @ TaKOXX a3aHOM. 306paKeHHA TiCTONOrYHMX
npenapaTiB Ha MOHITOP KOMN'IOTEPA BUBOAMAN 3 MIKPO-
ckony SEO SCAN T1a 3a gonomoroto Bigeokamepu Vision
CCD Camera. OnA eneKTPOHHOMIKPOCKOMNIYHOrO A0CAi-
OXeHHA dparMeHTM NiaWwnyHKoBOi 3a1031 dikcyBanu B
4% 6ydepHOMY po3umHi ryTapanbaeriay, noctdikcadito
nposoannn B 1% po3umHi ocmito (OsO,) 3 noganbwnm
3HEBOAHEHHAM B eTunoBomy cnupTi (Big 50° go 100°) i
aueToHi [17]. Micna npocoYyBaHHA CYMILLLLIO eMNOoKCKA-
HOi CMOAM M apanguTy 338 BUKOPUCTAHHAM a/iMa3HOro
Hoxa (DIATOM) BUroToBAANM YNBTPATOHKI 3pi3u (Big
50 go 100 Hm) Ha ynbTpamikpoTomi LKB 2188 Ultrotom
NOVA (LUBeuisi), iXx KOHTpaCTyBa/iM ypaHinaLeTaTom i
LMTPaTOM CBUHLI 33 MeToaom PeilHonbaca. AHani3
3pi3iB NPOBOAMIN B TPAHCMICINHOMY €/IeKTPOHHOMY Mi-
Kpockoni Tesla BS-500 (LLseis).

Pe3ynbTatu AocnigKeHHs Ta ix 06roBopeHHs.

KoHmponesHa 2pyna wypis. TigwnyHkoBa 3an103a
NMOKPUTA TOHKOH CMONYYHOTKAHWHHOK Kamcyiok, TAXi

Bif, AKOI PO3A4iNATb 32103y HA YaCcTKU. MiX YacTo4Ka-
MW 3HaXO4ATbCA KPOBOHOCHI CyAUHM, HEPBOBI BOMIOKHA
i NPOTOKM. Y NapeHximi AndepeHLitoTbCA CTPYKTYPHO-
®YHKUIOHANbHI OAMHULI €K30KPMHHOT YaCTUHM — auum-
HYCU 3 XapaKTepPHUMM auMHAPHUMMU KNiTUHAMK (eK3o-
KPUHOLMUTK) 3 aCUMETPUYHO 3MillleHUM 40 nepudepii
AAPOM. AUMHYCK BiJOKpeMneHi OguH Big O4HOMO BY3b-
KMMM NPOLIAPKaMM TAXKIB CMONYYHOI TKAHUHM.

OctpiByi JlaHrepraHca okpyrnoi abo oBanbHOI
dbopmu, po3TalloBYBaNMCA B OCHOBHOMY B XBOCTi Mia-
LUTYHKOBOI 3371031 MiX NMaHKPEaTUYHUMKU aLUHYCaMMU.
B Hux uiTko andepeHLitooTbea anbda- i 6eTa-KNiTUHW.
AKWoO B NtoAnHM anbda-KNITUHM 3HaXoAATbCA cepep, be-
Ta-KNiTUH NO BCbOMY OCTPiBL,, TO Y LLYpPiB B LEHTpasb-
Hii YacTMHI 3HaxodATbcA 6eTa-KNiTUHKW, B KParMoBMX
BiaAinax — anbda-KNiTMHKU, TOBTO Yy NOANHU OCTPiBELDb
Ma€ MO03aiyHui TUN ByA0BK, Y WYPiB — MAHTIMHWUIA TUM.
B 3anexHocTi Big po3mipy OCTpiBLi Pi3HATbCA CMiBBIA-
HOLLEeHHAM anbda- i 6eTa-kniTnH. OcobausicTio 6yaosu
OCTpiBLiB ByNa NPUCYTHICTb Kaninapis, sKi yTBOpoBaau
CYAVUHHUIA KNyBOYOK.

Mi»K4aCTOYKOBI i BHYTPILUHbOYACTOYKOBI KPOBOHOCHI
CYAMHM, TOHKI 3 BY3bKMMM NPOCBiTaMu. binbLwicTe cyanH
NOMipHO MOBHOKpIBHI abo BinbHi Big BMicTy. Mixuac-
TOYKOBA i BHYTPILLHbOYACTOYKOBA CMOAYYHA TKaHMHA
NOMIpPHO PO3BMHEHA | JIOKANI3YETbCA MepPeBarKHO HAaBKO-
10 BUBIAHMX NPOTOK i NepuBackynapHo. B npenapatax
YiTKO BM3HaA4YaM NPOTOKMU. Y BCTAaBHMX MPOTOKaX CTiHKA
npeacTaB/fieHa OAHOLIAPOBUM MJIOCKMM eniTeniem. Y
BHYTPiLWHbOYACTOYKOBMX MPOTOKaX BiAMIYAETbCA OAHO-
WapoBuii KyBiuHWI eniTenii, mixkyacTKoBa i 3arasbHa
NPOTOKM YTBOPEHI OA4HOLIAPOBMM MPU3MATUYHUM eni-
TeNiEM, AKi BKPUTI LLAPOM MYXKOI CMOAYYHOI TKAHUHW.

Ha BigMiHy Big, KOHTPONbHUX TBAPUH Yepe3 4 MUXCHI
B NiALWNYHKOBIM 3a/103i A4OCNiAHMX LypiB BCTAHOB/IEHO
03HAKW HAbpPAKY EK30KPUHHOI YaCTUHM MNiALWAYHKOBOI
3a1031. CnonyyHa TKAHWHM, WO BKPMBAE 3an03y, Ha
OiNAHKax poswapoBaHa, bins NpoToKiB Noaekyan B aj-
NIAHKAX cenT BM3HaAYanM HabpsAK 3 po3WMPEHHAM MpPo-
CBIiTIB MiX auuHycamu. B KpalioBux Bigaginax 3anosu
B AUMHAPHWUX KAITUHAX BUABNEHO 36iNblUeHHA BMICTY
3MMOreHHMX FPaHy B LLUTOM/IA3Mi, AKi BiATICHANM aapa
Ta CNPUYMHANWU PYMHYBAHHA KAITUHHOI membpaHu. B
OEeAKMX aliHycax Oyna BiACyTHA YiTKa MeXKa MiXK eK30o-
KpuHoumMTamu. OfHaK B GiNblIOCTi auMHAPHUX KAITUH
Agpa po3TawoByBanuca 6asanbHo, H6ynuM opHaKoBoi
dopmK i po3mipiB, XxapaKTepusyBaiMCb HAsBHICTIO 2—
4-x agepeub. Jeaki aumMHycn mMmanu HeBeUKi po3mipw.
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PUCYHOK 4 — ®parmeHT NigLWAyHKOBOI 331031 Wwypa. ALUHYCHU
3MEeHLLEeHUX PO3MipiB, PO3POCTAHHA MYXKOT CNONYYHOT TKAHUHM.
3abapBneHHA: a3aH. 36.: 200.

CnocTepirany NOOAMHOKI aunHycn 3 1-3-ma KniTMHamm
AKi PO3TalLOBYBaNNCA LLEHTPANbHO, MaZIn HEMpPaBUIbHY
dopmy, B AeAKMX 3adiKkcoBaHO MiKHO3 abo fisuc aum-
HapHWX KNiTKH (puc. 1).

CTiHKM NPOTOKIB NiALWAYyHKOBOI 3271031 B OCHOBHOMY
6ynn 6e3 nopylueHb (puUc. 2), ogHaK B AeAKMX YaCTUHAX
NigLWAYHKOBOI 331031 B HACNig0K QYHKLIOHANAbHOI aK-
TUBHOCTI aLUMHapHUX KAITUH crnocTepirann nepenoBHe-
HHA MPOTOKIB 3E€PHUCTUM €03MHOQINbHMM BMICTOM.
Mpn dapbyBaHHi a3aHOM BUABNAIM NOBHOKPIB'A CyAnH
KaninapHoro Tuny. BHYTPilUHbOYACTOYKOBI Ta YaCTOYKO-
Bi cyauHu 6ynun po3wmnpeHi, 3aN0BHEHI epUTpoLUTaMMU.
NimbaTtnuHi cyanHmn 6ynm 6e3 nopyLueHb.

OcTpisui JlaHrepraHca B oOcHOBHOMY 36epiranu
dopmy, bynm okpyrni abo oBasbHi, YiTKO BiZMmeKyBa-
nca BiA, aUMHYCIB, OAHAK BUABAAAM OCTPIBLi Pi3HOI
dopmu: apibHi abo rineptpodosaHi (puc. 3 A, B). B ocT-
piBuAx Big3Havyanu anbda- i 6eTa-KNiTUHM 3 XapaKTep-
HMM po3TalyBaHHAM. OfHaK B AEAKMX 3 HMX LWiNbHICTb
6eTa-KniTMH Byna HMU3bKa, BigMiYeHO NOOAMHOKI Agpa 3
nikHo3om abo nisncom.

Yepez 8 muiHie BUABNEHO [JereHepaTUBHO-Ae-
CTPYKTMBHI NOPYLUEHHA auWMHYCIB, WO MpPOABAANOCH
3MEHLEHHAM PO3MipiB, BigMeXOBYBAaHHAM OAMH Bifg,
OAHOTO LAPOM MYXKOi CNOMYYHOI TKaHUHK (puc. 4).

[esKi auMHycu i HaBiTb YacTOYKM OyAn 3amilleHi
KMPOBOIO TKaHMHOW (puc. 5). CnonyyHa TKaHUHa pos3-
pocTanaca MiX auMHycaMmu Ta B MiXK4YACTOYKOBUX MPO-
MiXKKax, NnpusBogaun Ao gedopmadii, 9K OKpeMux ek-

PUCYHOK 6 — EK30KPUHOLMT NiALNYHKOBOI 3a103U. 3MEHLUEHHA
KiNIbKOCTi 3umoreHHUX rpaHyn. KoHTpacToBaHo 3a PeitHonbac.
36.: 6000.

PUCYHOK 5 — ®parmeHT nigLWnyHKoOBOI 3a103M Wwypa. 3amilleHHA
YaCTOYOK *XUPOBOK TKAHUHOIO, HaﬁpﬂK, PO3pPOCTaHHA CﬂOny'-IHO'I'
TKaHWHW. 3abapBneHHs: asaH. 36.: 100.
30KPUHOUMTIB, TaK i aumHyciB 3aranom. Cnocrepiranu
BUPAXKEHUN Habpak opraHy CyamHu bynm 3anani, He
MICTUIN epuUTpouMTIB. B cyauHmx Tpiagax Ta B napeH-
XiMi OpraHy Ha AifAHKax BUABAEHO KPYINOKNITUHHI iH-
dinbTpaT. MPOTOKM, AK MiKUYACTKOBI, TaK M aUUHO3HI —
PO3LMpPEHIi, 3aN0BHEHI PigMHOLID, AeAKi 3 NopyLeHHAM

CTiHOK.

Y 6araTbOX E€K30KPMHOUMTAX 3MEHLUEHa KiNbKicTb
3MMOreHHuX rpaHyn (puc. 6). JocuTb YacTo 3ycTpiva-
JINCb EK30KPUHOLMTY, LLLO HE MICTUU FPAHY/ 3UMOTEHY.
B eK30KpuMHOUMTax B UUTONAA3Mi BiA3Hayann pPO3LLMU-
peHi LMCTEPHWN TPaHYNAPHOI eHA0NNAa3MaTUYHOI CiTKK,
OecTpyKLito pubocom.

MiTtoxoHAapii BiA3HAYANMCA NPOCBITAIEHUM MATPUK-
COM BHaC/ifoK BTPATU KPUCT, NiABULLEHO POPMYBaHHA
aBTodaroniisocom. 3ycTpivanm KNiTMHM 3 agpamu 3arno-
BHEHMMU IHTEHCUBHO-OCMIODINbHUM KOHAEHCOBAHMM
reTepoxpoMaTMHOM, LLO CBiAYNTb NPO PO3BMTOK amnon-
TO3Yy KAiTUHKU (puc. 7). B 6inblIOCTi iHWNX €K30KPUHO-
LMTIB BiA3Ha4YaIM TAKOXK HEKPOTUYHI 3MiHM, NOB’A3aHI 3
OECTPYKLiet0o MeMBpaHHUX OpraHesn.

B npenapatax ocTpiBui JlaHrepraHca 6ynu pisHoi
dopmu 1 po3mipiB, NnepeBakann OCTPiBL MaanUX PO3Mi-
piB 3 HM3bKOIO LWiIbHICTIO 6eTa-KAiTUH (pUc. 8), pisHUM
KPOBOHaNOBHEHHAM. 3adiKCOBAaHO PO3POCTaHHA Cro-
NIYYHOI TKAaHWHWU, AKa 3aMillana CUHYCOIAHI NpoCTOpMU.

Y ocTpiBuAX nNigWayHKOBOI 3as103M  Big3Havanu
3MEHLEHHA KiIbKOCTi CEKPETOPHUX TpaHyn y anbda-

: i@“ﬁ;
PUCYHOK 7 — EK30OKPUHOLMT NiALWAYHKOBOI 3a0103U. KoHaeHcauin
reTepoxpomaTtuHy B AAPi. PO3LIMPEHHA KaHaNbLiB rpaHyNAPHOI

eHAO0NIa3MaTUYHOI CiTKU. MiTOXOHAPIT 3 nopyLeHolo opraHisauielo

Kpuct. OToueHa mem6paHoto aBTodaronisocoma B LUTONAA3MI.
KoHTpacroBaHo 3a PeiiHonbac. 36.: 10000.

S 'ﬂn{

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2023 — Bun. 1(168) / Bulletin of problems in biology and medicine — 2023 - Issue 1(168)

321



MOP®O0ONO0rifa / MORPHOLOGY

PucyHOK 8 — ®dparmeHT niaWwnyHKoBoi 3an03u. OcTpiBLi
NanrepraHca. MooguHoKi 6eta-knitTuHU. 3abapBneHHs:
remaToKcuniH Ta eo3uH. 36.: 400.
eHAOKpUHOoUuMTax Ta bOeTa-eHAoOKpuHoumTax. Okpe-
Mi €HOOKPUHOUMTU BYNM 3 HEKPOTUYHMMM 3MiHaMM
MmembpaHHuUX opraHen. MiToxoHapii 6ynn Habpakni, 3
NPOCBIT/IEHUM MaTPUKCOM Ta 3pyMHOBAHUMMU HA AiNAH-
Kax Kpuctamu. Komnnekc fonbaxi npeacraBaeHunin no-
OAMHOKMMM KaHanbuamu (puc. 9). MixK CKynyeHHAMM
pnbocom NpUCyTHI NPOCBITK. Y CMONYYHIM TKaHWUHI cno-
CTepiraam po3WnpPEeHHA OKPeMUX Kaninapis, Big3Havanm

36i/blUEHHSA KinbKocTi fimdpouuTis i pibpobaacTis.
Mo¥Ha NpUnyCcTUTHK, LLLO TOKCUYHA AiA XapyoBOi A0-
6aBKM rnyTamaTy HaTpito Ha TpaHcnopTep AA (EAAC),
AKMI ByB ineHTMdIKOBaHMI AnLLEe B aUMHAPHUX KNiTU-
Hax, NPU3BOAMUTL A0 PaHHIX aTPOdIYHMNX Ta AECTPYKTMB-
HUX 3MiH aUMHYCIB. Y CYKYMHOCTI 3 AaHUMM NliTepaTypu,
WO B MiALNYHKOBIN 3an03i ineHTUdiKoBaHi TpaHcnop-
TEepW ryTamaTy, a came B OCTPiBUAX JlaHrepraHca TpaH-
cnoptepu AA tuny L (LAT1), rnytamaty 1 (GLT1), rayTa-
maT-acnaptaty (GLAST), Be3uKynapHWIA TpaHcnopTep
umncTUHY/ryTamiHoBoi Kucnotu (XCT), OCTaHHIA TakoX
ineHTUhIKOBaHUI Yy KNiTMHAX NPOTOKKM [18], moxaneo
3aK/II0YMTH, LLLO TOKCMYHA AiA IyTamaTty nopyLuye GyHK-
Lito TpaHcnopTepiB. Kpim Toro, 4oBeAEHO, WO BBEeAEH-
HA [yTamaTy HaTpilo Llypam HeoHaTa/bHOro nepiogy
npu3BoAMAO0 A0 36iNblUeHHS BMICTY iHTepnelikiHy-1 (IL-
1) i IL-12Bp40, a TakoK A0 3meHLweHHs IL-4, IL-10, Tob6To
iHTEpPNEeNKiHIB, AKi Npu Aji rnyTamaTy HaTpito cBig4YaTb
Npo 3ananbHy aKTUBHICTb MaKpodaris i ceKkpeL,ito HUMK
iHTepnenkiny 1, daktopa Hekpo3y nyxanH-a (TNF-a) Ta
iHTepnenkiHy 6, TO6TO HadalTb Npo3ananbHUi edekT
[5]. Le oaHum i3 daKkTOpiB MOXKe OYyTU OXMPIHHA 3a-

PUCYHOK 9 — BeTa-KNiTUHU NiAWAYHKOBOI 3a103U. 3MEHLLeHHA
Ki/IbKOCTi CEKPETOPHUX rPpaHyA. Po3LIMpPEHi KaHaNbLi FPaHYNAPHOT
eHA0N/1Ia3MaTUYHOI CiTKU. PeayKuia Komnaekcy lfonbaxi.

36.: x10000.

no3n, 60 BiAOMO, LLO aAMMOLMUTU EKCNPECYOTb NPO3a-
NanbHi LMTOKIHM, LLLO TAKOXK NPUTHIYYE CTaH il KAITUH.

BucHoBKM.

fnytamat HaTpito (70 MI/Kr 3 pO3paxyHKy KMBOI
Macwu LypiB) NpM3BOAUTb A0 aTPOIYHMX, AECTPYKTUB-
HUX Ta 3aMasbHUX 3MiH B NiALWAYHKOBI 3a/103i. B ek30-
KPWHHIN YacTuHI, BXKe Yyepes 4 TUXKHI roayBaHHA TBapUH
rNyTamaToOM HaTpito, BUABMEHO aTPOdiuHi 3MiHU aUnHY-
CiB 3 BTPATOO aLlMHAPHUX KAITUH, 3MiHO iXHbOT popmu,
pPO3Mipy Ta CEKPETOPHOI aKTUBHOCTI. Yepe3 8 TWMIKHIB
BM3HAYEHO JIOKa/IbHE 3aMilleHHA napeHximm ¢ibpos-
HOO Ta YKMPOBOK TKAaHMHOW, POPMYBAHHA 3aMaNbHUX
iHpinbTpaTiB. Po3WMPEHHA NaHKpPeaTUYHMX MPOTOK 3
nepenoBHEHHAM X PiAMHOIO Ta NoOpYLIEHHs 6ya0BM CTi-
HOK CynpoOBOAKYBANOCA AMCKOMMJIEKCALLIEID NPUNETINX
AUMHYCIB Ta anonTo30om KAiTMH. B ocTpiBuAx JlaHrep-
raHca NPUCYTHi Masn OCTPIBLL 3i 3HUKEHOI LWiNbHICTb
anbda- 11 6eTa-KNITUH, HU3bKOIO LLIZIbHICTIO FPaHy B Ln-
TOMNAa3Mi, BiA3HAYEHO PO3POCTAHHA CNOAYYHOI TKAHUHM
B AINSHKAX CYAMHHUX KNYOOUKiB Ta NOPYLEHHA KPOBO-
3abecneyeHHs.

MepcneKkTMBM NoAaNbLIUX [OCAIAMKEHD.

JocnigrkeHHs 6yayTb NOB'A3aHi 3 BUBYEHHAM ricTO-
NOTIYHUX, MOPDOMETPUYHUX Ta €NEKTPOHHO-MIKPOCKO-
NIYHUX 3MiH CTPYKTYPHMUX KOMMOHEHTIB NigLWAyHKOBOI
3271031 LWYpPIB MicnA BigMIHM Xap4yyBaHHA [/1yTamMaTOM
HaTpito.
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TOKCUYHUIA BNAUB INMYTAMATY HATPIIO HA nawnyHKoBY 3AN103Y

Nurteak 0. B.

Pestome. Bcmyn. TnyTamaTt HaTpito LUMPOKO BUKOPWUCTOBYIOTb B XapyoBiii MPOMMUCAOBOCTI AK AOAATOK A0 Npo-
AykTiB. OgHaK goTenep BiACYTHA AOKa3oBa 6a3a Wwoao nepesar ii KopucTi abo wkignmeocTi. B GinbwocTi ekcne-
PUMEHTaNbHUX OOCAiIAKEeHb A0BEeAEHO NOopyLWweHHA MeTaboniamy, WO NiABULLYE PUSKUK PO3BUTKY MeTaboniyHoro
CUHAPOMY Ta OXKMPIHHA B Nt0AEN, NIMBAE Ha Pi3Hi opraHn Ta cuctemu. OgHakK BinbLuicTb AocaigKeHb NPoOBeAeHO Ha
LLypax HeoHaTa/IbHOrO NnepioAy 3 BiA3HAYEHHAM Aji ryTamaTy HaTPito Ha 3MiHM BHYTPILWHIX OpraHiB U mMeTaboniyHi
NMOKa3HMKIB OpraHiamy. BaxaunBy po/sib B OpraHiami TBapuH i NIOANHM Bifirpae NigWwnyHKOBa 331033, WO CNOHYKAE
NpoBeAeHHA JOCNiIAKEHb 33 BU3HAYEHHA HEraTUBHOIO BN/MBY Pi3HMX GaKTopiB, B TOMY YMCAi 1 rayTamaTy HaTpito
Ha 3piNnX TBapMHax.

Mema pobomu. Jocniantu mopdonoriyHi 3MmiHM eK30- Ta eHA0KPUHHOT YacTUHM MigLW/AYHKOBOT 337103 MOJO-
OVX WypiB NicnA fOAATKY B XapyyBaHHA I1yTaMaTy HaTpito.

06’ekm i memoodu docnidnceHHsA. JlocnigKeHHA npoBeaeHo Ha 20-Tn 2,5—3 mic. 6ianx LWypax-caMusx *KUBOH
macoto (250,045,0) r. LoaerHo 10 wypam-camusam (mocnia) wonoboso y pauioH gogasany 70 Mr/Kr rytamary Ha-
TPitO ANA NiACUAEHHA CMaKoBUX ynoao6aHb, 10 wypis yBiNWAM B KOHTPONbHY rpyny. JocnifrKeHHA BUKOHAHO Ha 4-1
Ta 8- TMXKAEHb 3 BUKOPUCTAHHAM FiCTONOTNYHUX METOAiB (CBiT/I0Ba Ta €/1IeKTPOHHA MiKpOCKonMis).

Pe3zynbmamu. OTpMMaHi Hamu AaHi CBiaYaTb NPO TOKCMYHMI BN 70 mr/ao6y ryTamaTty HaTpito Ha MigWwayH-
KOBY 3a/103y. Bigmiyann B eK30KPUHHIM YacTUHIi HabpAK, PO3POCTAHHA CMONYYHOT Ta XMPOBOI TKAHWH, HAABHICTb
3ananbHUX iHINLTPATIB, MOPYLWEHHA FiCTOCTPYKTYPU aUMHYCIB, 3arnbenb eK30KPUHOLUMTIB WAAXOM anonTo3y abo
nisucy, gereHepaTUBHI 3MiHM MeMBpaHHUX OpraHen B uMTonAa3mi. B ctpomi niawayHKoBOi 3371031 Bynun posLmpeHi
NnaHKpeaTUYHi NPOTOKM 3 NePenoBHEHHAM iX PiANHO. BU3HauyeHO 3MiHW B OCTpiBLAX JlaHrepraHca: NPUCYTHICTb
MaJIMX OCTPIBL,iB 3i 3HMMKEHOO LWiIbHICTIO anbda- Ta 6eTa-KAITUH, @ TAKOXK 3HUMKEHHS WiNIbHOCTI rpaHyn B LUTONNa3-
Mi. Bigmiyanm po3pocTaHHA CNONYYHOT TKAHUHK, NOPYLUEHHA KpoBo3abecneyeHHs. Pe3yabTaTh AOCNIAKEHHA NOKa-
33/, LLLO BXMBAHHA LLypamMK FlyTaMaTy HaTPito TOKCMYHO BM/IMBAE Ha CTaH NiALWAYHKOBOI 331031, K eHAOKPUHHOI

Knroyosi cnosa: raytamat HaTpito, MiALWAYHKOBA 3271034, MCTONOTiA, Wypi.

TOXIC EFFECTS OF SODIUM GLUTAMATE ON THE PANCREAS

Litvak Y. V.

Abstract. Introduction. Monosodium glutamate is widely used in the food industry as a supplement to products.
However, there is still no evidence base for its benefits or harms. Most experimental studies have proven to disrupt
metabolism, which increases the risk of metabolic syndrome and obesity in humans, affecting various organs and
systems. However, most studies have been conducted on neonatal rats noting the effects of sodium glutamate on
changes in internal organs and metabolic indicators of the body. The pancreas plays an important role in the body
of animals and humans, which prompts the research in determining the negative effects of various factors, including
monosodium glutamate on mature animals.

Purpose of work. To study morphological changes in the exo- and endocrine part of the pancreas of young rats
after adding sodium glutamate to the diet.

Object and Methods of Study. The study was carried out on 20 white male rats 2.5-3 months of age, with a live
weight of (250.0 + 5.0) g. Ten rats (experiment) were daily supplemented with 70 mg/kg of monosodium glutamate
in the diet to enhance taste preferences; 10 rats were included in the control group. The study was performed at
week 4 and 8 using histological methods (light and electron microscopy).

Analysis of results. The data we obtained indicate the toxic effects of 70 mg/kg of sodium humate on the pan-
creas. Edema, overgrowth of connective and fatty tissue, inflammatory infiltrates, violation of acini histostructure,
death of exocrinocytes by apoptosis or lysis, degenerative changes of membrane organelles in cytoplasm were
noted in exocrine part. Pancreatic ducts in pancreatic stroma were enlarged and overfilled with fluid. There were re-
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vealed changes in Langerhans islets: presence of small islets with decreased density of alpha- and beta-cells as well
as decrease of granules density in cytoplasm. There was noted overgrowth of connective tissue around sinusoids,
impaired blood supply. The results of the study showed that sodium glutamate has a toxic effect on the state of the
pancreas, both endocrine and exocrine parts.

Keywords: sodium glutamate, pancreas, histology, rats.
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