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The effect of monosodium glutamate on lymphoid organs remains insufficiently studied.
Also, no less relevant is the issue of correction of changes caused by the action of
monosodium glutamate. The aim of the study was to study the electron microscopic
changes in the parenchyma of the lymph nodes of rats under the action of monosodium
glutamate for six weeks and during correction with melatonin. The experimental study
was performed on 66 white male and female rats of reproductive age. The structure of
mesenteric lymph nodes of white rats under the conditions of physiological norm at the
electron microscopic level was studied in 10 intact animals. Experimental animals
were divided into 4 groups, each with 10 animals. The control was 16 white rats, which
instead of a high-calorie diet (HCD) received a standard diet of vivarium. HCD was
achieved by adding to the diet of monosodium glutamate at a dose of 0.07 g/kg body
weight of rats. The dose of melatonin was 10 mg/kg body weight of rats, administered
orally daily at the same time in the afternoon. The electron microscopic structure of the
mesenteric lymph nodes of male and female rats of reproductive age of the intact and
control groups corresponds to the species norm. The study showed that monosodium
glutamate causes changes in the parenchyma of the lymph nodes as in alimentary
obesity. After six weeks of HCD, the number of apoptically altered lymphocytes
increases. That part of lymphocytes, which has no signs of karyorrhexis or karyolysis,
has a karyolemma with deep intussusception, the cytoplasm is enlightened, the tubules
ofthe granular endoplasmic reticulum in cells with signs of edema, dilated, mitochondrial
ridges swollen, damaged. There are profound destructive changes in the cellular
composition of the organ and violations at the level of all parts of the vascular bed. After
six weeks of melatonin correction, the number of macrophages and plasma cells
decreased, in some lymphocytes the nucleolus is not clearly expressed, the karyolemma
is uneven, the cytoplasm is enlightened, the number of osmophilic (fatty) inclusions
decreases both in the intercellular space and in the cytoplasm of the cell. Therefore,
the introduction of melatonin led to a significant restoration of the structural organization,
and hence the function of this organ.
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Introduction

Today, more than 2,500 additives are deliberately added
to foods to preserve their properties and extend their shelf
life. One of the most widely used additives both in Ukraine
and around the world is monosodium glutamate [12, 19]. It
increases appetite and enhances the taste of foods, which
leads to an increase in the amount of food consumed per
day, causing a high-calorie diet as in this experiment.
Excess energy in the body leads to metabolic disorders,
overweight and, as a result, obesity [3]. Despite its
widespread use in the food industry, some questions about
its effects on the body remain unanswered [20].

The literature describes studies performed on animals
using this additive. Sodium glutamate is known to be
neurotoxic, able to provoke degeneration of neuronal
populations, and its effects on the body are accompanied
by the development of pathological conditions such as
stroke, epilepsy, schizophrenia, anxiety, depression,
Parkinson's disease, Alzheimer's disease, Huntinglefton's
disease and Lou Gehrig's disease [19].

Metabolic characteristics of sodium glutamate are the
development of insulin resistance, diabetes mellitus, low
levels of high-density lipoprotein in the blood, high levels
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of triglycerides, signs of inflammation and general oxidative
stress [6, 8, 13]. It is known that hyperinsulinemia and
metabolic disorders are directly related to reduced life
expectancy, which is regarded not only as a medical but
also a social problem.

However, the effect of monosodium glutamate on
lymphoid organs remains insufficiently studied. It is known
that the organs of the immune system are the rod that
provides homeostasis, the body's resistance to foreign
agents. Lymph nodes belong to the secondary immune
organs, where antigen-dependent proliferation and
differentiation of T and B lymphocytes occurs.

Also no less relevant is the issue of correction of changes
caused by the action of monosodium glutamate. The drug
chosen for correction is a synthetic analogue of melatonin
(N-acetyl-5-methoxytryptamine) - a hormone of the pineal
gland, an important regulator of sleep and circadian
rhythms, which is synthesized by pinealocytes of the pineal
gland under the control of the suprachiasmatic nucleus of
the hypothalamus [7, 10, 11, 15]. Recently, the number of
studies on the possible effects of this substance is growing
[1, 14, 17, 18]. The neuroimmunomodulatory effect of
melatonin on the immune system is supported by the
presence of specific melatonin receptors in the immune
system, as well as immunocompetent cells. These
receptors are located both in the plasma membrane and
in the cell nucleus. The antioxidant properties of melatonin
and its effect on neutrophil infiltration have been studied in
numerous experimental models in animals [4].

The purpose of the study: to study the electron
microscopic changes in the parenchyma of the lymph nodes
of rats in the correction of the action of monosodium
glutamate by melatonin.

Materials and methods

This experimental study was performed on 66 white
male and female rats of reproductive age (2.5-6.5 months)
weighing 120-250 g.

The structure of mesenteric lymph nodes of white rats
under the physiological norm at the electron microscopic
level was studied in 10 intact animals. The experimental
animals were divided into 4 groups: the first group (10
animals), which were fed a high-calorie diet (HCD) for six
weeks by adding monosodium glutamate; the second
group (10 animals), which were fed HCD for six weeks,
then transferred to the standard diet of vivarium and
melatonin was administered for two weeks; the third group
(10 animals) and the fourth group (10 animals) were the
same as the previous one, but melatonin was used for
four and six weeks, respectively. There were 5 male rats
and 5 female rats in each group. HCD was achieved by
adding to the diet of monosodium glutamate at a dose of
0.07 g/kg body weight of rats. The dose of melatonin was
10 mg/kg body weight of rats, administered orally daily at
the same time in the afternoon.

The control was 16 white rats, which instead of HCD

received a standard diet of vivarium.

All experimental animals were kept in the vivarium of
Lviv National Medical University named after Danylo
Halytsky. The research was conducted in accordance with
the provisions of the European Convention for the Protection
of Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986), Council of Europe
Directives 86/609/EEC (1986), Law of Ukraine Ne 3447 - IV
"On the Protection of Animals from Cruel behavior ", general
ethical principles of animal experiments, approved by the
First National Congress of Ukraine on Bioethics (2001).

Before collecting the material, the animals were
anesthetized with anesthesia with diethyl ether. Fixation of
pieces of lymph nodes was performed with a 1.5 % solution
of osmium tetroxide in 0.2 M sodium cacodylate solution at
pH 7.2 for 2-2.5 hours in the cold. Dehydration in increasing
concentrations of ethyl alcohol (50°, 70°, 90° and absolute)
for 30 minutes each and propylene oxide for 10 minutes.
The material was poured into a mixture of epoxy resins and
polymerized for 24 h in a thermostat at 60°C. Sections were
made on an ultramicrotome UMTP-6M with a diamond knife
(DIATOM) and double contrast was performed according to
Reynolds and uranyl acetate. Submicroscopic examinations
of the organ were performed using an electron transmission
microscope TEM-100. The test material was documented
using a SONY-H9 digital camera.

Results

The electron microscopic structure of the mesenteric
lymph nodes of male and female rats of reproductive age
of the intact and control groups corresponds to the species
norm. Externally, the organ is surrounded by a connective
tissue capsule, from which the cortical and medulla parts
begin, which penetrate the parenchyma of the node. On
the periphery is the cortical substance, which consists of
primary and secondary lymphoid nodules, cortical
intermediate lymphatic sinuses. Under the capsule there
is the marginal sinus, which extends into the cortical
intermediate lymphatic sinuses. Central and closer to the
gate of the node there is the medulla, which is built of
medula cords and medulla intermediate lymphatic sinuses.
In the area of transition of the cortical substance to the
medulla there is the paracortical zone, which belongs to
the T-dependent zone. The lymphoid tissue of the node is
represented by small, medium and large lymphocytes. The
skeleton of the organ is formed by reticular cells and tissue.
Among lymphocytes are plasma cells and macrophages.
The walls of the intermediate sinuses are lined with
reticuloendotheliocytes, or shore cells. Small lymphocytes
have a typical structure, their size is 6-7 ym, a relatively
large nucleus is surrounded by a thin strip of cytoplasm.
Medium lymphocytes have a rounded nucleus, which
contains both heterochromatin and euchromatin, their size
is 7-9 ym, organelles are located in the cytoplasm. Large
lymphocytes (lymphoblasts) also have a typical structure,
the nucleus contains mainly euchromatin, so it is lighter
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sI£=ig. 1. Electron microscopic or;anization of the paranrticaI zone
of the mesenteric lymph node of a white male rat of the intact
group. 1 - endothelial cell nucleus; 2 - cytoplasm of endothelial
cells; 3 - luminal surface of the cytopasmatic membrane forms
single microvilli; 4 - lumen of the venule; 5 - basement membrane;
6 - the nucleus of the lymphocyte, which is preparing to migrate
through the venule wall; 7 - lymphocyte nucleus; 8 - cytoplasm of
lymphocytes; 9 - plasma cell nucleus; 10 - plasma cell cytoplasm;
11 - granular endoplasmic reticulum; 12 - mitochondria. Electronic
microphotography. x6000.

Fig. 2. Electron microscopic organization of the medulla cord of
the lymph node of a white female rat after six weeks of HCD. 1 -
plasma cell nucleus; 2 - cytoplasm of the plasma cell, which contains
an expanded granular endoplasmic reticulum and osmophilic (fat)
inclusions (3); 4 - swollen endothelial cell nucleus; 5 - cytoplasm
of endothelial cells; 6 - hemocapillary lumen; 7 - area of
destructuring. Electronic microphotography. x6000.

than other lymphocytes, their size is about 10 ym,
karyolemma is smooth, light cytoplasm filled with
organelles. Plasmocytes have a nucleus with a specifically
located heterochromatin, which resembles a "wheel
spoke". The eccentrically located nucleus separates the
cytoplasm. The parenchyma of the lymph node contains
vessels of the hemomicrocirculatory tract. The arteries that
enter the cortical trabeculae divide into hemocapillaries,
which merge into the capillary venules, most of which are
located in the paracortical area (Fig. 1). The latter, in turn,
merge into the veins and exit through the gate of the node.

Submicroscopically, after six weeks of HCD, the number
of apoptically altered lymphocytes increases. The part of
lymphocytes that does not show signs of karyorrhexis or
karyolysis has a karyolemma with deep intussusception,
the cytoplasm is enlightened, organelles have signs of
damage. The number of macrophages and plasma cells
increases in the parenchyma of the node. Their cytoplasm
contains numerous primary and secondary lysosomes,
including fragments of destroyed lymphocytes and
osmophilic (fat) inclusions (Fig. 2), which are signs of
alimentary obesity. The tubules of the granular endoplasmic
reticulum in cells with signs of edema are dilated.
Mitochondrial ridges are swollen, damaged, with an
enlightened matrix. The nuclei of reticuloendotheliocytes
are enlarged and deformed, their processes are thickened
and swollen. Vessels of a hemomicrocirculatory channel
also undergo changes at the level of all links. The wall of
arteries and arterioles is sclerosed, thickened, the lumen
is filled with shaped elements of blood. Hemocapillaries
have a thickened basement membrane, endothelial cell
nuclei are deformed and enlarged, and the lumenal surface
of its cytolemma forms numerous intussusceptions and
depressions (Fig. 2). Through defects in a wall of blood
capillaries are observed. Venules and veins with dilated
full-blooded lumen.

Electron microscopically in the second group of
experimental animals, all detected changes are similar to
the previous group. A significant proportion of the cellular
composition of the parenchyma of the lymph node is
occupied by apoptically altered lymphocytes, macrophages
and plasma cells (Fig. 3). The intercellular space is
expanded, there are signs of perivascular edema, a large
number of osmophilic (fatty) inclusions are in the
intercellular space and in the cytoplasm of macrophages
and plasma cells. All lymphatic sinuses are dilated, a large
number of collagen fibers and microfibrils in the
parenchyma of the node compared with the intact group of
animals.

In the third group of experimental animals, electron
microscopically in the parenchyma of the lymph nodes
revealed that the proportion of destructive changes
decreased slightly compared to previous experimental
groups. The karyolemma of lymphocyte nuclei has uneven
contours, with numerous depressions and protrusions,
their cytoplasm is somewhat enlightened (Fig. 4). The
number of macrophages and plasma cells remains high.
Reticuloendotheliocytes have thickened processes.
Arteries and arterioles with a thickened wall, full-blooded.
Veins and venules with dilated, deformed lumen. The lumen
of hemocapillaries is narrowed, the basement membrane
is thickened, swollen.

In the fourth group of experimental animals, ie after six
weeks of correction of the action of HCD by melatonin,
electron microscopically in the parenchyma of the lymph
nodes revealed that among the unaltered lymphocytes
there are destructively altered cells. Marginal, cortical and
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Fig. 3. Electron microscopic organization of the cortical substance
of the mesenteric lymph node of a white male rat after six weeks
of HCD, followed by two weeks of melatonin. 1 - plasma cell
nucleus; 2 - plasma cell cytoplasm; 3 - primary lysosomes; 4 -
swollen mitochondria; 5 - expanded granular endoplasmic
reticulum; 6 - karyolysis of the nucleus of apoptically altered
lymphocyte; 7 - cytoplasm of apoptically altered lymphocyte; 8 -
nucleus with an uneven contour of the karyolemma of a small
lymphocyte; 9 - cytoplasm of a small lymphocyte; 10 - vacuole-like
structures in the intercellular space; 11 - osmophilic (fatty)
inclusions. Electronic microphotography. x6000.
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Fig. 4. Electron microscopic organization of the germinal center of
the secondary lymphoid nodule of the mesenteric lymph node of a
white female rat after six weeks of HCD, followed by four weeks
of melatonin. 1 - karyopyknosis of the lymphocyte nucleus; 2 -
karyolysis of the lymphocyte nucleus; 3 - cytoplasm of the middle
B-lymphocyte; 4 - the nucleus of the middle B-lymphocyte.
Electronic microphotography. x6000.

medulla intermediate lymphatic sinuses are somewhat
dilated. The number of macrophages and plasma cells,
compared with the previous group of animals, decreased.
In some lymphocytes the nucleolus is not clearly
expressed, the karyolemma is not equal, the cytoplasm is
enlightened (Fig. 5). The number of osmophilic (fat)
inclusions decreased both in the intercellular space and
in the cytoplasm of cells, which indicates the regression of
signs of alimentary obesity.

Fig. 5. Electron microscopic organization of the zona marginalis of
the lymph node of a white male rat after six weeks of HCD, followed
by six weeks of melatonin. 1 - the nucleus of a small B-lymphocyte;
2 - cytoplasm of a small B-lymphocyte; 3 - the nucleus of the
middle B-lymphocyte; 4 - cytoplasm of the middle B-lymphocyte; 5
- depths and protrusions of the karyolemma; 6 - lymphoblast
nucleus; 7 - cytoplasm of the lymphoblast; 8 - mitochondria.
Electronic microphotography. x6000.

Discussion

The literature describes a study with the introduction of
rat glutamate sodium at a dose of 30 mg/kg body weight
for 30 days, noted the production in animals of excessive
amounts of low and medium molecular weight and
decreased excretory capacity of the kidneys. Low and
medium molecular weight substances include creatinine,
urea, oligosaccharides, lactic acid, bilirubin, amino acids,
cholesterol, lipid peroxidation products and other
compounds [12].

The study was performed on pregnant rats, which were
divided into three groups - control, a group of animals that
received monosodium glutamate with food, and a group
that received a high-calorie diet due to the caloric content
of food consumed. It was concluded that pregnant rats
who consumed monosodium glutamate had a significant
increase in body mass index, which the authors associated
with the development of leptin resistance. Moreover, obesity
in pregnant rats caused by monosodium glutamate had a
greater effect on offspring metabolism and body weight
than obesity induced by a high-calorie diet [2].

In an experimental study, administration of sodium
glutamate to female rats at doses of 2 and 4 mg/kg body
weight caused obesity in newborns. The authors studied
metabolic changes at the ages of 4, 8, 12, 16 and 20
months. At a young age (four months), the level of Li index,
triglycerides, total cholesterol, TNF-a and transaminases
increased. While adiponectin levels decreased, glucose
tolerance and insulin sensitivity were markedly altered.
However, from 16 months of age, the level of Li and TNF-a
index decreased significantly, and adiponectin increased,
glucose and insulin homeostasis was restored. Obesity
has been shown to be a major contributing factor to
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premature metabolic changes in rats, however, in older
age, all changes are offset [9].

A study in newborn rats treated subcutaneously from
day 2 to day 12 of life with monosodium glutamate at a
dose of 4 mg/kg/day was described. The correction was
performed from 30 days of life with quartcetin at a dose of
75 mg/kg/day. It is concluded that quercetin successfully
improves metabolic changes caused by exposure to
sodium glutamate. In addition, quercetin normalized
glucose levels and minimized toxic effects associated with
monosodium glutamate on liver and kidney function. These
effects are associated with the antioxidant properties of
quercetin [16].

The results of a study conducted on eight-week-old rats
on a high-calorie diet and melatonin correction for ten weeks
at a dose of 1 mg/kg/day showed that melatonin
supplementation reduced serum triglycerides, total
cholesterol, low lipoprotein protein and weight gain by
reducing the level of lipogenesis and increasing the lipolytic
capacity of adipocytes. Thus, the authors concluded that
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ENEKTPOHHO-MIKPOCKOMIYHI 3MIHU NTIMOATUYHUX BY3NIB NMPU KOPEKLIT AIi FMYTAMATY HATPIIO MENATOHIHOM
lrapanko T.B.

HedocmamHbo 8ugyeHUM 3anuwiaemsCs MUMaHHs 8rusy arymamamy Hampito Ha fiMghoiOHi opeaHu. Takox He MeHW akmyanbHUM
€ numaHHs1 Kopekuii 3miH, suknukaHux Oieto anymamamy Hampito. Mema AocridxXeHHs1 - aug4uUmMuU ef1eKmMpPOHHO-MIKPOCKOMIYHI 3MiHU
napeHximu nimgbamuyHUX 8y3rig ulypie 3a ymosu Oii arymamamy Hampito 8rpodoeX wecmu MUXHi8 ma rpu KopeKyii MesamoHiHOM.
ExcnepumeHmanbHe AocnidxeHHs1 nposedeHo Ha 66 binux wypax camysix i camkax pernpodykmugHoeo eiky. Ha 10 iHmakmHux
meapuHax Ha erleKmpPOHHO-MIKPOCKOMIYHOMY pigHi sug4uiu bydosy bpuxosux fiMgbamuyHux 8y3rie binux uiypie 3a ymos chisionoaidHor
Hopmu. EkcriepumeHmarnbHi meapuHu 6ynu nodineHi Ha 4 epynu, 8 KoxHit no 10 meapuH. KoHmponem cnyaysanu 16 6inux wypis,
Kompi 3amicmb gucokokanopitiHoi diemu (BK[) ompumyeanu cmaHOapmHul xapyosuli pauioH eisapito. BK/] docsizanu, dodatoqu 8 ixy
enymamam Hampito 8 003i 0,07 e/ke Macu mina wypa. [Josa menamoHiHy cmaHosuna 10 ma/ke macu mina wypa, ii egaodusnu nepopasnbHO
wWo0Hs 8 00UH i mol xe yac y Opyeili nonosuHi OHA. EnekmpoHHO-MiKpockoniyHa 6ydosa 6puxosux fiMgbamuyHUX 8y3riie wypie
camuie ma caMok pernpodyKmueHO20 8iKy iHmaKkmHOI ma KOHmMposbHOI epyn eidnosidae sudosili Hopmi. [ocrnidxeHHs1 nokasarsno, Wo
erlymamam Hampito 8UK/IUKAE 3MiHU 8 napeHXimi nimghamuyHux 8y3riie aHano2iyHO 3MiHaMm,ujo eidbysarombcs rnpu aniMeHmapHoMy
OXUpiHHI. Yepe3 6 muxHie BK/[ 3pocmae KinbKicmb anonmuy4Ho 3MiHeHUX nimghoyumis. Ta yacmuHa nimghoyumie, sika HeMae O3HaK
Kapiopekcucy abo kapionisucy, mae Kapionemy 3 2nubokumu iHeaegiHauissMu, yumornnaasma rnpoceimneHa, KaHanbuyi epaHynsipHol
eHdornnasmMamuyHoOI CimKu 8 KnimuHax 3 O3HakaMu HabpsiKy, po3wupeHi, MimoxoHOpianbHi epebeHi HabpsKi, MOWKOOXeHI, 3
npoceimneHum mampukcoMm. Criocmepiearombcsi 2nuboki 0ecmpyKmueHi 3MiHU KIIMUHHO20 cKnady opaaHy ma MopyWweHHs Ha pieHi
8CiX n1aHoK cyOQuHHO20 pycna. Yepe3 6 muxHie KopeKuii MenamoHiHOM KiflbKicmb Makpogazie ma nia3moyumie 3meHwunacs, 8
desiKux niMgboyumax HedimKko supaxeHe si0epuye, Kapiorema He pigHa, yumoriaama npoceimneHa, KinbKicmbs 0CMIoginbHUX (KUpPO8uXx)
BKITI0HYEHb 3MEHLWUNAcs K 8 MXKKITIMUHHOMY rpocmopi, mak i 8 yumonna3mi KrimuH. Omxxe, 88e0eHHs MeniamoHiHy npu3godums o
3Ha4YHO20 BIOHOBIMEHHSI CMPYKMYPHOI opeaHisauii, a, one, i (hyHKUji OaHOo20 opaaHy.

KnroyoBi cnoBa: ernymamam Hampito, MeriamoHiH, Kopekuis, a0po, yumornna3ama, pubocomu.

3NEKTPOHHO-MUKPOCKOMUYECKUE USMEHEHUA IMMOATUYECKUX Y3/10B NPU KOPPEKLIMW OEVNCTBUS MMYTAMATA
HATPUA MENNATOHUHOM

lrapanko T.B.

HedocmamoyHo udy4eHHbIM 0Cmaemcsi 80MnpOC 8IUSHUSA 2/lymamama Hampusi Ha TUMGOUOHbIE OpaaHbl. Takxe He MeHee akmyaribHbIM
ser1s5emcsi 80Npoc KoppeKyuu uUsMeHeHUl, 8bi3gaHHbIX OelicmeueM ariymamama Hampusi. Llenb uccnedosaHust - U3y4umb 351€KMPOHHO-
MUKPOCKOMUYeCcKUe U3MeHeHUs napeHXuMbl JTUMamu4yecKux y3/108 KpbIC 6 ycrosgusix Oelicmeus afiymamama Hampusi 8 medyeHue
wecmu Hederlb U Mpu KOPPeKyuu MesamoHUHOM. JKcriepumeHmarnsHoe uccredosaHue nposedeHo Ha 66 bernbix Kpbicax camyax u
camkax pernpodykmusHo2o go3pacma. Ha 10 uHmMakmHbIX XUBOMHbIX Ha 311eKMPOHHO-MUKPOCKONUYECKOM ypO8HE U3y4usnu CmpoeHue
OpbiKeeYHbIX NuMgbamuyecKux y3r108 beribix KpbIC 8 yCro8usix ¢hu3uonoauveckol HOpMbI. IKCriepuMeHmarbHble XU80mHbie Obiau
pa3denieHbl Ha 4 epynnbl, 8 kaxoou no 10 xxueomHbix. Konmponem cryxunu 16 6enbix KpbIC, KOMOpble 8MECMO 8bICOKOKaIopulHOU
Ouemsi (BKL) nonyyanu cmaHO0apmHbil nuujesol payuoH susapusi. BK docmueanu, 0obaenss 6 nuwy enymamam Hampusi 8 003e
0,07 a/ke maccbl mena Kpbickl. [lJo3a menamoHuHa cocmasnsana 10 me/ka macchl mesa KpbiCbl, ee 8800UU NepopanbHO eXeOHE8HO 8
00HO U MO Xe 8peMsi 80 8MOPOU MO108UHE OHS. DNIEKMPOHHO-MUKPOCKOMNUYECKOEe CmMpOoeHUe BpbiKeeYHbIX NUMGamuyecKux y3r108
KpbIC camMyo8 U caMoK pernpodyKmueHo20 eo3pacma UHMaKmHOU U KOHMpOosbHOU epyrnn coomeemcmeayem eudogoli HOpMe.
UccnedosaHue nokasasno, 4Ymo 21ymamam Hampusi 8bl3bleaem USMEHEeHUs 8 napeHxume numM@amuyeckux y3/108 aHas02u4yHo
U3MEHEeHUSIM, KOmopble Hacmynarom npu anuMeHmapHoMm oxupeHuu. Yepes 6 Hedesnb BK[] pacmem konuuyecmeo anonmuyecku
U3MeHeHHbIX numgboyumos. Ta Yacmb uMghoyumos, 8 KOmMopoul Hem fpU3HaKo8 KapuopeKcuca unu Kapuosnusuca, umeem Kapuonemmy
¢ 2nyboKUMU UHBa2UHaUUAMU, MPOC8EMIIEHHYI0 Uumornia3my, KaHambUbl 2paHynspHoU 3HOonnasMamu4yeckol cemu 8 Kremkax ¢
fpu3HakamMu omeka, pacuupeHHble, MUmMoxoHOpuarnbHble 2pebHu Habyxuwue, NO8pexOeHHbIe, C MPOC8emaeHHbIM MampuUKCOM.
Habnwodaomcsa enybokue decmpyKkmueHble USMEHEeHUS KIIemo4YHOo20 cocmaea op2aHa U HapyweHUsl Ha ypO8He 8CeX 38eHbes
cocyducmoeo pycna. HYepes 6 Hedernb KoppeKyuu MenamoHUHOM KOIUYecmao MaKkpoghaz0o8 U nnasmMoyumos yMeHbUUIOCh, 8 HEKOMOPbIX
numgouumax He4emko 8bipaxeHHoe A0PLILKO, Kapuonemma HeposHas, yumonnasma npoceemsneHHas, Konuyecmeo oCMUOUIbHbIX
(KupoBbIX) BKMIOYEHUL YMEHbWUIIOCHL KaK 8 MEeXK/1emoyHOM fpocmpaHcmee, mak u 6 yumonnaame Krnemok. CredogamerbHo,
8eedeHuUe MenamoHUHa Mnpuserno K 3Ha4yumeslbHOMY 80CCMaHOBMIeHUIO CMPYKMypHOU opeaHu3ayuu, a, criedosamernbHo, U yHKUUU
0aHHO20 opeaHa.

KntoueBble cnoBa: eiiymamam Hampusi, MesiamoHUH, Koppekyus, 0po, yumornasma, pubocomesi.
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