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Summary

The World Health Organization (WHO) has warned that «...the high consumption of energy drinks among young people and
its long-term consequences are being ignored by scientists and the public, ... » noting that this may lead to serious consequences
potentially result in future challenges for the health care system. In this context, conducting research aimed at developing and
enhancing the principles of prevention, diagnosis and treatment of diseases associated with functional and organic disorders of
the stomach remains one of the urgent priorities of modern medicine.

The purpose was to evaluate the morphofunctional changes of the stomach under the influence of energy drinks.

Materials and methods. The study was conducted on the stomachs of male albino rats aged 36 weeks. The experimental
animals were divided into two groups. The control group comprised six male rats. The experimental (main) group included
23 animals exposed to an energy drink for periods of 4, 8, and 12 weeks. . The energy drink (ED) was administered intragastrically
via a plastic tube once daily at a dose of 10 mg/kg of body weight for the specified durations..

Results and discussions. Afier 4 weeks of ED exposure, the mean gastric wall thickness was 34.89+0.52 (rms), the mucosal
thickness was 17.57+0.32; the submucosal layer measured 5.83%0.11; and the combined thickness of the muscular and serous layers was
11.49+0.16. The density of glandular distribution within the mucosal layer was 12.32+0.26. Following 12 weeks of ED administration,
the total thickness of the gastric wall measured 33.99+0.30; mucosal thickness was 16.47+0.29; submucosal thickness was 5.80+0.14;
and the muscular and serous layers combined measured 11.12+0.32. The glandular density within the mucosa was 10.71+0.24. Thus,
chronic exposure to energy drinks during 12 weeks resulted in histological features characteristic of chronic gastritis, including
congestion of small blood vessels in the mucosa and submucosa of stomach, lymphocytic infiltration, and atrophy of the mucosal glands.

Conclusions. Chronic exposure to an energy drink over a 12-week period resulted in morphological changes consistent with
chronic gastritis, including congestion of the small blood vessels of the mucosa and submucosa, lymphocytic infiltration, and

atrophy of mucosal glands.

Keywords: Enzyme immunoassay, immunohistochemistry, morphometry, morphology, CD3, CD20, pepsinogen, serum,

rat, stomach

Introduction

Manufacturers of energy drinks claim that their products
contain natural ingredients that that enhance energy levels,
improve concentration and mental performance, and are
harmless to health [1-3]. Simultaneously, the global medical
community expresses concern regarding the adverse
effects frequently associated with the consumption of such
beverages. Energy drinks contain pharmacologically active
ingredients, and comprehensive information regarding their
composition and production is available in the literature
[4-6]. The World Health Organization (2014) stated that
«...the high consumption of energy drinks among young
people and their long-term consequences are being ignored
by scientists and the public,...» warning that this may lead
to serious consequences and potentially result in future
problems for health care systems [7].

In recent years, the consumption of energy drinks has
increased markedly, prompting concern among medical
professionals and public health authorities. These beverages,
which contain elevated concentrations of caffeine, sugar, and
other stimulants, are gaining popularity particularly among young
and active people [8,9]. However, the lack of robust scientific
data regarding their impact on human health underscores the
necessity for research aimed at assessing their effects on various
organ systems, including the gastrointestinal tract [10,11].

Of note, 20 of 82 calls to the National Poison Center
of New Zealand between February 2005 and December

2009 were related to nausea, vomiting, and abdominal pain
associated with energy drink consumption. The inhibitory
effect of caffeine on gastric mucosal secretion is considered
one of the key factors contributing to gastric mucosal injury
[12]. In this context, studies aimed at the development
and refinement of strategies for the prevention, diagnosis,
and treatment of diseases associated with functional and
structural disorders of the stomach represent a pressing issue
in contemporary medicine.

Experimental studies in animal models, such as rats,
provide essential data on morphofunctional alterations in
the gastric wall resulting from exposure to energy drinks.
Investigation of structural and functional changes in the
stomach may aid in identifying potential pathologies associated
with prolonged intake of such beverages. This is particularly
relevant given increasing concerns about possible adverse
effects, including gastritis and peptic ulcer disease [13,14].

Furthermore, elucidation of morphofunctional alterations
in the gastric wall may contribute to the development of
guidelines for the safe consumption of energy drinks and
inform public perception regarding their health risks. Research
in this domain may also assist health care professionals
in educating patients about the potential consequences of
excessive consumption of such products and contribute to the
prevention of gastrointestinal disorders [15, 16, 17].

Thus, the investigation of morphofunctional changes in
the gastric wall in rats subjected to experimental exposure
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to energy drinks constitutes an important topic of scientific
inquiry. Such studies not only expand current knowledge
regarding the biological effects of these beverages but may
also serve as a foundation for future clinical research and
the development of effective strategies for the prevention of
diseases associated with their consumption.

The purpose was to evaluate the morphofunctional
changes of the stomach under the influence of energy drinks.

Materials and methods. Diagnosis at the nosologic
level is complicated by the fact that the clinical manifestations
of various gastrointestinal tract diseases are masked by
common symptoms. As gastrointestinal diseases do not exhibit

a symptom complex characteristic of a distinct clinical variant,
the diagnostic process must first exclude organic pathologies
with similar symptomatology. This necessitates the application
of specific morphological, experimental, laboratory, and
instrumental methods in accordance with established
diagnostic algorithms to achieve diagnostic accuracy.

The stomachs of male rats aged 36 weeks were selected as
the object of study. The experimental animals were allocated
into two groups. The control group included six male albino
rats. The main group consisted of 23 experimental animals
exposed to energy drinks over periods of 4, 8, and 12 weeks.
Animals in both groups were maintained under identical
vivarium conditions. The distribution of animals by groups
is presented in Table No. 1.

Table 1

Distribution of animals of control and main groups.

Age of animals animals Control group
36 weeks 6
Main group
Those who received ED for 4 | Those who received ED | Those who received ED for 12
36 weeks
weeks for 8 weeks weeks
8 7 8
Total 29

To extrapolate the findings of experimental research
to human physiology, the age of the animals was taken
into consideration and corresponding recalculations were
performed. The majority of experimental studies are
conducted on small mammals, primarily laboratory albino
rats, due to their favorable maintenance requirements.
Additionally, these animals are characterized by a short
gestation period and high reproductive capacity. The average
lifespan of rats is approximately two years. In studies aimed
at establishing proportional age correlations between humans
and laboratory rats in postnatal ontogeny, a coefficient of
1.7 has been adopted, whereby a rat age of 120 days is
considered equivalent to late adolescence in humans, i.e.,
17 years (204 months): X (human age in months) = 1.7 x rat
age (in days). Accordingly, the ratio of human life in months
to rat life in days is 1.7 (K = 1.7). Based on the biological
age correlation between humans and white laboratory rats,
1 day of rat life corresponds to 52 days of human life. The
correlation of animal age with human age in this study was
as follows: 36-week-old (252-day-old) rats corresponded to
a human age of 36 years. Taking into account the duration of
the experimental period, the age coverage within the study
was broader. Specifically, considering that 36-week-old rats
aged an additional 12 weeks during the experiment, the
corresponding human age range extended from 36 to 48 years.

The experiment conducted on these animals was carried
out in accordance with the regulations established by the
Research Ethics Committee (Resolution No. 1/9-1854
of the Ethics Committee of the Ministry of Health of the
Republic of Uzbekistan). The animals included in the study
were housed in individual plastic cages under controlled
environmental conditions with relative humidity maintained
at 70% and ambient temperature at 24+1 °C. A standard
12-hour light/dark cycle was maintained throughout the
experiment. All animals had unrestricted access to water
and standard rodent chow in pellet form.
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In this study, a widely consumed, locally manufactured
energy drink available on the market of the Republic of
Uzbekistan was used. The animals in the control group
received an intragastric administration of 7.5 mL of saline
solution once daily for 4, 8, and 12 weeks. The experimental
group received the energy drink (ED) intragastrically for
the same time periods via plastic gavage tubes. Each rat
in the experimental group was administered 10 mL/kg of
body weight of ED once daily through a probe. The dosage
was determined based on the Paget and Barnes conversion
table for rats and corresponds to the equivalent human
dose [10]. The energy drink contained caffeine, taurine,
glucuronolactone, sugars and other carbohydrates, food
coloring agents, flavorings, vitamins, inositol, niacin, herbal
supplements, and other ingredients [9].

On the final day of the experiment, the animals were
fasted overnight. At 8:00 a.m., following anesthesia via
intramuscular injection of a 2% xylazine solution at a dose
of 0.2 mL/kg, blood samples were collected directly
from the heart for laboratory analysis. The animals were
euthanized by transection of the abdominal aorta. The
abdominal cavity was opened, and internal organs were
harvested in full compliance with established bioethical
protocols. The stomach was excised by opening along the
greater curvature, rinsed with cold physiological saline,
and photographed. Macroscopic examination of the gastric
mucosa was performed. Each specimen was labeled and
placed in a plastic container filled with 10% neutral buffered
formalin, suspended in whole form for fixation. Entire fixed
specimens were embedded in paraffin in accordance with
standard histological procedures.

For the purpose of evaluating general morphology and
morphometric parameters of the structural components of
the stomach, tissue sections obtained from paraffin blocks
using a microtome were stained with hematoxylin and eosin.
Each specimen was processed using the above methods.
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Microscopic examination and photodocumentation were
performed using a Leica light microscope equipped with
a special camera. Morphometric analysis of the gastric wall
structures was conducted using an ocular micrometer and
a reticle eyepiece containing a grid with 256 intersection
points. A magnification of x40 was applied to assess
the density of glandular distribution within the mucosa.
Additionally, the thickness of the mucosal, submucosal,
muscular, and serosal layers was measured separately. The
collected data were subjected to statistical processing and
the results were analyzed.

The immunohistochemical study initially employed
tissue-specific antibodies for the determination of
histogenetic type. CD3, a T-lymphocyte activation antigen,
was used to assess receptor expression on the cell membrane.
CD20, a B-lymphocyte antigen, is a protein functioning as
a coreceptor of immunoglobulin within the cytoplasm of
the cells. The results obtained were evaluated according
to the ALLRED scoring system, which determines the
proportion of receptor-positive cells and the intensity of
receptor expression after immunostaining. These parameters
are combined to assign a score ranging from 0 to 3. A score
of 0 corresponds to negative expression, 1 point indicates
low positive expression (10-30%), 2 points reflects medium
positive expression (30-60%), and 3 points signifies high
positive expression (60-100%).

In order to determine morphofunctional changes in
the stomach, an enzyme-linked immunosorbent assay
(ELISA) was performed on blood samples collected from the
experimental animals. For this purpose, blood samples were
left at room temperature for 30 minutes and then centrifuged
at 4000 rpm for 15 minutes. Following centrifugation, the
serum was extracted and stored at —20 °C until analysis.
The immunologic evaluation included measurements
of pepsinogen I (PG1), pepsinogen II (PG2), and the
oncomarker CA 74-2 using commercially available enzyme
immunoassay kits produced in the Russian Federation. The
measurable concentration range for PG1 was 0-200 pg/L,
for PG2 was 0-50 pg/L, and for CA 74-2 was 0-200 U/mL.

In recent years, a number of studies have been conducted
in various countries with the aim of replacing invasive
methods, such as endoscopy, with more effective and
simplified noninvasive approaches for the screening of
gastric diseases, including gastric and duodenal ulcers,
gastroesophageal reflux disease, atrophic gastritis, and other
gastric pathologies.

Pepsinogens, which are proenzymes of pepsin, mediate
the initial and most critical stage of the digestive process
by catalyzing the breakdown of proteins into amino acids.
The normal concentration of PG1 in rat serum is generally
within the range of 9-11 pg/L (ng/mL). It is known that
the concentration of pepsinogens in peripheral blood is
areliable diagnostic marker reflecting the morphofunctional
state of the gastric mucosa, thus enabling a noninvasive
alternative to gastric mucosal biopsy. Therefore, noninvasive
diagnostics play an important role in the early detection
and prevention of gastric cancer. Malignant neoplasms of
the gastrointestinal tract remain among the most prevalent
forms of cancer worldwide. The application of specific
antigen CA 74-2 for the early diagnosis of gastric cancer
or precancerous alterations in the gastric mucosa under

experimental exposure to energy drinks is of significant
clinical relevance for timely therapeutic intervention in this
pathology.

Results and discussion.

Morphometric alterations in the gastric wall of 36-week-
old rats in the experimental group following administration
of ED for 4, 8, and 12 weeks were as follows: after 4 weeks
of ED exposure, the mean thickness of the gastric wall
was 34.89+0.52 (rms units); the mucosal layer measured
17.57+0.32, the submucosal layer 5.83+0.11, and the
combined thickness of the muscular and serosal layers was
11.49+0.16. The density of mucosal gland distribution was
12.32+0.26 (Figure 1).

In experimental animals receiving ED for 8 weeks,
the total thickness of the gastric wall was 34.914+0.51, the
mucosal layer 17.30+0.22, the submucosal layer 6.30+0.23,
and the muscular-serosal layers 11.30+0.22. The density
of mucosal glands was 11.19+0.26 (Figure 1). In animals
exposed to ED for 12 weeks, the total gastric wall thickness
was 33.99+0.30, the mucosa measured 16.47+0.29, the
submucosa 5.80+0.14, and the muscular-serosal layers
11.1240.32. The mucosal gland density was 10.71+0.24
(Figure 1).

Comparison of the morphometric parameters of the
gastric wall layers between the experimental and control
groups demonstrated the following: in animals receiving
ED for 4 weeks, the total gastric wall thickness decreased
by 33%, mucosal layer thickness by 44%, submucosal layer
by 31%, and muscular-serosal layers by 8.5%, compared
to controls. The density of mucosal glands decreased by
32.5% (Figure 1).

In experimental animals chronically exposed to ED for
12 weeks, the total thickness of the gastric wall showed
a 36% reduction relative to controls, representing the most
marked change among the groups. Mucosal thickness
was reduced by 47%, submucosal thickness by 31%, and
muscular-serosal layers by 11.5%. The density of mucosal
glands decreased by 41%. The most significant alterations
resulting from chronic ED exposure were characterized by
pronounced thinning of the mucosal and submucosal layers
and a marked decrease in mucosal gland density (Figure 1).

In rats exposed ED for 12 weeks, the degree of
morphometric alterations in the mucosa and its glands,
as well as in the submucosal and muscular-serosal layers,
was greater than in those receiving ED for 4 or 8 weeks.
Morphologic analysis revealed that the mucous and
submucous membranes of the gastric wall exhibited fully
engorged small blood vessels, inflammatory signs, and
lymphocytic infiltration. Atrophy of the gastric mucosal
glands was observed, with histological features consistent
with chronic gastritis (Figures 2 and 3).

Analysis of morphometric indices of the gastric wall
demonstrated that experimental animals receiving ED for 4
and 8 weeks exhibited significant adverse alterations, which
were more pronounced with chronic exposure (12 weeks).
These changes were primarily manifested by thinning of the
gastric mucosa and a reduction in the density of mucosal
gland distribution. Immunohistochemical examination
revealed negative staining for CD3 and CD20 in the gastric
mucosa of control group animals (Figures 3A and 3B).
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Figure 1. Comparative morphometric indices of gastric wall of 36-week experimental and control
groups of animals

Figure 2. Histologic microdissection: foci of inflammation and lymphocytic infiltration in the gastric
wall of rats treated with ED for 12 weeks. H-E staining. Col. 10. S40.

A.

Figure 3. CD20 (A) and CD3 (B) negative reagent reactions in rat gastric mucosa. Dye:
DAB-chromogen. S10 x S40.

In 36-week-old rats consuming ED for 4 weeks, CD20
expression was weakly positive, as evaluated by the ALLRED
scoring system, with a score of 1 point. CD20 expression reflects
the presence of lymphocytes at various stages of maturation,
including lymphocytic immunoblasts, B lymphocytes, and
plasma cells (Figure 4A). The gastric mucosa in rats is lined
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by columnar epithelium forming gastric fossae, at the base of
which the gastric glands open. Immunohistochemical staining
for CD3 in rats exposed to ED for 1 month revealed a weakly
positive reaction localized to the lymphoid infiltrate of the
gastric glands. This expression was also assigned a score of 1
point by the ALLRED method (Figure 4B).
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A.

b.

Figure 4. A. CD20 expression in the gastric mucosa in the form of small clusters; B. expression of
T-lymphocytes with light CD3 marker in the gastric mucosa of 9-month-old rats treated with energy

drinks for 1 month. Staining

In 9-month-old rats of the main group consuming ED
for 3 months, immunohistochemical examination of the
gastric wall revealed foci of lymphoid tissue infiltration
characterized by strong expression of the CD20 marker;
however, primary follicles did not develop into secondary
follicles. Moderate positivity for the CD20 marker was
detected in certain areas of the gastric glands (Figure 5A).

A

: DAB-chromogen. S. 10. S.40.

Partial expression of T lymphocytes, as identified by the
CD3 marker, was noted within the lymphoid infiltrate of the
gastric glands. Low positivity was observed in 30% of rats,
and moderate positivity in 70% (Figure 5B). The marker
expression was primarily localized to partially atrophied
gastric glands, mucosal and submucosal layers, as well as
to inflammatory foci.

b

Figure 5. Moderate expression of CD20 marker (A) and CD3 marker (B) in primary lymphoid
follicles of gastric mucosa in 9-month-old rats treated with energy drinks for 3 months.
Staining: DAB chromogen. S10 x S 40.

Immunohistochemical analysis demonstrated that in
9-month-old rats administered energy drinks for one month,
CD20 and CD3 marker expression throughout the mucous
membrane exhibited a weak positive reaction, which was
scored as 1 point using the ALLRED method. In rats
exposed to ED for 3 months, CD20 expression showed
a moderate positive reaction within atrophied mucous glands
and lymphoid tissue of the submucosal layer, appearing
as lymphocyte aggregates. These results corresponded to
scores of 1 point in 30% and 2 points in 70% of animals,
respectively, based on the ALLRED scoring system.
CD3 expression was predominantly detected in lymphoid
infiltrates of the gastric mucosal glands, areas of submucosal
atrophy, and inflammatory sites.

To evaluate the morphofunctional status of the gastric
wall under the influence of energy drink administration,
blood levels of PG1, PG2, the PG1/PG2 ratio, and the
concentration of the CA74-2 antigen were measured
in 36-week-old rats from the experimental group. In
rats exposed to ED for 4 weeks, PG1 concentration was

3.78+0.35 pg/L, PG2 concentration was 1.69+0.21 ng/L,
the PG1/PG2 ratio was 2.31£0.32, and the specific antigen
CA74-2 level was 6.91£4.75 IU/mL (Figure 6).

After 8 weeks of exposure, PG1 concentration was
3.19+0.33 pg/L, PG2 concentration was 1.52+ 0.12 pg/L,
with a PG1/PG2 ratio of 2.10£0.17. The concentration of
CA74-2 antigen increased to 38.75+30.97 IU/mL (Figure 6).

In 36-week-old animals exposed for 12 weeks, PG1
concentration decreased further to 2.07 £ 0.18 pg/L, PG2
concentration to 1.18 + 0.12 pg/L, with a PG1/PG2 ratio
of 1.86 £ 0.21. The CA74-2 antigen level increased to
47.67 + 42.81 IU/mL (Figure 6).

As a result of ED consumption in experimental animals
for 4 and 8 weeks, a moderate decrease in serum levels of
PG1, PG2, and the PG1/PG2 ratio was observed, while the
concentration of the specific antigen CA 74-2 increased
19-fold following 8 weeks of intake. With prolonged
exposure (12 weeks), a marked decrease in PG1 and PG2
levels was noted, accompanied by a 23.5-fold increase in
CA 74-2 antigen concentration (Figure 6).
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Figure 6. Comparative analysis of the ratio of PG1, PG2, PG1/PG2 and the amount of CA 74-2 in 36-week-
old rats of the control and experimental groups who consumed an energy drink for different periods of time.

Assessment of the morphofunctional state of the gastric
mucosa demonstrated a significant decline in PG1, PG2,
and the PG1/PG2 ratio, alongside a sharp elevation in CA
74-2 levels after chronic ED consumption for 12 weeks.
A progressive decrease in serum PG1 concentration is
indicative of structural damage to the fundic glands, which
contain a high proportion of main cells responsible for PG1
secretion. A pronounced reduction in PG2 levels suggests
injury to the cervical glands of the fundus. Accordingly,
following 4 and 8 weeks of exposure, PG2 production
appears to be temporarily maintained in a compensatory
state depending on the extent of mucosal injury. Alteration
of the PG1/PG2 ratio reflects the severity of morphological
disruption and the functional integrity of the gastric mucosa
and its glands. As inflammation of the gastric mucosa
progresses, metaplastic transformation of epithelial cells
may occur, potentially leading to the development of
atrophic gastritis. This is corroborated by the observed
increase in CA 74-2 antigen levels in the blood following
prolonged ED exposure.

The data obtained from morphometric evaluation of the
gastric wall, immunohistochemical findings, and laboratory
analyses collectively indicate that the deleterious effects of
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energy drink consumption are directly correlated with both
the administered dose and duration of intake.

Conclusions. In experimental animals, exposure to
the energy drink for 4 and 8 weeks resulted in pronounced
alterations in the morphological and morphometric
characteristics of the gastric wall. Chronic administration
for 12 weeks induced more advanced morphological
changes consistent with chronic gastritis and inflammation,
manifested by vascular congestion in the mucosal and
submucosal layers, lymphocytic infiltration, and glandular
atrophy within the gastric mucosa. Immunohistochemical
analysis of gastric mucosal samples from animals
administered the energy drink for 3 months revealed CD20
and CD3 positivity in 70% of cases, indicating the presence
of inflammatory infiltrates and glandular atrophy within
the mucosa and submucosa, consistent with a chronic
pathological process. A reduction in pepsinogen 1.2 amount
(79%) suggests structural impairment of the fundic glands.
A marked elevation in cancer marker CA 74-2 levels reflects
epithelial cell metaplasia. These findings collectively
represent features of gastric mucosal atrophy and chronic
gastritis.
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BILIAB EHEPTETUYHHUX HAIIOIB HA MOP®O®YHKIIOHAJBHUMN CTAH LIJIYHKA

Opinog @ipoasc Cypamosuu', FOcynosa Hapziza A6dikodiposna', Jasnamos Canim Cynaiimonoguy?

CamapkaHjacbKuii 1epxxaBHuii Mmenuyunuii yniepcurer' (M. Camapkanj, Y36eKucras),
Byxapcbkuii gep:xaBuuii Mequ4uHuii incruryT imeni A6y Adi ion Cino’ (M. Byxapa, Y36exucran)

Pesiome.

Bcecsitast opranizauist oxoporu 310poB’st (BOO3) nonepeania, 110 «...BUCOKE CIIOKUBAHHS CHEPIETUUHHUX HAIOIB Cepe/] MOJIOAI
Ta #0ro IOBrOCTPOKOBI HACHIAKH ITHOPYIOTHCSI BICHHMMH Ta IPOMAJICHKICTIO. . .», 3a3HAYMBILH, 110 [[€ MOXXE IPU3BECTHU 10 CEPHO3HUX
HACJIJIKIB, SIKi TOTEHLIIHHO MOXXYTh CTBOPUTH IPOOJIEMH JUIsl CHCTEMH OXOPOHH 310pPOB’st B MailOy THEOMY. Y 1IbOMY KOHTEKCTI IPOBEICHHS
JOCIIIDKeHB, CIIPSIMOBAHHUX HA PO3POOKY Ta BAOCKOHAICHHS IIPUHLIUITIB IPOQITaKTUKY, AiarHOCTUKH Ta JIIKyBaHHS 3aXBOPIOBAHb, IT0Bsi-
3aHKX 3 QYHKLIOHAIBHUMH Ta OPTaHIYHUMH PO3JIaJaMH IIUTYHKY, 3QJIUIIAETHCS OIHUM i3 HaraJlbHUX MPIOPUTETIB CYy4aCHOI METULIUHU.

Mertolo gocaigkeHHst Oyino OLiHUTH MOP(OIIOTIYHI Ta (yHKI[IOHATIbHI 3MiHH IUTYHKA i/ BIUINBOM €HEPreTHYHUX HAIOIB.

Marepiasu Ta MeToau. J{ociiKeHHS IPOBOAMIIOCS HA IIUTYHKAX CaMIIiB Iy piB-aJIb0iHOCIB BikoM 36 THKHIB. EkcriepuMeHTaIbHIX
TBapuH OyJl0 po3zineHo Ha JBi rpynu. KoHTposbHa rpyna ckiiajaiacs 3 LIECTH caMiiB 1ypiB. EkcriepuMeHTabHa (OCHOBHA) Tpyma
BKJIFOYasa 23 TBapHH, sKi OTPUMYBaJIM eHepreTUuHui Hamiid npotsarom 4, 8 ta 12 TwkuiB. Enepreruunnit naniit (EH) BBomumu BHY-
TPILIHBOILTYHKOBO Yepe3 IIaCTUKOBY TPYOKY OAWH pa3 Ha eHb y 4031 10 MI/Kr Macy Tija mpoTsIroM 3a3HaueHoro Mnepiony.

PesyabTaTn Ta 06roBopennsi. Ilicis 4 TkHiB BrutuBy EJI cepentst TOBIIMHA CTiHKY HuTyHKa cTaHoBHIa 34,89+0,52 (rms); ToB-
LIMHA CIM30B0i 000I0HKHU cTaHoBmIa 17,57+0,32; ToBIIMHA MiACIM30BOTO apy cTaHoBuia 5,83+0,11; a cykyrHa TOBIIMHA M’ S130BOTO
Ta ceposHoro uiapis cranosuna 11,49+0,16. LlinbHicTh po3noniny 3a103 y cinn3oBoMy Mapi craHoBuia 12,32+0,26. ITicast 12 k-
HiB npuitomy EJ] 3aranbHa ToBHIMHA CTiHKH HUTyHKA ctanoBmia 33,99+0,30; ToBiunHa cinn3oBoi 00010HKH cranoBmia 16,47+0,29;
TOBLIMHA MiACIU30BOI 060M0HKH cTanoBmia 5,80+0,14; a cymapHa TOBIIMHA M SI30BOTO Ta CEPO3HOroO ImapiB cranosmwia 11,12+0,32.
linbHicTh 321103 y ciau30Biit obomonii cranosuna 10,7140,24. TakuM YMHOM, XPOHIYHE BXXMBAHHS CHEPreTHYHHX HAIOIB MPOTITOM
12 THXHIB IPHU3BEIIO [0 TiCTOJIOTIYHUX O3HAK, XapaKTePHUX /I XPOHIYHOTO TaCTPUTY, BKIIOYAIOUH 3aCTill y APIOHMX KPOBOHOCHHX
CyQHMHaX CJIM30BOi 000JIOHKH Ta MiZCIN30B0i 000JIOHKHU LITYHKa, TiMpoUnTapHy iH(GUIBTpalliio Ta aTpodiro 3103 CI1M30B0i 00OTOHKH.

BucHoBkH. XpoHiYHE BXHBAHHS CHEPIETUYHOTO HAIMOK MPOTAroM 12 THXKHIB HPHU3BEIO 10 MOP(OIOri4HUX 3MiH, XapaKTepPHHUX
JUISL XPOHIYHOTO TaCTPUTY, BKIIIOYAIOUH 3aCTii y APiOHUX KPOBOHOCHUX CYAHMHAX CIU30BOI OOOJOHKH Ta MiICIM30BOI 00OJIO0HKH, JTiM-
¢douuraphy iHdinbTpauito Ta arpodito 3a103 CIU30B0i 000IOHKH.

KarwouoBi cioBa: imynodepmentnuii ananis, imyHorictoximis, Mmopdomerpis, Mmopdonoris, CD3, CD20, nerncuHoreH, cupo-
BaTKa, I1yp, LLTyHOK.
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