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Summary

Aim. To determine the clinical significance of morphological features in assessing toxic or viral liver
damage in patients with comorbid opioid dependence and chronic hepatitis C.

Materials and methods. The study involved histological preparations of liver tissue from
48 patients with opioid dependence according to ICD-10 criteria (F 11.30). Among them, 18 patients
had opioid dependence without chronic hepatitis C, aged 22 to 40 years (16 males and 2 females),
and 30 patients had opioid dependence with chronic hepatitis C according to ICD-10 criteria (B18.2),
aged 22 to 38 years (27 males and 3 females). Ultrathin liver tissue sections were examined using
an EM-100 electron microscope at an accelerating voltage of 75 kV and a magnification of x12000.
Results. In cases of high-progressive opioid dependence without chronic hepatitis C, significant
features included the presence of large steatotic granules in the centrilobular and periportal zones,
impaired lipid granule degradation processes, a significant increase in Kupffer cell activity, and the
transformation of Ito cells into fibrocytes.

Low histologicalactivity of comorbid chronichepatitis Cis characterized by moderatelymphomonocytic
infiltration in the portal tracts, increased lipid granule destruction in the centrilobular zone of liver
lobules. In cases of moderate activity of comorbid chronic hepatitis C in drug-dependent patients,
there is a significant increase in necrotic and apoptotic changes in hepatocytes of the portal and
periportal zones, an increase in the number and density of lipid granules, and a significant increase
in collagen deposits in the perisinusoidal space, periportal, and centrilobular zones of liver lobules.
Conclusions. 1. Inclinical practice, itisadvisable to use morphological studies of theliverin patients with
opioid dependence and chronic hepatitis C to verify significant profibrogenic factors: the progression
of steatotic granule deposits in hepatocytes, impaired degradation processes, Kupffer cell activation,
and Ito cell transformation into fibrocytes. 2. Morphological studies of the liver in patients with opioid
dependence with and without comorbid chronic hepatitis C allow for an objective assessment of the
predominance of toxic or viral liver damage in each patient and determine the priority in treatment.

Keywords: opioid-related disorders, chronic hepatitis C, fibrosis, liver steatosis

INTRODUCTION drug-dependent patients is being conducted worldwide. In

The global health sector strategy on viral hepatitis 2016, the incidence of primary HCV infection in Australia
aims to reduce new hepatitis C virus (HCV) infections by  decreased by 53 % among injection drug users following
80 % by 2030, including a 30 % reduction by 2020. Careful the unrestricted availability of direct-acting antiviral
monitoring of comorbid chronic hepatitis C (CHC) in  (DAA) therapy against HCV [1].
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The projected life expectancy of individuals with
opioid use disorders and those with substance use disorders
who use injection drugs is reduced by 25 years compared
to the general population. A significant reason for this is
comorbid chronic liver diseases [2].

Verification of CHC in patients using opioid drugs
and starting substitution therapy is important. In a study
of 563 drug-dependent patients undergoing opioid agonist
substitution therapy, anti-HCYV antibodies were found in
68 % (73/107), and 57 % (24/42) had HCV viremia [3].

People who use injection drugs represent a high-risk
group for HCV infection, reaching 90 % among drug-
dependent patients in Taiwan [4]. Patients who use injection
drugs are the main population group for HCV treatment [5].
In the course of antiviral therapy with direct-acting agents,
the Integrated-Test-Stage-Treat (ITTREAT) study found
an HCV PCR positivity prevalence of 84 % among 765
patients, with 19 % already having liver cirrhosis [6].

Despite effective direct-acting antiviral agents
(DAAs), HCV prevalence remains high among people
who use injection drugs, and nonadherence to therapy
remains a major obstacle to HCV elimination in this
subpopulation. Timely verification of CHC has shown that
more than 90 % of patients achieved sustained virological
response at 12 weeks after treatment (SVR12) (95 % CI:
88.1-93.2 %), significantly reducing the possibility of liver
fibrosis progression in this patient group [7].

In addition to CHC itself, other comorbid factors
can be significant in the pathogenesis of liver fibrosis
progression in drug-dependent patients. A study of 524
drug-dependent patients found significant liver fibrosis
in two-thirds of those receiving substitution therapy,
associated with alcohol consumption, high body mass
index, and exposure to hepatitis B virus [8].

Integrated HCV treatment for people who use
injection drugs is cost-effective compared to standard
treatment methods [9]. For HCV patients, virus
elimination is associated with an improvement in health-
related quality of life (HRQOL) [10].

Finding reliable morphological criteria for CHC
activity, assessing profibrogenic factors, and objectifying
the severity of fibrotic changes in various parts of
the liver lobules in patients with opioid dependence
is significant. Morphological studies of liver tissue
in CHC patients have shown that activated hepatic
stellate cells (Ito cells) may be a factor in enhanced liver
fibrosis. Various immunohistochemical markers can
identify different subpopulations of these cells, which
determine different pathogenetic mechanisms of fibrosis
progression in CHC patients [11, 12, 13].

Morphological studies have found that hepatic
stellate cells participate in both physiological and
pathological processes in the liver. During CHC
progression, activated stellate cells transform into
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myofibroblasts, which are important cells in liver fibrosis
development. Currentlyy, HCV infection still lacks
specific markers for accurately identifying the state and
progression of the disease [14].

In liver pathomorphology studies in CHC,
analyzing the state of sinusoidal endothelial cells
(LSECs), characterized by the presence of pores
(fenestrations), is important. The electron microscopy
analysis and the assessment of CD32, CD31, and
caveolin-1 expression showed that LSECs exhibit
significant morphological changes in HCV infection but
maintain their phenotypic identity. Capillarization was
observed only in early fibrosis stages. Thus, the severity
of LSEC modifications may correlate with hepatocyte
damage and fibrosis stage, providing new insights into
the pathogenesis of chronic hepatitis C [15].

Immunohistochemical studies on changes in
Iymphatic sprouts and mature lymphatic vascularization
in the liver of CHC patients have also been conducted.
Intralobular/parenchymal necroinflammatory activity
was mostly mild or moderate. The number of portal
Iymphatic sprouts increased with structural changes,
peaking in cirrhosis. This study found no significant
relationship between the proportion of portal lymphatic
sprouts or mature portal lymphatic vessels and the
degree of periportal /periseptal activity [16].

A thorough analysis of morphological and
ultrastructural changes in the liver of opioid-dependent
patients with comorbid CHC can expand knowledge on
the pathomorphogenesis of liver damage progression,
understand possible side effects of methadone
substitution therapy, determine the predominance of
toxic or virus-induced damage to liver lobules, which is
important for determining pharmacotherapy priorities.

AIM

To determine the clinical significance of morphological
features in assessing the toxic or viral origin of liver damage
in patients with comorbid opioid dependence and chronic
hepatitis C (CHC).

MATERIALS AND METHODS

A cross-sectional study was conducted using histological
preparations of liver tissue from 48 patients with opioid
dependence (OD). The overall group included 18 patients
with OD aged 22 to 40 years (16 males and 2 females) without
comorbid CHC and 30 patients with OD and comorbid CHC
aged 22 to 38 years (27 males and 3 females).

Inclusion criteria were as follows: 1) adults
aged >18 years, 2) diagnosis of OD established according
to ICD-10 criteria (F 11.30), 3) diagnosis of «chronic
viral hepatitis C» established according to ICD-10 criteria
(B18.2) and determined using anti-HCV IgG antibodies
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and polymerase chain reaction (PCR) for HCV with
genotypes 1, 2, 3, 4, 4) willingness to sign written informed
consent to participate in the study.

Exclusion criteria included patients who: 1) were
coinfected with human immunodeficiency virus (HIV) or
hepatitis B and D viruses (HbsAg, HbeAg, anti-HbeAg,
anti-HbclgM, anti-Hbc IgG, anti-Hbs, anti-HDV IgG,
anti-HIV IgQG) at the time of inclusion; 2) had severe
extrahepatic manifestations (e.g., cryoglobulinemia
or membranoproliferative glomerulonephritis); 3) had
chronic kidney disease stages 4-5 (glomerular filtration
rate < 30 ml/min/1.73 m?); 4) had decompensated liver
disease (Child-Pugh class B or C), including current or
past ascites, esophageal or gastric variceal bleeding, portal
vein thrombosis, hepatic encephalopathy; 5) had any
current or previous malignancies, including hepatocellular
carcinoma; 6) had acute hepatitis, had acute hepatitis,
including that of alcoholic etiology; 7) had concurrent
liver diseases such as autoimmune hepatitis, primary
biliary cholangitis, hemochromatosis, alpha-1 antitrypsin
deficiency, etc.

The group of patients with OD without comorbid
CHC was divided into 2 subgroups: the first subgroup
(6 individuals) with a low-progressive variant of opioid
dependence with a daily intake of opiates up to 15.0 ml,
and the second subgroup with a high-progressive course
and daily opium doses of more than 15.0 ml (12 patients).

The group of patients with OD and CHC was divided
into 2 subgroups according to the activity of the process.
The group with minimal CHC activity (up to 8 points
according to Knodell) included 18 patients (60.0 %),
and the group with moderate activity (from 9 to 15 points
according to Knodell) included 12 patients (40.0 %).
Among the 30 patients examined, the fibrosis stages were
as follows: F0 in 3 patients (10.0 %), F1in 9 (30.0 %),
F2in7 (23.3 %), F3in 7 (23.3 %), and F4in 4 (13.3 %).

Liver biopsy was performed under ultrasound guidance
with local anesthesia. The size of the biopsy fragment
obtained was more than 10 mm and 0.8 mm in diameter.
The following staining methods were used for histological
samples: hematoxylin and eosin, Van Gieson’s picrofuchsin
[17], the fibrosis stage was determined according to
METAVIR [18], and the histological activity index was
determined according to Knodell R. G. et al. [19].

For electron microscopy, a particle of liver tissue with
a volume greater than 1 mm? was separated, immersed
in a 2.5 % solution of glutaraldehyde, and then fixed in
osmium tetroxide according to Palade. Ultrathin sections
were prepared using an UMPT-4 ultramicrotome from
Sumy V. O.L. «Electron,» then contrasted with uranium
and lead compounds and examined in an EM-100 electron
microscope at an accelerating voltage of 75 kV with
magnifications ranging from 12,000 to 22,000 [20].

Methods of investigation included: bibliosemantic,
systemic approach and analysis, morphological,
morphometric, descriptive and graphic modeling.

RESULTS

For patients with a mild progressive course of chronic
liver disease without comorbid hepatitis C virus (HCV),
moderate lipid granules were predominantly observed in the
centrolobular areas of liver lobules, with preserved granular
endoplasmic reticulum and significant development, along
with hyperplasia and hypertrophy of mitochondria, reduced
glycogen content in hepatocyte cytoplasm, an increased
number of phagolysosomes in macrophages, and low
activity of Kupffer cells. In patients with a highly progressive
course of chronic liver disease without HCV, significant
findings included the presence of large steatotic granules in
the centrolobular and periportal zones against a background
of increased phagolysosome numbers (Fig. 1).

Figure 1. Multiple lipid granules in the centrolobular zone of the liver lobule. Electron micrograph of liver tissue from patient D., x12,000.

(N — nucleus of the hepatocyte; LG — lipid granules).
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In this group of patients, there was a depletion of
the granular endoplasmic reticulum in the cytoplasm of
hepatocytes, an abundance of free ribosomes, a reduction
in glycogen content, and disintegration of mitochondria.

In the sinusoids of the lobules, the number of Kupffer
cells and transformed Ito cells into fibroblasts increased,
along with a greater severity of fibrotic changes in the
perisinusoidal space (Fig. 2).

] a s

Figure 2. Reduction in the area of granular endoplasmic reticulum in the cytoplasm of hepatocytes; increase in the number of mitochondria with
disrupted cristae; and a significant number of free ribosomes. Electron micrograph of liver tissue from patient K., magnification x12,000. (HC —
hepatocyte, RS — ribosomes; MT — mitochondria; N — nucleus; CH — cytoplasm of hepatocyte; GER — granular endoplasmic reticulum).

Analyzing the state of the liver in patients with chronic
hepatitis and low activity of comorbid chronic hepatitis C,
we identified the following morphological changes in the

IV,
Figure 3. High activity of the portal zone lymphocyte, with numerous mitochondria in the cytoplasm. Electron micrograph of liver tissue from
patient N., magnification x12,000 (LFC — lymphocyte; HC — hepatocyte; MC — mitochondrion).

In the hepatocytes of the centrolobular zone, shifts
of lipid granules of the cytoplasmic organelles were
observed, along with a reduction in the area of the granular
endoplasmic reticulum, a significant increase in the number
of free ribosomes, depletion of glycogen content in the
cytoplasm of the hepatocytes, and an increase in the contact
between mitochondria and lipid granules. Moderate activity
of comorbid chronic hepatitis C in patients with OD was
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periportal zone of liver lobules: moderate lymphomonocytic
infiltration of portal tracts, increased activity of Kupfter
cells, and degranulation of Ito cells (Fig. 3).

accompanied by an increase in necrobiotic changes in the
hepatocytes of the portal and periportal zones. Periportal
zone hepatocytes contained significant lipid deposits with
signs of organelle destruction and the release of contents from
phagolysosomes (Fig. 4). Additionally, moderate activity of
chronic hepatitis C was associated with a significant increase
in the number of phagolysosomes in Kupffer cells, along with
increased activity in the portal and periportal zones.
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Figure 4. Signs of necrosis in hepatocytes in the periportal zone of the liver lobule. Electronogram of liver tissue from patient H., magnification

x12,000 (HC — hepatocyte).

In the majority of hepatocytes across all three
zones, organelles were preserved, with a developed
granular endoplasmic reticulum predominantly
along the cell cytoplasm’s periphery, indicating the
maintenance of the protein-synthetic properties of the
hepatocytes. The agranular endoplasmic reticulum was
significantly developed in the perinuclear zone of the
hepatocytes, suggesting an activation of lipid synthesis
processes and an increase in their detoxification
properties.

In hepatocytes of the periportal zone, there was
a notable increase in the quantity and density of lipid
granules, an expanded area of the agranular endoplasmic

reticulum, destruction of the granular reticulum, and
a depletion of glycogen granules in the hepatocytes.

In the periportal zone, a significant increase in
activated Kupffer cells was observed, with an increase in
nuclear size. In Ito cells, there was a noticeable clearing
of cytoplasm from lipid droplets and a transformation of
these cells into fibroblasts.

The increase in the activity of hepatic stellate
cells against a background of opioid intoxication was
accompanied by a significant deposition of collagen fibers
in the pericellular and perisinusoidal spaces, predominantly
in the periportal zones of the liver lobules, leading to the
development of progressive liver fibrosis (Fig. 5).

Figure 5. Increase in the number of collagen fibers in the periportal zone upon activation of fibrocytes. Electron micrograph of liver tissue from
patient G., magnification x12,000 (HC — hepatocyte; CF — collagen fibers).

Thus, patients with chronic hepatitis C infection
(CHCQ) display morphological signs of viral and toxic liver
damage: the presence of fibrosis in both the centrilobular
and periportal zones, which are characteristic of productive
inflammation. The glycogen content in hepatocytes was

KhiniuHa Ta mpodiraxTiana meantmna, Ne 7(37) /2024

preserved in portal and periportal hepatocyte zones,
while mild glycogen depletion was observed in the
centrilobular zone. Most liver cells exhibited hypertrophy
and hyperplasia of mitochondria, with swelling and
transparency of their matrix, indicating strain on energy
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processes in hepatocytes and compensatory function of
mitochondria during short-term opioid intoxication. In
the space of Disse, there were predominantly low-activity
Kupffer cells with a moderate number of phagolysosomes,
alongside a small number of lipocytes whose cytoplasm
was filled with lipid droplets, indicating slight activation
of fibrogenesis processes. Only isolated areas of liver
lobules showed signs of mild pericellular fibrosis with the
formation of single collagen fibers.

DISCUSSION

People who use injection drugs represent a high-risk
group for HCV infection, with rates reaching 90 % among
drug-dependent patients. The Integrated-Test-stage-Treat
(ITTREAT) study found that the prevalence of positive
HCYV PCR results among drug users was 84 %, with 19 %
already showing morphological signs of liver cirrhosis.

In addition to timely diagnosis of hepatitis C virus
(HCV), assessing the activity of hepatitis and the severity
of liver tissue fibrosis is crucial. Early laboratory and
morphological verification of this pathology allows for
timely initiation of antiviral treatment, leading to a sustained
virological response in more than 90 % of patients.

Significant comorbid factors, such as alcohol use,
chronic hepatitis B, high body mass index, and hepatic
steatosis, may contribute to the progression of liver fibrosis
in most patients with chronic hepatitis C (CHC). It is
appropriate to seek reliable morphological criteria for
assessing CHC activity, evaluating profibrogenic factors,
and objectively measuring the degree of fibrotic changes in
various parts of liver lobules in patients with CHC. Currently,
HCYV infection still lacks specific markers for accurately
detecting the condition and progression of the disease.

Morphological studies of liver tissue in patients with
CHC have shown that activated hepatic stellate cells (Ito
cells) may be a contributing factor to exacerbated liver
fibrosis. There are a few studies on the pathomorphology
of the liver in CHC that, through electron microscopy,
have examined the state of liver sinusoidal endothelial cells
(LSECs). Electron microscopy analysis and evaluation
of CD32, CD31, and caveolin-1 expression revealed
that, during HCV infection, LSECs undergo significant
morphological changes but maintain their phenotypic
identity. Thus, the severity of LSEC modifications correlates
with hepatocyte damage and the stage of fibrosis, providing
new insights into the pathogenesis of chronic hepatitis C.

In the course of immunohistochemical studies
on changes in lymphatic sprouts and mature lymphatic
vascularization in the liver of patients with chronic hepatitis
C (CHC), no significant relationship was found between
the proportion of portal lymphatic sprouts or mature portal
lymphatic vessels and the degree of periportal /periseptal
activity. The use of immunohistochemical markers for
productive inflammation in the liver is complicated by
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the high costs of reagents and equipment. Therefore, this
proposed study attempts to analyze morphological and
ultrastructural changes in the livers of patients with opioid
dependency and comorbid CHC.

It has been established that the pathomorphological
signs of fatty liver disease with moderate opioid
consumption include the accumulation of lipid droplets
in the centrolobular zone of liver lobules, a significant
increase in their degradation processes, an increase in the
number of lipophagosomes, and a moderate increase in
the activity of Kupffer cells. Significant daily consumption
of opioids (more than 15 ml per day) is associated with
pronounced steatosis of hepatocytes not only in the
centrolobular but also in the periportal zones, disruption
of lipid degradation, destruction of mitochondria,
transformation of Ito cells into fibrocytes, and deposition
of collagen fibers in the perisinusoidal space.

In patients with opioid dependence who consume
significant amounts of opioids daily (more than 15 ml),
there was a pronounced accumulation of steatosis granules
in hepatocytes in both the centrolobular and periportal
zones, disruption of lipid degradation, destruction of
mitochondrial crystals, a decrease in glycogen content in
the cytoplasm of hepatocytes, a reduction in the area of the
granular endoplasmic reticulum, a significant increase in
the activity of Kupffer cells, and the transformation of Ito
cells into fibrocytes, along with collagen fiber deposition in
the perisinusoidal space. Significant profibrogenic factors
in patients with fatty liver disease without comorbid CHC
include the progression of steatosis granule deposition in
hepatocytes, activation of Kupffer cells, and consequently,
the transformation of Ito cells into fibrocytes.

The analysis of morphological changes in liver
tissue of patients with chronic hepatitis C (CHC)
and low histological activity shows evidence of
productive inflammation in the liver tissue, moderate
lymphomonocytic infiltration of the portal tracts, increased
quantity and activity of Kupffer cells, and the presence
of large lipid droplets with high density in centrolobular
hepatocytes, along with a decrease in the area of the
granular endoplasmic reticulum and glycogen deposits.

In patients with comorbid chronic hepatitis C
and drug dependence, there are observed necrotic and
apoptotic changes in hepatocytes of the portal and
periportal zones, an increase in the number and activity of
lymphocytes in the portal and periportal zones, significant
steatosis in hepatocytes specifically in the periportal zone,
and substantial collagen deposits in the perisinusoidal
space, as well as in the periportal and centrolobular regions
of the liver lobules.

Thus, electron microscopy studies of the liver in
patients with opioid dependence and chronic hepatitis C
allow for an objective assessment of the severity of necrotic
changes in hepatocytes, the predominance of either toxic
(such as steatotic granules in centrolobular and periportal

Kainiuaa Ta mpodiraxTirara meantmaa, Ne 7(37) /2024



AOCAIAKEHHA

zones, destruction of mitochondrial crystals, etc.) or viral
genesis (lymphomonocytic infiltration, activation of
Kupffer cells, transformation of Ito cells into fibroblasts,
etc.) of liver damage in each examined patient. Assessing
the intensity of productive inflammation and the degree
of steatosis and fibrotic changes in liver tissue will enable
evaluation of the prognosis for the combined course of
chronic hepatitis C.

The results obtained will enhance knowledge
regarding the pathomorphogenesis of progressive liver
injury, understanding the possible causes of side effects
from methadone maintenance therapy, and determining
whether the damage to liver lobules is predominantly
toxic or virus-induced, which is crucial for establishing
pharmacotherapy priorities.

CONCLUSIONS

1. Patients with chronic liver disease (CLD) and
moderate opioid consumption (up to 15 ml daily) exhibit
deposits of lipogranules in the centrolobular zone of the
lobules, increased intensity of lipogranule degradation, a rise
in the number of lipophagosomes, and signs of surface layer
degradation of lipogranules. In this patient group, there
is preservation of the granular and smooth endoplasmic
reticulum, enlargement of mitochondria, a decrease in
glycogen content in the cytoplasm of hepatocytes, and
a moderate increase in Kupffer cell activity.

2. In drug-dependent patients with significant daily
opioid consumption (more than 15 ml daily), there was
pronounced deposition of steatotic granules in hepatocytes
not only in the centrolobular but also in the periportal
zone, disruption of lipogranule degradation, destruction
of mitochondrial crystals, reduction of glycogen levels in
the cytoplasm of hepatocytes, decreased area of granular
endoplasmic reticulum, significant increase in Kupffer
cell activity, and transformation of Ito cells into fibrocytes,
along with collagen fiber deposition in the perisinusoidal
space. Significant profibrogenic factors in patients with
CLD without comorbid chronic hepatitis C (CHC)
include the progression of steatotic granule deposits in
hepatocytes, activation of Kupffer cells, and consequently,
the transformation of Ito cells into fibrocytes.

3. Analyzing the morphological changes in the liver
tissue of patients with CLD and low histological activity of
comorbid CHC reveals signs of productive inflammation
in the liver tissue, moderate lymphomonocytic infiltration
of portal tracts, an increase in the number and activity of
Kupffer cells, and a decrease in the number of granules
in Ito cells. In the centrolobular zone, hepatocytes show
large and dense lipogranules, a reduced area of granular
endoplasmic reticulum, and glycogen deposits.

4. In patients with opioid dependence and moderate
activity of comorbid chronic hepatitis C (CHC), there is
a significant increase in necrotic and apoptotic changes
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in hepatocytes in the portal and periportal zones. In these
hepatocytes, there is a notable increase in the quantity
and density of lipid granules, as well as an increase in
the area of the smooth endoplasmic reticulum. The
progression of histological activity of CHC in opioid-
dependent patients is accompanied by a significant
increase in collagen deposits in the perisinusoidal space,
as well as in the periportal and centrolobular zones of liver
lobules. Moderate activity of CHC in opioid dependence
is associated with an increase in the number and activity
of lymphocytes in the portal and periportal zones, along
with pronounced steatosis in hepatocytes specifically in
the periportal zone.

5. Electron microscopy studies of the liver in
patients with opioid dependence — both those without
comorbid CHC and those with minimal to moderate
activity of concurrent CHC — allow for an objective
assessment of the severity of necrotic changes in
hepatocytes, the predominance of toxic or viral origins
of liver damage in each examined patient, the intensity
of productive inflammation, and the degree of steatosis,
which are factors promoting fibrosis. The progression
of fibrotic changes in liver tissue also helps to evaluate
the prognosis of the connective progression of opioid
dependence and chronic hepatitis C.

Prospects for further research include the
comparison of morphological changes in liver tissue in
patients with opioid dependence and chronic hepatitis
C with laboratory algorithms for fibrosis verification,
particularly with NASH-fibrotest and FIB-4.
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Pe3stome

MOP®OJIOTYHI 3MIHX B NEYIHLI Y XBOPUX HA ONIOIAHY 3ANIEXHICTb 3A BIACYTHOCTI TA HASIBHOCTI
CYNYTHbOIO XPOHIYHOI'O FEMNATUTY C

Mukona 0. OsyapeHko®, Irop B. Jlincbkuit?, Onbra A. Fony6oBcbka', Mukona B. XaiitoBuy',

Bsuecnag [l. Miwmes?, Terana M. PagueHko®, JleoHip J1. MiHcbkuif'

1 — HaujoHanbhuin megunynmin yHisepcutet imeni O. O. boromonbug, M. Kuig, Ykpaita

2 — [lepxaBHa ycTaHoBa «IHCTUTYT HEBPONOrii, NCKXIaTpii Ta HapKonorii HawioHanbHOI akaaeMii MeanyHnX Hayk Ykpaiiuy,
M. Xapkis, YkpaiHa

3 — HauioHanbHui yHiBepCUTET 0XOPOHYM 300p0B’a Ykpainu imeri M. J1. Lynuka, m. Kuig, Ykpaina

4 — [lepxasHuii 3ak1ag «JTyraHCbKuin AepXaBHUA MEOUYHWIA YHiBEPCUTET», M. PiBHe, YkpaiHa

5 — XapKiBCbKMI HALLIOHAIbHUIA MEANYHWIA YHIBEPCUTET, M. Xapkis, YkpaiHa

Merta. BusHaunTy KAIHIYHY 3HAUYIIiCTh MOPQOAOTIYHMX O3HAK B OILIHIII TOKCMYHOTO abo BipyCHOIO reHe3y
ypaskeHHsI IETiHKM Y XBOPYX i3 KOMOPOiAHMM IlepebiroM orioiAHOI 3aA€XHOCTI Ta XpoHiuHOro rermatury C.
Marepiaan Ta MeToaM. ['icToAOTiUHI IpenapaTy TKaHMHY IediHkM 48 XBOPMX Ha OIOIAHY 3aAeXHICTh 3a
xpurepismu MKB.10 (F 11.30), 3 Eux — 18 manieHTiB i3 onioiaAHOIO 3aAexHicTIO 6e3 xpoHiuHOro renmarury C
y Bimi Bia 22 A0 40 poxiB (16 oci6 9oaoBivoi craTi i 2 — xiHO4o1) Ta 30 XBOPMX i3 OIIOIAHOIO 3aAEXHICTIO Ta
HasBHICTIO XpoHiuHoro rermatuty C 3a xpurepiamu MKDB.10 (B18.2) BikoM Bia 22 A0 38 poxis (27 40A0BiKiB
Ta 3 XiHKM). YABTPATOHKI 3pi3y TKaHMHY [TeYiHKM BUBYAAU B eAeKTpOoHHOMY Mikpockori EM-100 mpu nmpucko-
pIoBaAbHIN Hanpysi 75 kB Ta 36iabmensi x12000.

PesyabTaTu. [Ipu BucoxomnporpeaieHTHOMY Iepebisi omioiaHOI 3aAeXXHOCTi 6e3 XpoHiuHoro rematuty C 3Ha-
4yII0I0 OyAa HasBHICTh BEAUKMX CT€ATO3HUX IPaHyA B LIEHTPOAOOYASIPHIl Ta IIepUIIOPTaAbHil 30HaX, IIOPY-
IIIEHHsT IIPOIIECiB AeTpaAalii AiAHMX rpaHyA, 3HaYHe 3pOCTaHHS aKTMBHOCTI KAiTHH Kymidepa Ta Tparcdop-
Maist KAiTvH Ito A0 dibporuTis.

HasBHicTh MaAOi TiCTOAOTiIYHOI aKTMBHOCTI KOMOpP6iAHOrO XpoHiYHOro rermaTutry C 0oO6yMOBAIOE: IIOMipHY
AiMdomoHOIIUTAPHY iH(IABTpaIliIo cCaMe IOPTaABHMX TPaKTiB, 30iABIIIEHy aKTVMBHICTD IIPOIIECiB pyJHAIIil Ai-
IIAHUX TPAHYA B LIEHTPOAOOYASIPHIil 30HI II€UiHKOBMX 4aCTOYOK. IIpy moMipHil akTMBHOCTI KoMOpbiAHOTO
xpoHiyHOTO renatnty C y HapKO3aAeXHMX XBOPMX CYTTE€BO 3pOCTalOTh HEKPOTMYHI Ta allONTOTUYHI 3MiHM
B remaToIUTax MOPTAaAbHOI Ta IIEPUIIOPTAABHOI 30H, 3pOCTaHHS KiABKOCTI Ta IIIABHOCTI AIITIAHVMX TPaHyA, 3Ha-
4yHe 361ABIIEHHS BIAKAAAE€HD KOAAreHY B IIEPUCUHYCOIAAABHOMY IPOCTOP], IepUIIOPTaAbHil Ta IEHTPOAODY-
ASIPHIiVi 30HaX [IeYiHKOBMX 4aCTOYOK.

BucHoBku. 1. B KaiHIUHIA OpakTUIli AOLIABHMMMU € BUKOPUCTAHHS MOPQOAOTIYHMX AOCAIAXKEHD IEeUYiHKM
y XBOpMX Ha OIIIOIAHY 3aA€XHICTb Ta XpoHiuamit renaTut C AAsL Bepudikaliii 3HaUyIIMX IPOodibporeHHNX
daxTOpiB: MporpecyBaHH: BiAKAaA€Hb CTEATO3HMX IPaHYA B rellaToOIUTAaX, IIOPYIIIeHHs! IIPOLIeCiB ix Aerpaaa-
wii, aktuBanito kAitue Kyrdepa, Tparcdopmanito kaitue Ito Ao dpibpounTis. 2. MopdoaoridHi AOCAIAKeHHS
TIeYiHKM y XBOPMX Ha OIOIAHY 3aA€XHICTb 3 HasIBHICTIO Ta BIACYTHICTIO KOMOpP6OiAHOTO XpoHiuHOTO TermatnTy C
AO3BOASIIOTH 00’ €KTMBHO OIiHUTY ITepeBa’kaHHsI TOKCMYHOTO abo BipyCHOIO reHe3y ypaskeHH:I Ie9iHKM Y KOX-
HOTO 3 0OCTEXEeHMX XBOPYX Ta BU3HAYUTH IPiOPUTETHICTD B IpM3HAYeHH] AiKyBaHHSI.

Katouoei crosa: po3raay, nos’ s13aHi 3 omioiaamu, xpoHiuHMiI rematut C, pi6pos, cTeaTos mediHku
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