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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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HISTOLOGICAL AND HISTOCHEMICAL FEATURES OF LIVER AND LUNG TISSUE IN PATIENTS 
WITH NONALCOHOLIC STEATOHEPATITIS AND OBESITY DEPENDING ON THE PRESENCE 

OF COMORBID CHRONIC OBSTRUCTIVE PULMONARY DISEASE

1Hryniuk O., 1Khukhlina O., 2Davydenko I., 1Voievidka O., 1Mandryk O.

Bukovinian State Medical University, Chernivtsi, 1Department of Internal Medicine, 
Clinical Pharmacology and Occupational Diseases; 2Department of Pathologic Anatomy, Chernivtsi, Ukraine

The comorbid course of nonalcoholic steatohepatitis 
(NASH) on the background of obesity and chronic ob-
structive pulmonary disease (COPD) has a number of 
clinical features and is characterized by the syndrome 
of mutual burden. The gold standard for the diagnosis of 
NASH is histopathological examination of the liver tissue 
samples obtained by the targeted or percutaneous liver bi-
opsy [9,12,17]. 

Some studies have found a connection between fibro-
genesis in the liver and lungs [1,4,11,16,20,21] and pub-
lished the findings of a prospective cohort study which in-
cluded 111 patients with mild and severe stages of COPD 
(Grenoble, France) in the European Respiratory Journal. 
41.4% of patients had moderate steatosis (SteatoTest score 
≥0.57), 36.9% had NASH (NashTest >0.25) and 61.3% of 
patients had liver fibrosis ≥F0-F1 (FibroTest ≥0.22). This 
indicates the prevalence of progressive forms of NAFLD 
among patients with COPD and may contribute to con-
comitant cardiometabolic diseases [21]. But there are no 
large-scale randomized trials of a link between decreased 
lung function and NASH.

It has recently been observed that adipocytes can ac-
cumulate in the lungs of obese people, thus creating an 
abnormal site of ectopic fat deposition and playing a role 

in enhancing inflammatory infiltration in the lungs [3]. 
The accumulation of adipose tissue can further increase 
the thickness of the bronchial wall and the restriction of 
airflow. The theory is that adipose tissue associated with 
the respiratory tract contributes to obstructive disease in 
obese individuals, as evidenced by a positive correlation 
with bronchial wall thickness and inflammatory activity.

Objective - to establish the pathomorphological fea-
tures of liver and lung tissue in the isolated and comorbid 
course of NASH and COPD on the background of obesity.

Material and methods. Due to the need for a compara-
tive study of the pathohistological structure of the liver 
and lung tissues, as well as preservation for the immu-
nohistochemical (IHC) studies of the antigen integrity in 
the liver and lung structures there was used autopsy mate-
rial of 27 cases of NASH, class I obesity with comorbid 
COPD stage II-III (14 cases, Group 2) and without COPD 
(13 cases, Group 1), namely early autopsies - up to 1 hour 
after the establishment of the fact of the dead’s biological 
death from various causes (traumatic brain injury, acute 
stroke, sudden coronary death), in addition the deceased 
had NASH, obesity, COPD stage II-III during their life-
time. For comparison, we used the autopsy material of 12 
patients with isolated stage II-III COPD. (Group 3), as 
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well as 11 practically healthy individuals (PHI), whose 
death was caused by polytrauma or traumatic brain injury 
or sudden coronary death. The groups were randomized 
by age, sex, and obesity class. The mean age of patients 
was 59.3±3.21.

Fresh material (biopsies and pieces of liver, lungs, cut 
with a new razor blade at autopsy) was fixed for 22 hours 
in a neutral buffered 10% aqueous solution of formalin 
according to R. Lilly [10], followed by dehydration in 
an ascending ethanol battery and paraffin filling. Slices 
of 5 μm thick were made from paraffin blocks on a sled 
microtome. Paraffin sections were mounted on non-im-
munogenic slides SuperFrost®Plus (Germany). The sec-
tions were stained with hematoxylin and eosin for review 
purposes. To identify the components of CT, we used the 
method of N.Z. Slinchenko [14] (“chromotrope 2B” – 
“aqueous blue” after pickling with phosphoric-tungstic 
acid). This method specifically stains collagen fibers blue, 
fibrin crimson, erythrocytes ruby red, and the connec-
tive tissue matrix looks transparent. Lipocytes (fat cells) 
in this histochemical technique look the same as when 
stained with hematoxylin-eosin, i.e. cells are round or 
oval in shape with very clear contours, transparent cyto-
plasm and a pyknotic nucleus displaced to the periphery. 

When making histochemical reactions the standardiza-
tion of the methods protocol for all sections was followed. 
The negative and positive controls were performed. When 
performing histological examinations there was used a 
biological microscope Delta Optical Evolution 300 Trino 
Plan LED; magnification x40, x100, x400, x600, x1000 
(x10 ocular lens; x4, x10, x40, x60, x100 field lenses). 
Digital copies of optical images of microscopic specimens 
were obtained using an Olympus C740UZ camera using 
different microscope lenses depending on the purpose of 
the analysis. Micromorphomeric studies were performed 
using a cytology analyzer with software “VideoTest - Size 
5.0” (2000) at the Department of Pathologic Anatomy of 
Bukovinian State Medical University.

The study was carried out in compliance with the ba-
sic provisions of the GCP (1996), the Council of Europe 
Convention on Human Rights and Biomedicine (dated 
04.04.1997), the Helsinki Declaration of the World Medi-
cal Association on the ethical principles of scientific med-
ical research with human participation (1964-2013), the 
Order of the Ministry of Health of Ukraine #690 dated 
23.09.2009, #616 dated 03.08.2012.

The statistical analysis of the results was performed 
according to the type of study and the types of numeri-
cal data that were obtained. The normality of the distri-
bution was checked using Lilliefors, Shapiro-Wilk tests 
and the method of direct visual evaluation of histograms 
of the distribution of eigenvalues. The quantitative val-
ues that had a normal distribution are presented as mean 
(M)±standard deviation (S). The discrete values are pre-
sented in the form of absolute and relative frequencies 
(percentage of observations to the total number of sub-
jects). We used parametric tests to assess Student’s t-test, 

Fisher’s F-test for comparisons of data that had a normal 
distribution. In the case of abnormal distribution there 
was used: median test, calculation of the Mann-Whitney 
rank U-test, for multiple comparison there was used Wil-
coxon rank-sum test (in the case of the study of depen-
dent groups). For statistical and graphical analysis of the 
obtained results we used software packages Statistica for 
Windows version 8.0 (Stat Soft Inc., USA), Microsoft Ex-
cel 2007 (Microsoft, USA).

Results and discussion. When comparing the histo-
logical structure of sections of liver tissue, no differences 
were found in Groups 1 and 2 of comparison for all phe-
nomena of exudation, as well as for such manifestations 
of proliferation as an increase in the number of binuclear 
hepatocytes and ductal reactions. The manifestations of 
alteration had the most significant differences. The mor-
phometric parameters that characterize the average level 
of various manifestations of proliferation are shown in Ta-
ble 1. Before characterizing the alternative liver reactions 
of patients in different study groups, it should be noted 
that in the PHI group they were not registered except for 
reversible swelling of hepatocytes in the form of granular 
dystrophy (less 1%). 

Taking into account the idea of this study in case of 
NASH the most interesting were such phenomena of he-
patocyte alteration as hepatocyte steatosis and fatty ne-
crosis of these cells. Hepatocyte steatosis was recorded 
on the basis of small, medium and large droplets of fat 
in hepatocytes with the presence of unchanged nuclei in 
these cells. Fat necrosis was determined in hepatocytes on 
the basis of the absence of cell nuclei (karyolysis) with the 
presence of large droplets of fat.

Based on the data of Table 1 it is seen that in case of iso-
lated COPD in the liver, despite the lack of clinical data 
on NASH, there is still a slight steatosis of hepatocytes. It 
covered less than 5% of hepatocytes. Hepatocyte steatosis 
in case of COPD can be explained by hypoxia, which de-
velops in chronic lung pathology, which in some cells (he-
patocytes, neurocytes, cardiomyocytes) leads to a char-
acteristic violation of lipid metabolism with the develop-
ment of steatosis in addition to reversible swelling and 
oncosis. Thus, in case of COPD in a significant percent-
age of hepatocytes (Table 1), in addition to steatosis, there 
were signs of reversible swelling of the cell in the form of 
granular dystrophy, in some hepatocytes there were signs 
of oncosis or fatty necrosis, and in single hepatocytes 
there was observed a deposition of golden granular pig-
ment, which morphologically was identified as lipofuscin. 
As expected, many (approximately a quarter) hepatocytes 
in the state of steatosis were found in obese patients with 
NASH (Fig. 1). The percentage of hepatocytes in the state 
of granular dystrophy was comparable to the patients with 
isolated COPD, but in case of NASH on the background 
of obesity there were significantly more hepatocytes with 
signs of death (fat necrosis or oncosis) - in the amount of 
more than 7% (Table 1). Although the number of hepato-
cytes with lipofuscin in obese patients with NASH was 
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still small, on average less than 2%, the prevalence of this 
process in hepatocytes was higher (p<0.05) than in the 
patients with isolated COPD.

The patients with obesity in case of NASH and COPD 
had the highest percentage of hepatocytes in the state of 
steatosis (1.9 times compared with NASH, p<0.05) (Fig. 
2). At the same time, in this group of study there was also 
noted the largest percentage of hepatocytes in a state of 

necrosis (1.6 times higher in comparison with an indicator 
in case of NASH, p<0.05), fatty necrosis or oncosis (2.1 
times higher in comparison with an indicator in case of 
NASH, p<0.05) - together almost 13% on average. The 
fact of a significant increase in the percentage of hepa-
tocytes with manifestations of lipofuscinosis (3.1 times 
higher in comparison with an indicator in case of NASH, 
p<0.05) (Table 1, Fig. 2) should also be noted.

Table 1. Indicators of hepatocytes, according to the morphological studies in patients 
with non-alcoholic steatohepatitis and obesity, depending on the presence of comorbid COPD 

and in practically healthy individuals (M±m)

Indicators, units of measurement PHI, 
n=11

Groups of examined patients
NASH+obesity 

(Group1), 
n=13

NASH, obesity with 
COPD (Group 2), 

n=14

COPD 
(Group 3), 

n=12
Percentage of hepatocytes in a state 
of steatosis (%) absent 24,2±0,64 * 46,4±1,12 */** 4,8±0,31 

*/**/***
Percentage of hepatocytes in a state 
of necrosis (%) absent 5,2±0,27 * 8,5±0,34 */** 0,2±0,01 

*/**/***
Percentage of hepatocytes in a state 
of granular dystrophy (%) 0,2±0,02 38,1±1,98 * 38,6±1,94 * 39,4±2,02 *

Percentage of hepatocytes in a state 
of oncosis (%) absent 2,6±0,12 * 5,4±0,17 */** 0,8±0,03 

*/**/***
Percentage of hepatocytes with signs 
of lipofuscinosis (%) absent 1,4±0,10 * 4,3±0,22 */** 0,1±0,01 

*/**/***
notes: * - the difference is probable in comparison with the indicator in PHI (p<0,05); 

** - the difference is probable in comparison with the indicator in patients with NASH (p<0,05); 
*** - the difference is significant compared with patients with NASH with COPD (p<0,05)

Fig. 1. Photomicrograph of the liver with obesity in 
case of NASH. The field of view shows hepatocytes of 
normal structure, which form liver beams, hepatocytes in 
a state of steatosis (transparent objects with clear round 
contours), individual hepatocytes with the pigment lipo-
fuscin. 

Figure designations: 1) Hepatocytes in a state of ste-
atosis; 2) Pigment lipofuscin in hepatocytes; 3) Sinusoi-
dal lumen. Staining with hematoxylin and eosin. Optical 
magnification 200x

Fig. 2. Photomicrograph of the liver with obesity in 
case of NASH and COPD. The field of view shows he-
patocytes of normal structure, which form liver beams, 
hepatocytes in a state of steatosis (transparent objects 
with clear round contours), individual hepatocytes with 
the pigment lipofuscin. 

Figure designations: 1) Hepatocytes in a state of ste-
atosis; 2) Pigment lipofuscin in hepatocytes; 3) Sinusoi-
dal lumen. Staining with hematoxylin and eosin. Optical 
magnification 200x
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Therefore, in view of the above, it can be stated that 
alternative phenomena in hepatocytes in obese patients 
with NASH and COPD were the most common and most 
severe among all study groups.

The microscopic examination of the peribronchial areas 
of some patients revealed typical lipocytes. When staining 
frozen sections with Sudan-III, they were stained positively 
in orange, therefore, they contained fats. However, lipocytes 
were well identified in these areas and without specific fat 
staining, because in preparations stained with hematoxylin 
and eosin or chromotropic-aqueous blue by N. Z. Slinchenko 
had all the characteristic undoubted features of these cells, 
including clear cytoplasm, clear contours, round shape and 
typical size for adipozocytes (Table 2).

Although Table 2 shows the average specific volume of 
lipocytes in the peribronchial CT, it should be noted that 
in most PHI lipocytes in the peribronchial CT were not 
detected at all. But in some patients they could be detect-
ed in small numbers and their diameter can be measured. 

It should be noted that the average lipocyte status (specific 
volume and size) in PHI and patients with COPD did not 
differ (Table 2). 

Lipocytes were detected in less than half of patients 
with COPD. An example of a microscopic image of peri-
bronchial tissue with individual lipocytes in a patient with 
COPD is shown in Figure 3. It should be noted that in case 
of COPD those rare lipocytes that could be found were 
localized in the depth of the CT, and not directly under the 
epithelium (Fig. 3).

A completely different picture was observed in obese 
patients. In particular, lipocytes in the peribronchial CT 
were found in all of them without exception. The only dif-
ference is that in case of NASH with obesity the volume 
of lipocytes in the peribronchial CT averaged more than 
8% (Table 2), and in case of NASH, COPD and obesity 
it was even more than 14%. In addition, in the obesity 
cases there was a sharply increased diameter of lipocytes 
(Table 2).

Table 2. Indicators of lung lipocytes, according to the morphological studies in patients with nonalcoholic 
steatohepatitis and obesity, depending on the presence of comorbid COPD and in healthy individuals (M±m)

Indicators, units of measurement PHI, 
n=11

Groups of examined patients
NASH+obesity 

(Group1), 
n=13

NASH, obesity with 
COPD (Group 2), 

n=14

COPD 
(Group 3), 

n=12
Specific volume of lipocytes in 

peribronchial connective tissue (%) 0,2±0,01 8,2±0,22 * 14,8±0,31 
*/**

0,5±0,02 
*/**/***

Average diameter of lipocytes in 
peribronchial connective tissue (μm) 22,4±0,38 34,2±0,46 * 39,8±0,50 

*/**
22,5±0,34 

**/***
notes: * - the difference is probable in comparison with the indicator in PHI (p<0.05); 

** - the difference is probable in comparison with the indicator in patients with NASH (p<0.05); 
*** - the difference is significant compared with patients with NASH with COPD (p<0.05)

Fig. 3. Photomicrograph of the lung of a patient with 
COPD. 

Figure designations: 1) Lipocytes; 2) Collagen fibers; 
3) Connective tissue matrix; 4) Cartilage of the bronchial 
wall; 5) Mucous glands of the bronchus wall; 6) Bronchial 
surface epithelium. Staining with chromotropic-aqueous 
blue by N.Z.Slinchenko. Optical magnification 200

Fig. 4. Photomicrograph of the lung of an obese patient 
with NASH. 

Figure designations: 1) Lipocytes (subepithelial loca-
tion); 2) Collagen fibers; 3) Connective tissue matrix; 4) 
Bronchial surface epithelium; 5) Mucous glands of the 
bronchus wall. Staining with chromotropic-aqueous blue 
by N.Z. Slinchenko. Optical magnification 200x
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It should also be distinguished that in the obesity 
cases lipocytes in the peribronchial area were located 
along its entire depth - from the subepithelial areas 

(Fig. 4,5) and to the areas in connective tissue expan-
sion around the respiratory bronchioles and alveoli 
(Fig. 6,7).

Fig. 5. Photomicrograph of the lung of a patient with 
NASH, COPD with obesity. 

Figure designations: 1) Lipocytes (subepithelial lo-
cation); 2) Collagen fibers; 3) Connective tissue ma-
trix; Staining with chromotropic-aqueous blue by 
N.Z.Slinchenko. Optical magnification 200x

Fig. 6. Photomicrograph of the lung of an obese patient 
with NASH. Lipocytes are located in the expansion of con-
nective tissue around the respiratory bronchioles and alveoli. 

Figure designations: 1) Lipocytes; 2) Collagen fibers; 3) 
Connective tissue matrix; 4)Alveoli and respiratory bron-
chioles walls; 5) Blood vessels. Staining with chromotropic-
aqueous blue by N.Z.Slinchenko. Optical magnification 200x

Fig. 7. Photomicrograph of the lung of a patient with NASH, COPD with obesity. 
Lipocytes are located in the expansion of connective tissue around the respiratory bronchioles and alveoli. 

Figure designations: 1) Lipocytes; 2) Collagen fibers; 3) Connective tissue matrix; 4) Alveoli walls; 5) Bronchioles 
walls; 6) Blood vessels. Staining with chromotropic-aqueous blue by N.Z.Slinchenko. Optical magnification 200x

The findings of the recent research, summarized in the 
reviews of Ch. Trautwein et al., A. Takaki et al., F. Stickel 
et al. [15,18,19], confirm the data obtained by us: the in-
ternal accumulation of excess neutral fat in hepatocytes, 
oxidative stress, activation of lipid peroxidation (LPO), 
due to reduced antioxidant defense system, lead to mi-
tochondrial dysfunction, endocrine stress, endoplasmic 
reticulum stress, necrotic changes in hepatocytes [5-8]. 
Active oxygen species, LOPs and proinflammatory cyto-
kines secreted by lymphocytes, Kupffer cells, and mono-
cyte macrophages stimulate the transformation of Ito stel-
late cells and portal fibroblasts into myofibroblasts that 
are able to activate fibrogenesis processes [13].

Hepatocellular steatosis in more than 5% of hepato-
cytes is a hallmark of NAFLD. Macrovesicular steatosis, 
which begins in zone 3, is most common, but panacinar 
steatosis can also be observed [17]. The increase in the 
severity of steatosis correlates with lobular inflammation, 
zone 3 fibrosis and NASH [2]. Our data confirm this posi-
tion, however, in the group with comorbid COPD hepato-
cyte steatosis was 1.9 times more intense compared with 
the NASH group (p<0.05). In case of isolated COPD, 
there was also a slight hepatocyte steatosis (less than 5%), 
which can be explained by hypoxia, which develops in 
chronic lung pathology, in some cells (hepatocytes, neu-
rocytes, cardiomyocytes), which in addition to reversible 
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swelling and oncosis leads to lipid metabolism with the 
development of steatosis.

Elliot J.G. and co-authors were the first to quantify 
airway lipid accumulation in patients with broncho-ob-
structive syndrome [3]. They found a positive correlation 
between visceral adipose tissue area, BMI with bronchial 
tree wall thickness and inflammation. Thus, the accumu-
lation of lipids in the lungs in obese patients contributes 
to the remodeling of the bronchi and the emergence of 
airflow restrictions [3,21]. There may be common patho-
genetic mechanisms between circulating lipid compounds 
and structural components of the lungs, and bronchial re-
modeling is also affected by intracellular accumulation of 
emulsified or oxidized lipid metabolites. Given the peri-
bronchial lipocytes found by us, which were most intense-
ly detected in the autopsy samples of Group 2 patients 
(p<0.05), we can hypothesize the role of lipid metabolism 
disorders and the presence of common pathogenetic links 
in this type of comorbidity.

Conclusions.
1. The comorbid course of NASH, obesity and COPD 

revealed the maximum percentage of hepatocytes in the 
state of steatosis (1.9 times higher than in case of NASH 
with obesity, p<0.05), the maximum proportion of hepa-
tocytes in the state of fatty necrosis (1.6 times more than 
in case of NASH, p<0.05), oncosis (2.1 times, p<0.05), 
and lipofuscinosis (3.1 times more than in case of NASH 
with obesity, p<0, 05), which indicates more significant 
dysmetabolic disorders and the activity of the inflamma-
tory process in hepatocytes.

2. The combined course of obesity, NASH and COPD 
contributed to a significant increase in the number of li-
pocytes in the lungs (29.6 times, p<0.05) compared with 
isolated COPD, as well as a probable increase in their di-
ameter (1.8 times, p<0.05).
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SUMMARY

HISTOLOGICAL AND HISTOCHEMICAL FEA-
TURES OF LIVER AND LUNG TISSUE IN PA-
TIENTS WITH NONALCOHOLIC STEATOHEPA-
TITIS AND OBESITY DEPENDING ON THE PRES-
ENCE OF COMORBID CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE

1Hryniuk O., 1Khukhlina O., 2Davydenko I., 
1Voievidka O., 1Mandryk O.

Bukovinian State Medical University, Chernivtsi, 1De-
partment of Internal Medicine, Clinical Pharmacology 
and Occupational Diseases; 2Department of Pathologic 
Anatomy, Chernivtsi, Ukraine

Objective - to establish the pathomorphological features 
of liver and lung tissue of patients with non-alcoholic ste-
atohepatitis (NASH) and obesity depending on comorbid-
ity with chronic obstructive pulmonary disease (COPD).

The study used autopsy material of 13 cases of NASH 
and class I obesity (Group 1), 14 cases of NASH, class I 
obesity with comorbid COPD of stage II-III (Group 2). 
For comparison, we used the autopsy material of 12 pa-
tients with isolated COPD of stage II-III (Group 3), as 

well as 11 practically healthy individuals (PHI), whose 
death was caused by polytrauma or traumatic brain injury 
or sudden coronary death. The groups were randomized 
by age, sex, and class of obesity. The average age of pa-
tients was 59.3±3.21.

In Group 2 there was a maximum percentage of hepato-
cytes in the state of steatosis (1.9 times more than in Group 
1, p<0.05), 1.6 times more hepatocytes in the state of fatty 
necrosis compared with NASH, p<0.05), oncosis (2.1 times, 
p<0.05), as well as lipofuscinosis (3.1 times more than in 
case of NASH with obesity, p<0.05). The combined course 
of obesity, NASH and COPD contributed to a significant in-
crease in the number of lipocytes in the lungs (29.6 times, 
p<0.05) compared with isolated COPD, as well as a probable 
increase in their diameter (1.8 times, p<0.05).

In the comorbid course of NASH, obesity and COPD, 
more intense histological and histochemical changes were 
observed, indicating more significant dysmetabolic disor-
ders and the role of COPD in the activity of the inflamma-
tory process in the liver, namely a higher % of steatosis 
in hepatocytes. Accumulation of adipocytes was observed 
in the lungs in this combined pathology, which probably 
indicates the aggravating effect of NASH and obesity on 
the course of COPD.

Keywords: non-alcoholic steatohepatitis, obesity, 
chronic obstructive pulmonary disease.

РЕЗЮМЕ

ГИСТОЛОГИЧЕСКИЕ И ГИСТОХИМИЧЕСКИЕ 
ОСОБЕННОСТИ ТКАНИ ПЕЧЕНИ И ЛЕГКИХ 
БОЛЬНЫХ НЕАЛКОГОЛЬНЫМ СТЕАТОГЕПА-
ТИТОМ И ОЖИРЕНИЕМ В ЗАВИСИМОСТИ ОТ 
НАЛИЧИЯ КОМОРБИДНОЙ ХРОНИЧЕСКОЙ 
ОБСТРУКТИВНОЙ БОЛЕЗНИ ЛЕГКИХ

1Гринюк О.Е., 1Хухлина О.С., 2Давыденко И.С., 
1Воевидка О.С., 1Мандрык О.Е.

Буковинский государственный медицинский универ-
ситет, 1кафедра внутренних болезней, клинической 
фармакологии и профессиональных заболеваний; 2ка-
федра патологической анатомии, Черновцы, Украина

Цель исследования - определить патоморфологиче-
ские особенности ткани печени и легких пациентов 
с неалкогольным стеатогепатитом и ожирением в за-
висимости от коморбидности с хронической обструк-
тивной болезнью легких.

В исследовании использован аутопсийный матери-
ал 13 случаев неалкогольного стеатогепатита (НАСГ) 
и ожирения I степени (группа 1), 14 случаев НАСГ, 
ожирения I степени с коморбидной хронической об-
структивной болезнью легких (ХОБЛ) II-III стадии 
(группа 2). Для сравнения использовали аутопсийный 
материал 12 пациентов с изолированной ХОБЛ II-III 
стадии (группа 3), а также 11 практически здоровых 
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лиц, смерть которых наступила в результате поли-
травмы или черепно-мозговой травмы, или внезапной 
коронарной смерти. Группы рандомизированы по воз-
расту, полу и степени ожирения. Средний возраст па-
циентов составил 59,3±3,21 г.

В группе 2 выявлен максимальный процент гепа-
тоцитов в состоянии стеатоза (в 1,9 раза больше, чем 
в группе 1, p<0,05), в 1,6 раза больше гепатоцитов 
в состоянии жирового некроза в сравнении с НАСГ 
(p<0,05), онкоза в 2,1 раза (p<0,05), а также липофус-
циноза в 3,1 раза больше, чем при НАСГ с ожирением 
(p<0,05). Комбинированное течение ожирения, НАСГ 
и ХОБЛ способствовало достоверному увеличению 
количества липоцитов в легких (29,6 раза, p<0,05) в 
сравнении с изолированной ХОБЛ, а также вероятно-
му увеличению их диаметра (1,8 раза, p<0,05).

При коморбидном течении НАСГ, ожирения и 
ХОБЛ наблюдались более интенсивные гистологиче-
ские и гистохимические изменения, указывающие на 
значительные дисметаболические нарушения и роль 
ХОБЛ в активности воспалительного процесса в пе-
чени, а именно на более высокий процент стеатоза в 
гепатоцитах. При этой комбинированной патологии в 
легких наблюдалось накопление адипоцитов, что, по 
всей вероятности, свидетельствует об отягчающем 
влиянии НАСГ и ожирения на течение ХОБЛ.

reziume 

araalkoholuri steatohepatitis da sim-
suqnis mqone pacientebis RviZlis da fil-
tvebis qsovilis histologiuri da histoqi-
miuri Taviseburebebi filtvebis qronikuli 
obstruqciuli daavadebis komorbidobaze 
damokidebulebiT

1o.griniuki, 1o.xuxlina, 2i.davidenko, 1o.voevidka, 
1o.mandriki

bukovinis saxelmwifo samedicino univer-
siteti, 1Sinagani daavadebebis, klinikuri 
farmakologiisa da profesiuli daavade-
bebis kaTedra; 2paTologiuri anatomiis ka-
Tedra, Cernovci, ukraina

kvlevis mizans warmoadgenda araalkoho-
luri steatohepatitis da simsuqnis mqone 
pacientebis RviZlis da filtvebis qsovilis 

paTomorfologiuri Taviseburebebis gansaz-
Rvra filtvebis qronikuli obstruqciuli 
daavadebis (fqod) komorbidobaze damokide-
bulebiT.
kvlevaSi gamoyenebulia araalkoholuri 

steatohepatitis da I  xarisxis simsuqnis 13 
SemTxvevis (jgufi 1), araalkoholuri ste-
atohepatitis, I  xarisxis simsuqnis da II-III  
xarisxis fqod-is komorbidobis 14  Sem-
Txvevis autofsiuri masala (jgufi 2). Se-
darebisaTvis gamoyenebuli iyo autofsiuri 
masala izolirebuli II-III  xarisxis fqod-is 
mqone 12 pacientisa (jgufi 3) da 11 praqti-
kulad janmrTeli pirisa, romelTa sikvdi-
li dadga politravmis, qala-tvinis travmis 
an uecari koronaruli sikvdilis Sedegad. 
jgufebi randomizebuli iyo asakis, sqesis 
da simsuqnis xarisxis mixedviT. pacientebis 
saSualo asaki Seadgenda 59,3±3,21 wels.
jgufi 2-Si gamovlinda hepatocitebis 

maqsimaluri raodenoba steatozis mdgo-
mareobaSi - 1,9-jer meti, vidre jgufi 1-Si, 
p<0,05), cximovani nekrozis mdgomareobaSi,  
1,6-jer meti hepatociti, vidre araalkohol-
uri steatohepatitis dros (p<0,05), onkozis 
(2,1-jer, p<0,05), aseve, lipofuscinozis (3,1-
jer meti, vidre araalkoholuri steatohepa-
titis da simsuqnis SemTxvevaSi, p<0,05). sim-
suqnis, araalkoholuri steatohepatitis da 
fqod-is kombinirebuli mkurnaloba xels 
uwyobda filtvebSi lipocitebis raodeno-
bis sarwmuno zrdas (29,6-jer, p<0,05), izoli-
rebul fqod-Tan SedarebiT, aseve, maTi diame-
tris zrdas (1,8-jer, p<0,05).
araalkoholuri steatohepatitis, simsuq-

nis da fqod-is komorbiduli mimdinareobi-
sas aRiniSneba ufro intensiuri histologi-
uri da histoqimiuri cvlilebebi, romlebic 
miuTiTebs mniSvnelovani dismetaboluri 
darRvevebis da fqod-is rolis Sesaxeb Rvi-
ZlSi anTebiTi procesebis aqtivobaze, ker-
Zod, steatozis ufro maRal procentze he-
patocitebSi. am kombinirebuli paTologiis 
dros filtvebSi aRiniSneboda adipocitebis 
dagroveba, rac, rogorc Cans, miuTiTebs ara-
alkoholuri steatohepatitis da simsuqnis 
damamZimebel moqmedebaze fqod-is mimdin-
areobaze.


