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Background. The main consequences of progressing of a chronic hepatitis C are a cirrhosis of a liver and hepatocellular
carcinoma. Considering that for last years number of cases of CHC disease among population of the world has essentially
increased, creation of adequate methods of an estimation of morphological and metabolic shifts in a liver tissue at CHC is
the important clin-ical problem.

Aim: to determine the morphological features of steatosis in patients with CHC and assess its effect on the progression
of hepatitis.

Materials and methods. Under supervision there were 46 CHC patients in the age of 19-66 years, 36 men and 10 - wom-
en. Liver biopsy was carried out under the control of ultrasonic research with local anesthesia.

Conclusion. Among CHC patients steatosis of a liver is observed in 60, 9% of supervised. Expressiveness of steatosis on
Hornboll is distributed: 1-st degree at 13,0% of patients, 2-nd - 28,3%, 3-rd - 19,6%, absence of steatosis- at 39,1%. At initial
stages of steatosis in hepatocytes of peripheral zone of segments the significant amount lysosomes, which look like lipofuscin
granules which contain lipide, electronically-dense, small-sized granular, pigmentary component, safety of structure of or-
ganelles, hyperplasia mitochondrions. At expressed steatosis dense lipid vacuoles which borrow the most part of cytoplasm
of hepatocytes, displace organelles, deform a kernel of cells, damage superficial membranes mitochondrions are observed. In
periportal zone, on border of contact of hepatocytes which contain lipid granules, and lymphomonocytic infil-trate, the ex-
pressed activation of Kupfer cells, insufficiency of granules in cells of ITO, their transformation in fibroblasts, the expressed

adjournment of collagenic fibers is observed.
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Background. The main consequences of pro-
gressing of a chronic hepatitis C are a cirrhosis of
a liver and hepatocellular carcinoma [1, 2]. Con-
sidering that for last years number of cases of CHC
disease among population of the world has essen-
tially increased, creation of adequate methods of
an estimation of morphological and metabolic
shifts in a liver tissue at CHC is the important clin-
ical problem [3]. The estimation of expressiveness
of factors which authen-tically influence progress-
ing of a hepatitis is significant at clinico-laboratory
inspection of CHC patients. It is necessary to as-
cribe to such factors lympho-monocytic infiltrate
in portal and periportal zones of hepatic segments,
ad-journment of hemosiderin at a syndrome of
an overload iron [4], increase in concentration of
proinflammatory cytokines [5], prevalence of a
Th2-variant of the immune answer, activation of
processes peroxide oxidations of lipids [6], activa-

tion of Kupfer and ITO cells [7], etc. Among possi-
ble factors which pos-sess profibrogenic action, is
steatosis of a liver. In a number of researches it has
been established, that steatosis at CHC disease is
the independent factor which assists progressing
fibrosis in a liver tissue [8]. There are individual
works in which prevalence of steatosis and patho-
genesis its actions is analyzed at CHC disease [9,
10], nevertheless because definition of granules of
lipids in a liver tissue is not included into standard
morphological methods, there are not enough sci-
entific materials on this problem.

Aim: to determine the morphological features
of steatosis in patients with CHC and assess its ef-
fect on the progression of hepatitis.

To research problems have entered:

1) The analysis of prevalence steatosis at CHC pa-
tients;
2) Definition of structure of expressiveness and
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localization of ad-journment lipid granules in
a liver tissue at CHC disease by means of stan-
dard morphological and computer morpho-
metrical methods;

3) Research of electronically-microscopic features
of adjournment li-pid granules at CHC pa-
tients;

4) The analysis of possible correlative communi-
cations between stea-tosis, histologic activity
and a stage of fibrosis at CHC.

MATERIALS AND METHODS

Under supervision there were 46 CHC patients
in the age of 19-66 years, 36 men and 10 - women.
Diagnosis of CHC has been established on the ba-
sis of a complex of clinico-biochemical parameters,
proved to be true by definition of antibodies-an-
ti-HCV and polymerases chain reaction - HCV-
RNA, carrying out ultrasonic researches of organs
of a abdominal cavity with definition of the sizes of
a liver, its ultrasonic density, a condition of vessels,
bile ducts. To ex-cept virus hepatitis of another eti-
ology research of HbsAg, HbeAg, anti - HbeAg,
anti- Hbclg M, anti - Hbc total, anti - Hbs, anti -
HDV eas carried out. Liver biopsy was carried out
under the control of ultrasonic research with local
anesthesia. The size of a fragment of a liver tissue
which has been received at biopsy, was more than
10 mm. For colouring histologic samples we used
such methods of colouring: with hematoxylin and
eosine, pirofuxine according to Van-Geeson, defi-
nition of liver steatosis by a technique. The stage of
fibrosis was defined on METAVIR [11], an index
of histologic activity on Knodell R.G. et al. [12].

The group of CHC patients has been distribut-
ed on 2 groups according to attributes of activity
of process. To group with minimal activity of CHC
(scores on Knodell 1-8 points) have entered 27
(58, 7%) men, with the moder-ate activity (scores
on Knodell 9-15 points) — 19 (41, 3%). Among 46
surveyed the stage of fibrosis FO — was at 4 patients
(8,7%), F1 — at 14 (30,4%), F2 — at 11 (23, 9%), F3
—at 10 (21, 7%), F4 - at 7 (15,3%). Expressiveness
of steatosis was defined by Hornboll P technique.,
1982 [13] where 1-st degree of steatosis - if fatty
vacuoles are defined in 1/3 hepatocytes, 2-nd de-
gree - fatty vacuoles are defined more than in 1/3

hepatocytes and 3-rd degree - fatty vacuoles take
place more than in 2/3 hepatocytes.

Also for an estimation of expressiveness of ste-
atosis at CHC patients the specialized package of
applied programs “Hepatomorpholog” (by Pinsky
L.L., Ovcharenko V.V. has been used; the certificate
on registration of the copyright 10060). The data
of given morphometrical researches gained as a re-
sult of work were exported to program Excel for
the further statistical processing. In each received
picture of a histologic preparation such parameters
were defined: the specific area of adjournment of
lipid granules (LG) in histologic cuts of a liver of
CHC patients (SALG), quantity of hepatocytes in
the surveyed site of segments, the average area of
lipid granules per 1 hepatocyte (AALG). SALG has
been received by division of the area of adjourn-
ment of LG in an investi-gated site of a liver tissue
into a total area of this site. AALG has been cal-
culat-ed by division of area of LG into quantity of
hepatocytes in the same site of a liver. All morpho-
metrical researches were done in 3 zones of seg-
ments: centri-lobular, peripheral and portal.

Statistical processing of the obtained results was
carried out using the method of variance and dis-
criminant analysis using the software package SPSS
v.22, Excel 2016 in the Windows 10 environment.
All samples were assessed for the level of normal-
ity of distribution according to the Kolmogor-
ov-Smirnov scale and Shapiro-Wilk criteria and, in
In the absence of this correspondence even in one
of the groups, nonparametric statistics methods
were used (Mann-Whitney, Wilcoxon tests) [14].

RESULTS AND DISCUSSION

As a result of made by us researches it has been
established, that fatty and albuminous dystrophy
of hepatocytes, polymorphism of their kernels, fo-
cal and step necrosis, focal infiltration segments
and portal pathes can be ob-served in liver tissue
of CHC patients. The portal and sine wave scle-
rosis, for-mation connective-tissue septs also took
place. In the surveyed group the min-imal histo-
logic activity (1-8 points on Knodell) the moder-
ate histologic activi-ty (9-15 points on Knodell) -
at 19 patients (41, 3%) has been established at 27
patients CHC (58,7%).
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In the general group of CHC patients steato-
sis of a liver has been verified at 28 of 46 patients
(60,9%). On stages of steatosis according to Horn-
boll the group of CHC patients has been distribut-
ed thus: 1-st degree — at 6 patients (13,0%), 2-nd
degree — at 13 (28,3%), 3-rd degree — at 9 (19,6%),
absence of steatosis — at 18 sick (39,1%). In group
with the minimal histologic activity (1-8 points on
Knodell) steatosis was at 14 of 27 patients (51,9 %),
in group with the moderate activity — at 14 of 19
(73,7%).

At microscopic research it has been established,
that the initial degree of steatosis is accompanied by
adjournment of lipid mainly in centrilobular zone
of segments. At progressing steatosis small-sized
granular steatosis in centri-lobular zone is trans-
formed into large granular, and in periportal zone
there are centers of small-sized granular steatosis.
At increase to 3-rd degree of steatosis its charac-
ter varies on large granular not only in centrilob-
ular zone, but in periportal. Destruction of hepatic
beams which takes place at a stage of fibro-sis F4
(cirrhosis) is accompanied by reduction of adjourn-
ment of lipid vacuoles in hepatocytes all zones.

At electronically-microscopic research of bi-
opsy-piece a liver of patients with steatosis. It has
been established, that in many hepatocytes, main-
ly, of 3-rd zone are observed numerous vacuoles
of fats which have the different sizes, from small-
sized granular up to large granular and different
electronic density (fig. 1).

In hepatocytes fatty drops can freely be in cyto-

Fig.1. Initial manifestations of collagen formation (CF)
with concomitant stea-tosis (Electrogram of the
patient’ liver tissue, CF — collagen formation,

LG - lipid granules, x12000)

plasm or in tanks of endo-plasmatic netting. In a
significant amount of hepatocytes, dense lipid vac-
uoles borrow the majority of cytoplasm, displace
organelles, deform a kernel of a cell, have contact
with mitochondrions. In a place of this contact
mitochondri-ons get attributes of damage of the
superficial membrane (fig. 2).

Meanwhile, a part of hepatocytes of periportal
zone has the same struc-ture of organellas, hyper-
plasia of mitochondrions and granular endoplas-
matic networks, occurrence of lipofuscine gran-
ules which contain lipid, an electroni-cally-dense
pigmentary component and matrix of moderate
electronic density which testifies presence of com-
pensating reparative processes with attributes of
endocellular degradation of fatty granules.

In periportal zone of segments at the minimal
histologic activity and weakly expressed steatosis
of hepatocytes, one can observe lipocytes with
great outgrons, great kernels, mainly of oval form,
insignificant quantity of or-ganellas, well devel-
oped lamellar complex, separate lipid inclusions.

At acute steatosis and moderate histologic activ-
ity of CHG, in periportal hepatocytes the quantity
of phagolysosomes increases, degranulate and di-
la-tion of tanks of granular endoplasmatic network
swelling, an enlightenment of matrix of mitochon-
drions, disorganization of their cristas, occurrence
of paracrystal and lipid inclusions is observed.

At the analysis of interaction between immu-
nocompetent cells of a portal zone and hepato-
cytes which contain lipid granules, we established

Fig.2. Significant deposits of lipid granules (LG) in
hepatocytes (Electron-nogram of liver tissue of the
patient, B., CK — cellular kernel, x12000)
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presence of peripolesis. And after an output into a
gleam of sinusoid and space Disse lym-phocytes
had contact with cytoplasmatic membrane of he-
patocytes, that was accompanied by significant
accumulation of lipid granules near a pole of he-
patocytes where there was a contact with lympho-
cytes (fig.3). Presence of this feature of interaction
between lymphocytes and lipidcontained hepato-
cytes at steatosis demands the further studying.

At expressed steatosis in sinusoids in a zone
of contact of hepatocytes with lymphomonocyt-
ic infiltrate, substantial growth of destructively
changed organelles of hepatocytes, lipid granules,
significant activation of Kupfer cells (swelling of
kernels, separation of KC from a wall a sinusoid,
activation of phagocytosis), disappearance from
cells ITO of granules, their transformation in fi-
broblasts is observed. Mature fibroblasts have ex-
pressed granular endo-plasmatic reticulum, the
developed lamellar complex, elements contracted
fila-ments, takes place expressed perisinusoid and
pericellular fibrosis with ad-journment of dense
bunches fibrils (fig.4).

CONCLUSIONS

1. Among CHC patients steatosis of a liver is ob-
served in 60, 9% of supervisied. Expressiveness
of steatosis on Hornboll is distributed: 1-st de-
gree at 13,0% of patients, 2-nd - 28,3%, 3-rd -
19,6%, absence of steatosis- at 39,1%.

Fig.3. Lymphocytic infiltration of liver tissue
(Electronnogram of a liver tissue of the patient M.,
LC - Lymphocyte, HC - hepatocyte, x12000)

2. At initial stages of steatosis in hepatocytes of
peripheral zone of segments the significant
amount lysosomes, which look like lipofus-
cine granules which contain lipid, electroni-
cally-dense, small-sized granular, pigmentary
component, safety of structure of organellas,
hyperplasia mitochondrions.

3. At expressed steatosis dense lipid vacuoles
which borrow the most part of cytoplasm of
hepatocytes, displace organellas, deform a ker-
nel of cells, damage superficial membranes mi-
tochondrions are observed. In periportal zone,
on border of contact of hepatocytes which con-
tain lipid granules, and lymphomonocytic in-
filtrate, the expressed activation of Kupfer cells,
insufficiency ofgranules in cells of ITO, their
transformation in fibroblasts, the expressed ad-
journment of collagenic fibres is observed.
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CTEATOTUYHI 3MIHU TEITATOIIMUTIB Y XBOPUX HA XPOHIYHIN TEITATUT C

Hincoxuii /1.J1., Iony6oécvka O.A., Xatimoeuu M.B
HaujionanvHuii meouunuii ynisepcumem imeni bocomonvys, Kuis, Yxpaina

PinskyLeonid@gmail.com

AxrtyanpHicTb. OCHOBHMMM HACTiIKaMM IIpOTpeCyBaHHA XpoHiyHoro rematuty C € InM-po3 IediHKM Ta
renaToLe/IoNApHa KapIimHoMa. BpaxoByroun, 1110 3a OcTaHHI poKM KinbKicTh Bumazkis XI'C cepen HaceeHHA CBITY iCTOTHO
3pOCTIa, CTBOPEHHSI aleKBATHIX METOAIB OLIHKYM MOP(OIOriYHNX i MeTabOMYHNUX 3pyLIeHb Y TKaHNHi meuinkyu npu XI'C
€ BX/IMBOIO K/TiHIYHOIO TPO6/IeMOIo.

Iine: BusHaunT MopdonoriuHi oco6mmBoCTi cTeaTosy y xBopux Ha XI'C Ta OLIHUTH J10-TO BIUIMB Ha IIPOTrPeCyBaHHA
TeraTuTY.

Marepiamu Ta Mmetopu. I1if HarmagoM nepe6ysano 46 xsopux Ha XI'C BikoM 19 - 66 pokiB, 36 4omoBikiB i 10 - >kiHOK.
biomciro meviHKy MpoBOAVIN i KOHTPOJIEM yAbTPa3BYKOBO-TO IOCTI/I)KEHHA 3 MiCIIEBOIO aHEeCTe3i€l0.

Bucnoskn. Cepen xBopux Ha XI'C cTeaTo3 mediHky crioctepiraerocs y 60,9% crioctepe-XeHux. BupaxeHicTb crearosy
o Hornboll posmopinaerpcsa Takum unnaoM: 1-a cTymens y 13,0% xBopux, 2-a — 28,3%, 3-a — 19,6%, BiICyTHICTD cTeaTo3y
-y 39,1% xBopux. Ha moyaTkoBuX CTafjifix CTeaTo3y B rellaTOLMTaX MepudepiiiHOl 30HYU CerMeHTiB 3Ha4YHa Ki/bKicTh
J30COM, fAKi MalOTh BUIIAJ, TNOQYCHMHOBYUX I'PAHYI, AKi MICTATD MiIiTHMIL, eIeKTPOHHO-LIIIBHUI, APiOHO-3epHUCTHIA,
IIIrMEeHTHUII KOMIIOHEHT, 30epe>XeHIiCTb CTPYKTYpM OpraHeJ, rineprrazoBaHi MiTo-xoHfpii. ITpu BupakeHOMy cTearosi
CIIOCTEpPIraloThCA IiIbHI JIIigHI BaKyosi, AKi 3alIMalOTh 6i)1b111y YaCTUHY LMUTOIIA3MM TENATOLMUTIB Ta BUTICHAIOTH
oprase, geOpMyoTh AP0 KIITUH, YIIKOKYIOTh IOBePXHEeBi MeMOpaHV MiTOXOHAPII. Y IepuIIOpTaIbHil 30Hi, Ha MeXi
KOHTAKTy TelaTOLUTIB, AKi MICTATH NiNigHi rpanym, i niMpoMoOHOLMTAPHOrO iHPIIBTPATY CIIO-CTEPiraeTbCA BUpPasKeHa
aKTMBalid KyndepiBCbKUX KIITUH, HeJOCTATHICTD IpaHyl B kiiTuHax ITO, ix Tpanchopmaris y pibpobmacty, BupaxeHe
BiIK/IaJJaHHs KOJTAT€HOBMX BOJIOKOH.

Kniouosi cnosa: xponiunnii renarut C, mediHka, CTeaTos3, e1eKTPOHHA MiKPOCKOITif.
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