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Introduction

Diabetes is one of the intensively developing diseases, and chronic
hyperglycemia causes protein glycosylation, glucose autoxidation, and a
sharp increase in the active forms of oxygen. Chronic hyperglycemia causes
high oxidative stress. As a result, the amount of free radicals increases. This
causes damage to the heart, kidney, blood vessels and nervous system of vital
organs [15].

In the liver, expansion of the central vein of the sinusoids, damage to the cells
of the wall of the central veins is observed. Apoptosis of liver cells occurs
[1,2,3].

Hepatocyte nuclear chromatin condensation, endoplasmic reticulum damage,
and loss occur [4,5]

A sharp decrease in mitochondria is observed. As a result, the process of
energy production is disturbed and ATF deficiency begins. It has been proven
in experimental experiments that this situation also occurs in kidney cells [14]
In the case of chronic hyperglycemia, the content of Ca *?ions in mitochondria
increases, which directly affects cell function. Increased liver resistance to
glucose leads to the breakdown of mitochondria[6,7,8].

Diabetes is accompanied by an increase in lipids in the blood and
accumulation in the liver [9,10,11]
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Chinese scientists have identified epigallocatechin gallate in green tea and
proved that this substance reduces blood glucose levels in diabetes and
prevents a number of other pathological conditions. It has been proven that it
reduces the amount of glycosylated proteins in diabetes and improves the
morphology of the pancreas [12].

Arab scientists treated the changes that occur in the liver in diabetes with the
help of an extract prepared from pomegranate peel[ 13].

In a healthy body, the amount of leptin and adiponectin depends on the body
mass. If the synthesis of these substances from adipocytes decreases, insulin
resistance in tissues increases.

Diabetic rats were treated with Shifo biologically active additive(BAA) for 15
days, and mainly dystrophic and slow-growing changes were detected in the
histioarchitectonics of the liver.

The purpose of the study:
To identify morphological changes in the liver in diabetes and to correct them.

Research Material

Metformin drug (Russian pharmaceutical company "Biosintez, PAO") was
used to restore morphological changes in the liver in experimental diabetes,
and "Shifo " and "As-GAM" BAAs (prepared in the laboratory of the
Bioorganic Institute) were used for comparison.

Research design. In the study , 120 white adult rats weighing 180-220 g were
used in the laboratory of the Institute of Bioorganics, fed on a standard diet .
All animal studies were conducted in accordance with WHO
recommendations regarding the use of experimental animals and precautions.
The experiments were carried out on healthy, male white laboratory rats with
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a body weight of 180 + 20 g, which were quarantined for 10-14 days. The
animals are the following five: Group I — negative control (healthy); Group II
alloxan +metformin pharmacopoeia drug; Group III ( alloxan + healing
BAA); IV group ( alloxan +As-GAM BAA); Group V - positive control (
alloxan + dis. water); consists of the included groups of animals. The diabetes
model was induced by a single intraperitoneal injection of alloxan at a dose
of 130 mg/kg body weight. Animals were fasted for 24 hour to induce
diabetes. During the experiment, the amount of glucose in the blood of the
animals was measured. Diabetic animals were selected for the experiment and
infusions of the researched drugs Shifo BAA - 100 mg/kg, As-GAM BAA -
100 mg/kg and the comparative drug metformin at a dose of 50 mg/kg were
administered for treatment for 21 days. Shifo and As-GAM biologically active
food additives were measured in doses of 100 mg/kg and injected into the
stomach of rats using a special probe after boiling for 5 minutes and cooling
at room temperature. The rats of the positive control group were given an
equal volume of distilled water for 14 days.

Research methods

On the 15th day of the study, rats in all groups were decapitated and livers
were removed from the rats. Morphological examinations were carried out at
the Republic Pathological Anatomy Center. Liver cut during slaughtering of
animals was kept in a neutral solution of 10% phosphate buffered formalin for
48 hours and washed in running water for 2-4 hours. Slices are dehydrated in
70, 80, 90, 96, 96, 100% alcohol and chloroform and embedded in a mixture
of paraffin and wax. Hematoxylin-eosin staining of sections cut with a sled
microtome from deparaffinized sections was performed.
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Results and Discussion

Group 1 (healthy group).The wall of the sinusoids is covered with flat rows
of endotheliocytes, between the hepatocytes and the endothelium, the
perisinusoidal space, the space of Disse, is located. Special macrophages
along the sinusoids Kupffer cells are found in the sinusoidal spaces, in front
of the wall, sometimes in the spaces of Disse (Fig. 1). Most of the hepatocytes
have 1 and 2 nuclei, and the cytoplasm has a homogeneous pink eosinophilic
appearance. Medial and centrolobular hepatocytes are roughly the same size,
and most are radial and arranged in pairs. The average size of hepatocytes is
30-50 wm, and it decreases closer to the center.

Group 2. Group treated with metformin. The following changes were
found in the liver tissue of metmorphine-corrected rats with alloxan-induced
diabetes under experimental conditions. Liver capsule is uneven in thickness,
signs of fullness in its veins were found. The lumps have the same appearance,
and a loosely formed fibrotic tissue was detected in its perimeter. Sinusoids
were sharply enlarged and the perisnusoidal spaces were also enlarged in
various ways. The most expanded branches of the sinusoidal spaces
correspond to the medial and centrolobular branches of the lobes and are
considered as signs of intoxication in these metabolic syndromes. Foci of
necrosis appeared, and the cytoplasm of hepatocytes around them was stained
with oxyphil, the vacuole underwent dystrophic changes. Due to fatty
dystrophy, centrolobular hepatocytes were shown to be hydropic dystrophy.
(See Figure 2).

Sparse fibrous tissue is developing around the triads, focal infiltration of
lymphocytes and histiocytes at a size of 200x in the interval is characterized
by the replacement appearance of the reparative regeneration process, i.€., the
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appearance of fibrosis of the liver, formed in the periportal areas. Liver tissue
in the samples showed progressive liver fibrosis consisting of sparse fibrous
structures around the lobes. The width of the sinusoids was mainly determined
around the central vein (see Figure 3).

Group 3. (Shifo BAA). Morphological changes in the liver tissue after
administration of "Shifo" BAA - 100 mg/kg drug for 15 days to experimental
alloxan diabetic rats were studied. According to the obtained results, the
following were determined: no drastic changes were detected in the liver
slices, mainly in the perilobular branches of the slices, dystrophically changed
hepatocytes with medium and small drops of fat were detected. Fatty
dystrophic changed hepatocytes increased in size and sinusoids in these
branches were found to be narrowed. 2 nucleoli were detected in the nuclei of
most hepatocytes . (See Figures 4-5).

For the most part, no signs of dampness were detected in bile capillaries. No
signs of cholestasis were detected in the collecting ducts. At the same time,
signs of intrahepatic cholestasis were not detected in all areas of the slices.
Morphological signs of this type are considered a positive effect of "Shifo"
BAA. The fact that the sinusoidal spaces in the slices are of the same width,
the radial structure of the hepatocytes in the slices is of the same size
compared to those in the other groups, and the number of 2-nuclear
hepatocytes has increased, means that the reparation process is moving in a
positive direction.

Group 4. AS-GAM biologically active. As-GAM is biologically active in
experimental alloxan diabetic rats Morphological changes in liver tissue after
treatment for 15 days were studied. According to the obtained results, the
following were determined. Liver capsule was of normal thickness, moderate
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signs of fullness were found in its vessels. The central vein of the lobes is
almost the same width. Sinusoids have the same width (Fig. 6). Focal
proliferation and foci of basement membrane-like fibrous structures were
formed in the endothelium of the sinusoidal wall, these changes were
evaluated as the effect of alloxan diabetes on the liver. (See Figure 7).
According to Rappaport, Kupffer cells were mainly located along the wall of
the 2nd area of sinusoids, hepatocytes subjected to necrobiosis and migrated
to various toxic metabolites. Around necrotic hepatocytes, 1-3 lymphocytes
were detected at 200x field of view.

Sinusoids in this area are expanded and tissue components of destruction were
detected around them. Reparative regeneration processes in hepatocytes were
determined in the 2nd area according to Rappaport, and mitotic foci were
visible. In place of necrotic hepatocytes, hepatocytes with light-stained
cytoplasm with small nuclei appeared, and homogeneous fluid traces were
detected in the surrounding area. This showed that the alteration process
developed in hepatocytes and non-infectious injuries developed. It is the
changes that have occurred against the background of alloxan diabetes, and
the detection of hepatocytes with pale cytoplasm is considered to be one of
the signs of forced detoxification in hepatocytes of area 2 according to
Rappaport under the influence of As-GAM BAA substance.

Group 5. Alloxan diabetes and water-corrected group. Liver capsule is of
normal thickness, average fullness of capsule vessels and poorly formed
interstitial swellings were revealed. The histioarchitectonics of the liver is
devoid of sharp changes, most of the changes in the hepatocytes are
dystrophic, necrobiotic and developing liver fibrosis . Along the sinusoids,
under the endothelial cells, sparsely located parallel foci of fibrous structures
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are identified, and these changes are considered to be the foci of fibrosis
developing as a complication of diabetes. It is the development of foci of
perihepatocellular fibrosis along the sinusoids, which is a reversible process,
and reticulin fibers are counted. Foci of perihepatocellular fibrosis were also
detected in the troectorial image with clear contours in the form of weakly
formed sparse fibers at the border of the medial and perilobular hepatocytes
of the lobes (see Fig. 8). Signs of cholestasis in the form of foci were detected
in bile capillaries. Increased eosinophilic inclusions in the cytoplasm of
hepatocytes in the centrolobular areas of the lobes and frequent detection of
hyaline droplet dystrophy mean that the 1st and 2nd active areas according to
Rappaport have not fully performed their function. (See Figure 8).

The portal vein is unevenly full, most of the hepatocytes have compression
atrophic changes at 40x and 100x magnification, the size is different, the
histioarchitectonics of the particles are slightly elongated along the perimeter
of the trachea. (See Figure 9).

In the perilobular branches, hepatocytes have medium-drop fatty dystrophic
changes, fibrosis and sclerotic changes formed at the site of necrobiosis and
necrotic hepatocytes, the presence of perihepatocellular fibrosis foci (see Fig.
8), infiltration of lymphocytes and histiocytes around the triad, interstitial
edema, the formation of sparse fibrous structures and procollagen fibers the
activation of proliferation of fibroblasts, which provides synthesis, is
considered as a complication of diabetes, and the effect of Alloxan substance
on liver tissue .
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group.
same.

Figure 1. Control
Hepatocytes look the
Sinusoids are of the same width
(1), the cytoplasm of medial and
centrolobular hepatocytes has the
same eosinophilic  inclusions.
Paint G.E. The size is 40x10.

Figure 4. A group of rats accepted
by "Shifo" BAA. Sample-3. No
changes were detected in the
histioarchitectonics of the liver.
Hepatocytes with small fatty
dystrophic changes and mildly
hyaline droplet dystrophy were
found mainly in perilobular
branches (1), low-level venous
filling in the perilobular vein,
poorly formed landscape of
lymphocytic  and  histiocytic
infiltration around the bile duct (2).
Paint G.E. Size 4x10.

Picture 2. Group 3.  Sample-7.
Metmorphine-corrected  group.  Fibrous

tissue developing around the portal tract (1),
weakly formed lymphocytic infiltration foci
(2), and hyaline fibrinoid foci on the wall of
the hepatic artery were detected (3). Paint
G.E. The size is 20x10.

Sample-10.
Metmorphine-corrected group. Fibrous tissue
developing around the portal tract (1), weakly
formed lymphocytic infiltration foci in the
interval (2), the hepatic artery appears full
and the vessel wall is thickened (3). Paint
G.E. The size is 20x10.

Figure 3. Group 3.

Figure 5. A group of rats accepted by "Shifo"
BAA. Sample-5. No changes were detected
in the histioarchitectonics of the liver.
Hepatocytes with small fatty dystrophic
changes and mild hyaline droplet dystrophy
were found mainly in perilobular branches
(1). Paint G.E. Size 4x10.

Figure 6. Group 4. As-GAM-corrected
group. The histioarchitectonics of the liver
tissue has not changed. The lobes are
preserved in shape, the sinusoidal spaces are
expanded. The central veins are of the same
width. Paint G.E. Size 4x10.
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ample-35. As-
GAM  BAA-corrected  group.
Around the portal tract, weakly
formed lymphocytic infiltration
foci were detected in the space of
sparse fibrous connective tissue
(1), no signs of cholestasis were

I

I S et A - §
Figure 8. Group 5. Alloxan + water group of
rats that received liver tissue. In the
histioarchitectonics of the liver, foci of
developing fibrosis were detected in the

perilobular area (1), sparse fibrous fibrous
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S
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Figure 9. Group 5. Alloxan + water group of
rats that received liver tissue. liver capsule
unevenly thickened (1). Foci of bridge-like
necrosis were found in the liver lobes (2),
sinusoids were sharply expanded, and a

tissue and foci of lymphohistiocytic
infiltration were detected around the
perimeter of the perilobular vein, Dye G.E.
Size 4x10.

cavity and a center of hemorrhage were

detected in the bile capillaries. . . .
formed in the space. Paint G.E. Size 4x10.

Sinusoids are of different widths,
and hydropic and medium droplet-
like dystrophied hepatocytes are
found in the focus (2). Paint G.E.
The size is 20x10.

Discussions
Diabetes mellitus is a disease with complex
primarily damages the liver [17;18;19]. One of the main symptoms is

clinical symptoms, which

hyperglycemia, which damages many organs, including the histological
structure of hepatocytes [20; 21; 22]. The liver is an organ involved in the
detoxification of toxic products in the body. During diabetes there is an
increase in active forms of oxygen in cells and hyperglycemia [16]. This leads
to a violation of the metabolism of liver cells as well as all cells. Brazilian
scientists studied healthy rats that did not suffer from diabetes and found that
the general structure of the liver was preserved. Anomalous distribution of
fibroblasts was not observed[23]. Fat vacuoles, enlarged sinusoids, liver
fibrosis, and steatohepatitis were found in diabetic rats [26; 27]. The structures
of hepatocyte mitochondria, granular endoplasmic reticulum and nuclei were
found to be changed [23; 24; 25].
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In our experimental experiment, the effect of 2 different BAAs prepared from
local plants and metformin imported from abroad on liver morphology was
studied.

Foci of necrobiosis and necrosis were detected under the influence of
metformin drug. In place of necrotic hepatocytes, empty cystic enlarged foci
appeared, and traces of homogeneous serous fluid were detected in the
surrounding area. This shows that the alteration process has developed in
hepatocytes and injuries without an infectious factor have occurred, and these
are the changes that occurred against the background of alloxan diabetes, and
it has been shown that under the influence of Metmorphin, the process of
neoglycogenesis in hepatocytes has slowed down. Liver fibrosis developed
around the liver lobes. The width of the sinusoids is determined mainly around
the central vein. The drug metformin reduces blood glucose levels, but it has
a low positive result due to side effects on the liver.

In rats treated with BAA, there was no damping-off in the bile ducts. The
uniform width of the sinusoidal spaces of the liver lobes, the uniform radial
structure of hepatocytes, and the increased number of 2-nuclear hepatocytes
indicate an increased reparation process. At 40x and 100x magnification, the
cytoarchitectonics of most hepatocytes are the same, and the
histioarchitectonics of the slices are typical, indicating the recovery of the
morphofunctional areas of the liver in alloxan diabetes mellitus.

The hepatoprotective factor of As-GAM, albeit small, is explained by the
detection of mitotic foci in hepatocytes with light cytoplasm, instead of
hepatocytes subjected to destruction and necrobiosis. no signs of cholestasis
are detected in bile capillaries. Weakly formed interstitial swellings around
bile vessels are detected, and these are considered residual morphological
signs of cholestasis formed on the background of alloxan diabetes mellitus.
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In rats of the untreated group, the development of perihepatocellular fibrosis
leads to the development of the basement membrane between the hepatocytes
and sinusoids, and the sharp obstruction of the morphofunctional surfaces of
the liver. It ends with alloxan diabetes leading to development of cirrhosis of
the liver over a certain period of time (on average 60-80 days). Lymphocytic
and macrophage infiltration foci develop around damaged hepatocytes. In
some areas of the interlobular areas of the liver, there are also foci of necrosis
and bleeding into their cavities.

Summary

In an experimental model of diabetes, Shifo and As-GAM BAAs were
observed to effectively lower blood glucose levels and improve liver and
pancreas morphology. Hepatoprotective property of Shifo BAA was
determined. No cases of necrosis or fibrosis were observed in rats given this
BAA. It was found that the regeneration process in hepatocytes increased. No
fibrosis was observed in rats given As-GAM BAA. A partial restoration of
regeneration was found.

No liver regeneration was observed in rats of the group treated with
metformin. Glycogen production was inhibited and necrotic, dystrophic
changes developed.
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