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Abstract: In this investigation, we revealed that application of the biostimulating tissue preparation based on chicken 
embryos (“STEMB”) at experimental hepatorenal syndrome showed improvement of the morphofunctional parameters of 

a liver. Under the influence of a biostimulator the relative mass of a liver considerably decreased and biochemical 
markers of a condition of a liver (total bilirubin, ALT, AST) returned to normal. Besides, under the influence of “STEMB” 
the tendency to normalization of mitotic, apoptotic and binuclear cells index of liver tissues and considerable decrease in 

a necrotic index is observed. Results of the research conducted by us allow to make a conclusion on possibility of 
inclusion of “STEMB” in a complex therapy of HRS for treatment of the injuries of a liver which are its main reason. 
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INTRODUCTION 

Preparations on the basis of various tissues of an 

animal and plant origin are promising branch of 

pharmacology and find application in modern medical 

and veterinary practice. Preparations contain the 

natural composites peculiar for living cells or tissues 

and carry out stimulation in process of functional 

demand of an organism. They are a source of the 

primary nutrients, vitamins, macro and microelements 

[1-3]. 

Biologically active tissue preparations exist in the 

form of extracts, homogenates, cellular and subcellular 

suspensions, supernatants. Intact samples of tissues 

as well as samples processed in various ways may be 

used for preparation of bioactive substances. 

The main active ingredients of the manifold group of 

tissue preparations having the wide list of raw sources 

are so called biogenous stimulators (or biogenic 

stimulants) which are group of the biostimulating 

substances with non-uniformon chemical structure. It is 

usually attribute to carry to them some low-molecular 

organic compounds, for example, the organic acids 

containing in living cells (di-carboxylic and tri-carboxylic 

acids, RNA, DNA, etc.) and low-molecular peptides [4]. 
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One of the current directions of modern 

biotechnology is an obtaining of biogenous stimulators 

from cells, tissues and organs of eukaryotes, and also 

whole multi-cellular organisms [5]. 

In tissue therapy, various forms and methods of 

processing of an initial tissue substratum are applied to 

increase of its biological activity, bioavailability and 

improvement of pharmacological properties. For 

production of a complex of biologically active agents 

possessing a range of stimulating effects, living tissues 

often subject to preliminary stress-producing influence. 

The hypothermia, conservation, influence of weak 

ionizing radiation, laser irradiation, etc. can act as 

stressor, which promote a production of bioactive 

substances in tissue [6-7]. 

Application of the substances obtained as a result of 

stress-producing influence leads to increase of 

resistance of an organism to infectious agents and 

decrease in intensity of course of inflammatory 

processes, intensifies specific physiological functions of 

cells and tissues of an organism, stimulates growth and 

productivity. 

The biogenous stimulators containing in tissue 

preparations have impact on the main parties of a 

metabolism that is expressed in change of metabolic 

and energy processes of an organism. Activating 

immune and regenerative functions of an organism, 

tissue therapy quite often is effective at smoldering 

pathological processes of various nature – 
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inflammatory, degenerative, atrophic, tumoral, etc. In 

modern medicine tissue therapy finds application at 

eye and skin diseases, arthronososes, in treatment of 

burn injuries and neoplastic processes [8-12]. In 

veterinary science and medicine tissue therapy is 

applied at some noncontagious and infectious diseases 

of farm animals, at nonhealing wounds, ulcers, some 

diseases of skin, lungs, etc.; as stimulators at 

sagination of young growth, for increase of dairy 

efficiency of cows and wool efficiency of sheep, for 

increase of fertility and decrease in mortality of young 

growth and breeding animals, especially for decrease 

in postnatal mortality [13]. 

Immunocompetent organs, a liver, a skin, muscles, 

placenta and chorion, separate tissues of an embryo of 

various species may serve an initial raw materials for 

obtaining of biostimulators. There are also substances 

for which preparation whole embryo completely is used 

[14-16]. 

High biological potential possess the supernatants 

of tissue extracts and homogenates, which contain 

biologically active agents with a low molecular mass (< 

10 kD), but are exempted from high-molecular 

fragments of cellular organelles. Such substances 

possess high bioavailability and comprehensibility, 

representing the concentrated mix of biostimulators 

and nutrients [17]. 

One of promising sources for obtaining of tissue 

preparations is the chicken embryo [18-21]. 

One of the major target organs of action of 

biogenous stimulators is one of the most important 

organs of homeostasis providing – a liver. 

Various diseases of a liver are among the most 

serious threats to health of the person in the modern 

world. Risk factors of development the pathologies are 

toxins of the environment and food, bacterial and virus 

infections, drugs, alcohol, etc. [22-27]. One of the most 

dangerous complications of pathological process in a 

liver is the hepatorenal syndrome (HRS), which is 

distinguished with high morbidity and mortality [28]. 

Hepatorenal syndrome is the potentially reversible 

disease, which is characterized by weakening of kidney 

function, the expressed violations of cardiovascular 

function and a hyperactivity of endogenous vasoactive 

systems. This sort of violations develops at patients 

with the expressed liver failure owing to an acute or 

chronic disease of a liver (hepatitis, hepatosis, 

cirrhosis), in the absence of any etiological factors of 

direct damage of kidneys [29-31]. In kidneys the 

syndrome manifested in the form of vasoconstriction 

becoming the reason of decrease in level of a 

glomerular filtration whereas in general blood 

circulation there is a decrease in vascular resistance 

because of an intraorgan and peripheral arterial 

vasodilatation [32-33]. 

It is usual to allocate two kinds of a hepatorenal 

syndrome: acute and chronic. It is supposed that 

division of the hepatorenal syndrome into types 

displays stages of one process. HRS of the I type 

develops acute, it is characterized by fast rates of 

increase of level of serum creatinine owing to prompt 

deterioration of kidney function. The I type HRS 

develops as a consequence of acute liver failure. This 

type of the syndrome is difficult reversible; the survival 

at HRS of the I type makes only 20%. Hepatorenal 

syndrome of the II type is characterized by the long, 

less clinically expressed development, which is a 

consequence of chronic diseases of a liver. For this 

type is peculiar a slowly progressing renal failure, 

development of refractory ascites and gradual increase 

of level of serum creatinine. The second type of 

hepatorenal syndrome is more widespread and noted 

with lower mortality rates and better responds to 

therapy [34-35]. 

As the reason of development of hepatorenal 

syndrome may serve viral and toxic hepatitis, an 

alcoholic liver disease and non-alcoholic fatty liver 

disease (non-alcoholic steatohepatitis), acute 

poisonings with hepatotoxic substances, liver cirrhosis, 

acute fatty hepatosis of pregnancy, bacterial peritonitis, 

neoplastic processes in a liver [36-37]. The risk factor 

promoting development of HRS is excess or 

excessively prolonged use of nonsteroidal anti-

inflammatory drugs, which leads to inhibition of 

prostaglandin synthesis, decrease in a renal blood-flow 

and development of a renal failure [38]. 

Therapy of hepatorenal syndrome includes a 

complex of the actions directed on certain links of 

pathogenesis. Treatment of hepatorenal syndrome 

provides, first of all, elimination of its prime cause that 

is therapy of a liver failure. Besides, therapy of HRS 

means the actions promoting its reverse development 

by restoration of function of kidneys. Complexes of the 

preparations used in modern therapy of the 

hepatorenal syndrome are formed on set of the effects 

necessary for restoration of morphological and 

functional parameters of a liver, stabilization of 

hemodynamics and normalization of blood circulation in 

kidneys [39-41]. 
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For specific therapy of the developing hepatorenal 

syndrome are applied various vasoconstrictors 

promoting improvement of kidney blood circulation and 

a glomerular filtration, increasing intravascular volume 

(vasopressin, ornipressin, terlipressin, norepinephrine, 

somatostatin, endothelin) [42-47]. 

In therapy of the liver failure, which is the prime 

cause of development of hepatorenal syndrome, are 

applied as specific therapy with hepatoprotective 

agents and the nonspecific adaptation therapy directed 

on restoration of morphofunctional integrity of an 

organism, increase of its nonspecific resistance and 

adaptation and regenerative potential of tissues and 

organs. Also ensuring is additional receipt of biogenous 

elements in an easily accessible form which is 

necessary for relief of regenerative and recovery 

processes in an organism in the conditions of the 

reduced metabolic function and oppression of 

immunological processes. 

As the liver is the central link of a metabolism, 

including a metabolism of medicinal substances, it is 

important to apply the medicines having sufficient 

therapeutic effect at a low hepatotoxity and a minimum 

of side effects. In particular, at the therapy of diseases 

of a liver at all and peculiar the hepatorenal syndrome 

are successfully applied bioactive herbal preparations 

[48-53]. 

Hepatoprotective and total stimulating potential of 

various adaptogens of herbal and animal origin applied 

within so-called "tissue therapy" is very promising but a 

meanwhile low studied in therapy of hepatorenal 

disorders [54-55]. 

Thus, it represented to us actual to investigate an 

influence of a bioactive tissue preparation “STEMB”, 

made of embryonic tissues of chickens, on a 

morphofunctional condition of a liver and kidneys at an 

experimental hepatorenal syndrome. 

The preparation “STEMB” is made of natural raw 

materials of an embryonic origin, contains an optimum 

set of biologically active agents: organic acids, 

vitamins, enzymes, hormones, macro and 

microelements, i.e. natural components peculiar for 

living cell or tissue which carry out stimulation in 

process of functional demand of an organism  

In essence, “STEMB” is the preparation which 

exclusive properties are reached due to a complex of 

the manipulations directed on activation of biochemical 

processes in embryonic tissue that allows to increase 

the grade of concentration of biologically active agents 

in a substratum, including through formation of 

significant value of contain of biogenic stimulators. It 

should be noted that the "biogenic stimulators" 

containing in similar preparations have impact on the 

main parties of a metabolism. This influence is 

expressed in change of metabolic and power 

processes of tissues and organs ad an organism as a 

whole. 

The tissue preparation “STEMB” is made by method 

of homogenization of specially processed incubated 

chicken embryos. For preparation of this substation the 

incubated hen's eggs at 9th-10th day of development 

are used. At this stage of development the optimum 

ratio of mass of an embryo and extra embryonic tissues 

is observed, and also immunocompetent organs and 

blood system of an embryo are already formed. For 

additional stimulation of development of an embryo, 

eggs are processed by the low-frequency laser in 

certain days of incubation that promotes increase in the 

size and mass of an embryo, and also the accelerated 

development of the listed organs and increase of 

enzymatic activity in egg. After the end of incubation 

(for the 10th day) eggs are located in the refrigerator at 

a temperature of 2-4 °C for 7 days that promotes 

development of biogenous stimulators in embryo 

tissues. Further the such prepared eggs are released 

from a shell, exposed to homogenization and 

preserved. The preparation received as a result of the 

described manipulations possesses a wide set of 

biologically active agents capable to carry out the 

biostimulating action on an organism of animals. 

Complex chemical composition and structural 

features of this preparation allow to suggest probability 

of its positive influence on rather thin mechanisms of 

regulation in immune and also, closely related, the 

hormonal and metabolic status that may cause anti-

inflammatory and homeostatic effects, capable to have 

the regulating impact on development of a hepatorenal 

syndrome and to reduce severity of its manifestations. 

MATHERIALS AND METHODS 

Animals 

Male Wistar Albino rats of body weights ranging 

from 170 g to 200 g were used in the study. The 

animals were fed with standard pellet diet and water ad 

libitum. They were maintained in controlled 

environment (12:12 h light/dark cycle) and temperature 

(30±2ºC). All the animal experiments were performed 

according to the compliance with the EC Directive 
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86/609/EEC and with the Russian law regulating 

experiments on animals. 

Modeling of Hepatorenal Syndrome 

For toxic hepatorenal syndrome obtaining animals 

were subcutaneously injected under a withers skin fold 

with a mixture of carbon tetrachloride (0.2 ml) and 

seed-oil (0.1 ml) in an amount of 20 injections 

performed every other day. Presumably, the 

hepatotoxic effect of CC14 is caused by damage to 

cellular structures of free radicals formed in the 

metabolism of this compound in the endoplasmic 

reticulum of the liver. Hepatotoxicity is a major 

manifestation of the action of carbon tetrachloride, 

whereas in conditions of oxidative stress generated 

free radicals can have a damaging effect on other 

organs of the digestive system, especially when 

ingestion CCl4 in the human or animal body. 

Treatment Design 

Experiment on modeling and treatment of 

hepatorenal syndrome was carried out within 40 days. 

The 65 animals (Male Wistar Albino rats) were 

randomized and divided into three groups. Group I, 

including 20 animals, served as intact control. Animals 

in Group II (untreated control group), also in quantity of 

20 animals, were injected with CCl4 according to the 

above described scheme. Rats in Group III, in quantity 

of 25 animals, were also injected with CCl4, but at the 

same time received hypodermic injections of “STEMB” 

in a dosage of 3 mg/kg.bw at 7th, 14th and 21st day of 

research (experimental group). 

Weight Measurements 

All rats were weighed in grams. Weighing was 

made at the beginning and at the end of research in 

each group. At the end of experiment it was measured 

absolute (in grams) and relative mass of a liver of rats. 

Biochemical Analyses 

Level of uric acid, creatinine, total bilirubin, of an 

alanineaminotransferase (ALT), aspartataminotrans-

ferase (AST) in serum of blood were investigated by 

means of the biochemical StatFax3300 analyzer (USA) 

by means of sets of Spinreact firm (Spain). 

Histopathological Analysis 

Small portions of liver and kidney were taken and 

fixed in 10% formaldehyde. After several treatments for 

dehydration in alcohol, sections having 5μm thickness 

were cut. Sections were subjected to stain with 

hematoxylin and eosin, and then the histopathological 

analysis was carried, including determination of mitotic, 

apoptotic, necrotic and binuclear cells indexes in liver. 

At hematoxylin and eosin stained sections were 

determined mitotic and necrotic cells. At sections 

stained by methylene blue-azure II with afterstain by 

fuchsine were determined apoptotic cells. Visualization 

was performed using a microscope Nikon Eclipse 80i at 

900  magnification. Study was made for 5 fields of 

view on each section. 

Apoptotic index was calculated by the formula: 

AI=Na/N 100%, 

where Na - the number of apoptotic cells; N - total 

number of cells in the test population.  

The mitotic index was calculated by the formula: 

MI=Nm/N 100%, 

where Nm - number of mitosis; N - total number of cells 

in the test population. 

Necrotizing index calculated by the formula:  

NI=Nn/N 100%, 

where Nn- number of necrotic cells; N - total number of 

cells in the test population. 

Binuclear hepatocytes index (relative number of 

amitotic cells) was calculated by the formula: 

BI=Nb/N 100%, 

where Nb – number of binuclear cells, N - total number 

of cells in the test population. All studies was made for 

10 fields of view on each section. 

Morphometric Studies 

All measurements were taken with use of image 

analyzer "Videotest" at hematoxylin and eosin stained 

sections. In digital microphotos of sections of 

experimental animal's kidneys by image analyzer 

"AxioVision" were defined area of a glomerulus, area of 

Bowman’s capsule, area of glomerular space, width of 

a lumen of a proximal convoluted renal tubule and 

lumen of Henle's loop. Study was made for 10 fields of 

view on each section. 

Statistical Analysis 

All analyses were performed using the Statistical 

Package for the Social Sciences (SPSS) for Windows, 
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version 11.0 packed program. Data were presented as 

mean ± standard deviation unless noted as different. 

Difference between the control and experimental 

groups was analyzed using Mann-Whitney U test. P < 

0.05 was considered statistically significant. 

RESULTS 

As a result of the conducted researches it is 

established that as a consequence of development of a 

hepatorenal syndrome in animals of the Group II in 

comparison with intact animals there is a decrease in 

body weight, on thus the absolute and relative mass of 

a liver significantly increases. Body weight and weight 

of a liver of animals of the Group III differ from values 

of Group II unreliably, but the relative mass of a liver of 

animals in this group is considerable below, than in 

untreated control. At the same time, weight parameters 

of the animals treated with “STEMB” do not differ from 

parameters of intact animals (Table 1). 

In carrying out biochemical studies, we found that 

the modelling of hepatorenal syndrome results in a 

substantial increase of level of examined parameters. 

In Group II substantial increase of level of all studied 

biochemical parameters of blood serum concerning 

parameters of intact animals is observed. At Group III 

we also detected increase of level of uric acid and 

creatinine concerning values characteristic for intact 

animals, thus creatinine level practically coincided with 

untreated control values. However at the same time the 

level of the total bilirubin and AST in this group it is 

reliable below, than in untreated control group; the 

content of the total bilirubin, ALT and AST in blood 

serum of these animals doesn't differ from the values 

peculiar to intact rats (Table 2). 

At pathomorphological research of preparations of a 

liver and kidneys it is established that in intact control 

the histological picture of the studied organs complied 

with norm. In a liver of rats of the Group II we noted the 

phenomena of a vacuolization and granularity of 

cytoplasm, increase in number of the lymphoid 

elements testifying to development of inflammatory 

reaction, expansion of sinuses and Disse's spaces (a 

consequence of hypostases). As well as in a case with 

kidneys, similar changes with a lesser extent 

expressiveness are noted in a liver of animals of the 

Group III. 

In the analysis of mitotic and apoptotic activity, and 

also at determining of number of necrotic and binuclear 

hepatocytes considerable intergroup distinctions are 

also found (Table 3). In a liver of animal of Group II and 

Group III we note decrease of apoptotic and mitotic 

activity in comparison with intact animals, and also 

increase of quantity of cells in a condition of a necrosis 

at simultaneous reduction of number of binuclear 

hepatocytes. Thus, changes in a liver of the Group III 

exhibit parameters though the similar to control, but 

with considerably less expressed character. 

In kidneys of animals of the Group II it were 

observed karyorhexis, necrosis of cells of tubules, 

interstitial edema, stratification of loops of glomeruli, 

compression and falling off of loops of glomeruli with 

the accumulating liquid, a cellular infiltration and some 

elements of regeneration of an epithelium of tubules. In 

kidneys of animals of the Group III we noted a similar 

picture (Table 4). 

In the analysis of the studied morphometric 

parameters of kidneys it is established that both in the 

Table 1: Effect of “STEMB” on Weight Parameters of Rats 

Groups  Body weight, g Absolute mass of liver, g Reliable mass of liver, % 

I group (n=20) 209.30±5.60 7.60±0.37 3.62±0.30 

II group (n=20) 181.40±9.10* 9.10±0.44* 5.02±0.37** 

III group (n=25) 201.80±12.51 7.69±0.91 3.81±0.31 

Hereinafter marked values significantly different from that of the intact group (* - p 0.05, **- p 0.005,***- p 0.0005). The dark background markes the values reliably 
different from values of the Group II. 

 

Table 2: Effect of “STEMB” on Biochemical Parameters of Blood Serum 

Groups  Uric acid, mcM/l Creatinine, mcM/l Total bilirubin, mcM/l ALT, U/L AST, U/L 

I group (n=20) 125.1±3.96 76.06±3.60 9.82±0.38 114.2±2.70 179.5±3.72 

II group (n=20) 340.2±20.66*** 115.8±8.60*** 23.88±1.42*** 168.8±22.1* 303.1±33.74*** 

III group (n=25) 154.7±9.38* 115.71±5.19*** 10.74±1.40 148.51±25.98 190.11±37.18 
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Group II and in the experimental Group III there is an 

increase in all studied parameters, but thus differences 

from parameters of kidneys of intact animals have 

more expressed character in organs of the Group II. 

DISCUSSION AND CONCLUSION 

As a result of the research conducted by us it is 

established that use of biologically active substance 

“STEMB” at an experimental hepatorenal syndrome at 

rats leads to a certain effect concerning a 

morphofunctional condition of a liver and kidneys. 

In the analysis of a morphofunctional condition of 

kidneys it is established that application of "STEMB" 

doesn't completely back out pathological changes in 

organs that is confirmed by the key HRS diagnostic 

parameter - the high level of creatinine. Thus, it should 

be noted that degree of an aberration of the 

morphological parameters characterizing kidneys is 

less expressed, than in control that is confirmed by 

results of histologic researches. 

Concerning a liver the “STEMB” renders more 

expressed effect, than concerning kidneys. In 

particular, both absolute, and the relative mass of 

organ at the rats receiving preparation injections 

practically don't differ from parameters of intact 

animals. Despite certain pathological changes in organ, 

and also decrease of mitotic and apoptotic activity, and 

also decrease in number of binuclear hepatocytes 

against some increase in number of hepatocytes in a 

condition of a necrosis, the level of plasma total 

bilirubin, AST and ALT practically doesn't differ from 

the level of intact animals. These facts speak well for 

hepatoprotective action of “STEMB” at the 

experimental hepatorenal syndrome. 

Thus, it is possible to say that application of 

“STEMB” at the experimental hepatorenal syndrome at 

rats has the expressed hepatoprotective effect. This 

fact is very important as severity of disease state at 

hepatorenal syndrome is defined by liver injury, and the 

violations from norm at a function of a liver are the 

major factor of mortality at HRS. For this reason, the 

liver is the main target at treatment of HRS as 

restoration of function of a liver leads to the reverse 

development of HRS.  

The conducted research allows to claim that 

bioactive preparation “STEMB” can be used as an 

element of therapy both at prevention, and at treatment 

of HRS as a hepatoprotector and/or in combination with 

other preparations. 

ACKNOWLEDGEMENTS 

The study was conducted under Task number 

2014/2016 on the implementation of public works in the 

field of scientific activities of the base portion of the 

state task of the Ministry of Education and Science of 

the Russian Federation. Financial support of research 

was carried out by Moscow State Regional University 

and by the Ministry of Education and Science of the 

Russian Federation, within performance of a basic unit 

of the state task (2014/2016).  

CONFLICT OF INTEREST 

The authors declare that there is no conflict of 

interests regarding the publication of this paper. 

Table 3: Effect of “STEMB” on Liver Tissue Parameters 

Groups  Apoptotic index, % Mitotic index, % Necrotic index, % Binuclear hepatocytes, %  

I group (n=20) 2.79±0.2 6.31±0.3 0.81±0.1 6.31±0.30 

II group (n=20) 0.27±0.043*** 0.65±0.114*** 54.47±4.10*** 0.47±0.06*** 

III group (n=20) 1.18±0.11*** 2.89±0.19*** 2.28±0.20*** 0.97±0.08*** 

 

Table 4: Effect of “STEMB” on Parameters of Kidneys 

Groups Area of 
capsule, mcm

2
 
 

Area of 
glomerulus, mcm

2
  

Area of capsular space, 
mcm

2
 

Lumen of proximal 
kidney tubule, mcm  

Lumen of Henle’s 
loop, mcm 

I group (n=40) 3780±264 2475±180 1308±108 7.41±0.5 5.95±0.4 

II group (n=40) 6003±480*** 3920±235*** 2085±130*** 20.32±0.4*** 18.75±1.9*** 

III group (n=50) 5033±115*  2975±221 2059±137*** 13.38±1.21*** 10.37±0.87*** 
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