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INTRODUCTION 

Echinococcosis of the liver is a severe parasitic 
disease caused by a tapeworm belonging to the 
genus Echinococcus (E. granulosus). The disease is 
most common in regions where livestock farming 

is popular. The region of Central Asia is in one of 
the zones characterized by endemic pathology of 
liver echinococcosis. However, in recent years, 
more and more information has been published 
regarding the prevalence of this disease in regions, 
particularly in Europe, where previously 
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echinococcosis of the liver was considered a 
sporadic case (1,3,5,7,9,11,30).  The incidence of 
echinococcosis of internal organs, due to the 
peculiarities of pathomorphological 
manifestations of the disease, in the form of 
organization of specific cysts prone to 
dissemination, is considered to be very costly for 
the social sphere. Given that this disease most often 
affects people of working age, the pathology is 
reflected in the increase in the number of disability, 
and in the absence of treatment - in the increase in 
mortality (2,4,6,8,10,10,12,31). 

According to the World Health Organization, 
diagnosis and detection of the hydatidiform form of 
liver echinococcosis should be considered a 
neglected form of the disease. However, at the 
same time, in half of cases of morbidity, due to the 
vague clinical picture, more dangerous is the 
development of complications of the disease, in 
particular - purulent-septic (13,15,17,19,32).  

The spectrum of the disease depends on the 
acquired abnormality of Th1-associated immunity, 
and spontaneous secretion of IL-10 by peripheral 
blood mononuclear cells has been identified as an 
immunologic feature of patients with advanced 
forms of hepatic echinococcosis involved in the 
maintenance of tolerance and persistence of the 
parasite (14,16,18,20). Reactivity of peripheral 
blood cells to ribbon parasite antigens persists for 
many years in patients after complete resection of 
parasitic lesions, suggesting that residual parasite 
tissue will continue to stimulate cellular responses 
(21,23,25,27,29).  

However, all of the above is only speculation based 
on findings on the pathogenesis of other parasitic 
diseases. At the same time, revealing the possibility 
of stimulating the immunologic response of the 
organism to the invasion of the echinococcal 
parasite would, in our opinion, allow us to develop 
methods of prediction and prevention of severe 
complicated forms of the disease, and, accordingly, 
to improve the results of treatment of patients with 
hydatidosis echinococcosis of the liver.  

In this regard, the aim of our study was to improve 
the results of treatment of patients with hepatic 

echinococcosis by determining the role and place of 
immunopathogenetic aspects in the prediction and 
prevention of purulent-septic complications in this 
disease. 

Material and methods of research. The work 
consists of clinical and experimental parts. Clinical 
material consists of 594 patients with hydatidosis 
echinococcosis of the liver (control - 298 patients 
and main - 296 patients), who were treated and 
examined in Bukhara regional multidisciplinary 
clinic from 2010 to 2023. Experimental studies 
were conducted on pedigree-free rabbits, which 
were in the vivarium of the central research 
laboratory of the Bukhara State Medical Institute.  
A total of 45 animals weighing 1.5-2.0 kilograms, 
both sexes, without external signs of disease were 
used. 

Patients meeting the following criteria were 
included in the study:  Patient's written consent to 
the study, patient's age should not be younger than 
18 years and not older than 75 years, patients who 
met the following criteria were excluded from the 
study: presence of severe concomitant (somatic) 
disease in the acute phase of its development, 
patient's age younger than 18 years or older than 
75 years. 

The division of patients by sex and age revealed the 
predominance of the female sex (60.6%) at the age 
of 51 to 60 years. Patients with primary 
hydatidosis echinococcosis of the liver were 
predominant (72.1%). The second place was 
occupied by patients with recurrent hydatidosis 
echinococcosis of the liver, among which patients 
with multiple forms prevailed, exceeding solitary 
formations 1.5 times.  In 71 cases (12.0%) the 
residual forms of hydatidosis echinococcosis of the 
liver were diagnosed, which occurred in almost the 
same proportion as solitary and multiple forms. 
The difference between them was 1.2 times in favor 
of multiple parasitic liver cysts. In 36.1% of cases 
the parasite in hydatid liver cysts was alive, and in 
27.6% of cases it was dead. Complicated forms of 
the disease (cyst suppuration; suppuration of 
hydatidosis echinococcosis of the liver, with 
breakthrough into intrahepatic bile ducts, with 
development of cholangitis and mechanical 
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jaundice; suppuration of parasitic cyst with 
breakthrough into pleural cavity, with subsequent 
development of pleural empyema; suppuration of 
parasitic cyst of the liver, with breakthrough into 
the pleural cavity and further into the bronchial 
tree, with the development of purulent 
endobronchitis; perforation of echinococcal cyst of 
the liver into the free abdominal cavity with the 
development of peritonitis) were in 36.3% of cases. 

To achieve the desired goal, the total array of 
experimental studies was divided by us into 3 
series of experiments: Control series - consisted of 
10 intact animals, which were not subjected to any 
external influences except for blood sampling. Main 
series - consisted of 10 animals and was subdivided 
by us into 3 components, which determined the 
chronology of modeling the pathological process. 
As necessary (death, incorrect manipulation, lack 
of model reproducibility, etc.). the series was 
supplemented with new animals. The main series 
of animals in the thesis work was denoted by three 
values as main-1, main-2 and main-3, which was 
conducted conditionally due to the transformation 
of the pathological process in the dynamics of its 
development. The process of modeling 
pathological processes was composed of several 
chronologically progressing stages. At the first 
stage, the main goal was modeling of hydatidosis 
echinococcosis of the liver. For this purpose, the 
animals were sedated using ether anesthesia. An 
oblique incision in the right subcostal region up to 
5 cm long was made. Exposing the animal's liver, a 
position was created to maximally pull the organ 
distally. The diaphragmatic surface of the liver was 
visually evaluated, preserving all ligamentous 
elements of the organ. With the length up to 1.0 cm 
and depth up to 0.5 cm, the tissue of the organ on 
its diaphragmatic surface was dissected by 
electrocoagulation to form a well-shaped defect 
with the dimensions of 0.5x0.5 cm. Having 
removed the liver flap, the wound surface was 
thoroughly coagulated, achieving complete 
hemostasis and cholestasis. The daughter bubble of 
the echinococcal cyst was lowered into the formed 
cavity. Slaughtering of the animal was mandatory 
in case of lethal outcome in the course of the 
ongoing study or at the onset of the scheduled date 

of morphological studies. 

Clinical, immunologic, biochemical, morphologic, 
ultrasound, radiologic, analytical and static 
research methods performed in the Central 
Research Laboratory of Ibn Sina Bukhara State 
Medical Institute were used. 

All research methods were divided into standard 
and special (immunologic). Skin allergy test by 
Katsoni method, latex agglutination reaction, 
indirect hemagglutination, immunoenzyme 
analysis method, general blood tests, biochemical 
blood tests (total protein and its fractions - albumin 
and globulin with their division into subfractions; 
total bilirubin and its direct fraction; AsAt and AlAt 
activity, thymol test, urea and creatinine), 
inflammatory markers (C-reactive protein and 
procalcitonin, leukocyte intoxication index), 
ultrasonic diagnostics, multispiral computed 
tomography, magnetic resonance tomography. 

In patients of the control group special or 
immunologic methods of research included 
determination of lymphocytes in peripheral blood, 
content of T-lymphocytes and their subpopulation 
composition of T-helper/inducers (CD4+ T-
lymphocytes) T-suppressors/killers (CD8+ T-
lymphocytes), serum immunoglobulins IgA, IgM, 
IgG, circulating immune complexes. In patients of 
the main group and in experimental animals the 
study of the immunologic status of the organism 
was carried out in a more extended variant. In the 
patients of the main group the same technique of 
blood sampling was carried out in terms of the first 
treatment of patients in the clinic and further on 
14, 30, 60 days, as well as in 6 months and 1 year, 
which was associated with the assessment of the 
long-term results of treatment. In order to compare 
the prognostic efficiency and sensitivity of the 
testing methods developed by us, 10 volunteers 
from among healthy persons recognized as such by 
the medical commission were voluntarily involved 
in the research. The scope of the studies included: 
quantification of cytokine secretion in pg/mL (IL-8, 
IL-9, IL-10, IFN-γ, IL-12 and TNF-α) and 
chemokines in pg/mL (CCL13, CCL17, CCL18, 
CCL20, CCL22); quantitative determination of 
cellular immunity indicators (CD4+ CD28+, CD8+ 
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CD28+, CD4+ CD25+); determination of IgG, IgG4, 
T-IgE and S-IgE immunoglobulin concentrations. 
To evaluate the immediate treatment results of 
patients with hydatidosis echinococcosis of the 
liver both in the control and main groups, we used 
our improved grading scale consisting of the 
criteria of the presence and nature of surgery, 
residual cavity in the liver, general and local 
postoperative complications. To study the distant 
results of treatment and quality of life of patients 
with hydatidosis echinococcosis of the liver both in 
the control and in the main groups we used our 
improved grading scale consisting of the criteria of 
presence and character of the residual cavity in the 
liver, the outcome of the disease, prognosis, work 
capacity at present, life activity, perception of own 
health, assessment of the quality of life and 
relationships in the family.  

RESULTS 

The analysis of the results of traditional methods of 
treatment in 298 patients with hydatidosis 
echinococcosis of the liver showed that the primary 
forms of liver echinococcosis prevailed (75.8%) 
according to the nature of the disease, to a lesser 
extent - with recurrent (15.4%) and residual 
(8.7%). Solitary forms of hepatic echinococcosis 
(61.1%) prevailed over multiple forms (38.9%). In 
49% of cases there was a complication of hepatic 
echinococcosis in the form of cyst suppuration 
(53,4%), cyst suppuration with breakthrough into 
intrahepatic bile ducts with the development of 
cholangitis and jaundice (37%), Echinococcal cyst 
suppuration with rupture into pleural cavity and 
development of pleural empyema (6,2%), cyst 
rupture into free abdominal cavity with 
development of peritonitis (2,1%), cyst 
suppuration with rupture into bronchial tree 
(1,4%). Open echinococcectomy was performed in 
80.9% of cases. The predominant method of 
eliminating the residual liver cavity by capitonage 
with external drainage (62.2%). The following 
complications were noted in the postoperative 
period: wound suppuration (8.4%), exudative 
pleuritis (7.7%), acute bronchopneumonia (5.7%), 
pleural empyema (5%), wound ligature fistula 
development (4.7%), biliary fistula formation 

(4.4%), residual liver cavity abscess (3.7%), wound 
infiltrate (3.4%), sepsis (3.4%), seroma formation 
(3%), acute urinary retention (2.3%), marginal 
wound necrosis and euteration of internal organs 
(2%), rib osteomyelitis (1.7%), peritonitis (1.7%), 
liver failure (1.7%), subcutaneous hematoma 
(1.3%), myocardial infarction (1%), intra-
abdominal hemorrhage (0.7%), acute cerebral 
circulatory failure (0.7%), acute renal failure 
(0.7%). 

In 3-12 months after surgery, complete reduction 
of residual liver cavity was noted in 78.5%-95.6% 
of patients. During this period 6 more patients 
(2%) died. Disease recurrence was diagnosed in 
10.4% of cases, and the presence of residual cysts - 
in 7.4% of cases.  

When evaluating the structure of postoperative 
complications, we revealed the predominance of 
the frequency of negative consequences of 
inflammatory and disseminating nature. A certain 
role in this is played by the change in the general 
reaction of the organism. Thus proceeding from the 
materials of literature, reflecting the violation of 
immunological system of an organism in 
pathogenesis of echinococcosis occurrence, 
connected with sensitization of an organism and 
organization of rejection reaction it is possible to 
assume about presence, certain gap of researches 
in the given field of medicine.  

We have proved that negative results of treatment, 
both in the immediate and in the distant period 
after liver echinococcectomy, are often associated 
with the lack of a way to assess immunologic 
changes. The study of clinical and laboratory, 
biochemical and primary immunologic 
manifestations, changes of inflammatory markers 
in patients with liver echinococcosis showed that 
the average number of CD8+ T-killer cells in all 
patients of the control group amounted to 
621,92±231,16 cells in 1 μl of blood. The maximum 
number was observed among patients with 
recurrent form of the disease (713,27±186,82 cells 
in 1 μl of blood), and the minimum number was 
observed among patients with primary 
echinococcosis of the liver (516,84±103,17 cells in 
1 μl of blood). The number of CD8+ T-killer cells in 
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the comparative analysis in patients with living 
echinococcosis averaged 522,32±116,52 cells in 1 
μl of blood, with dead - 628,97±219,65 cells in 1 μl 
of blood, and with complicated - 714,48±276,33 
cells in 1 μl of blood. At that, if in patients with dead 
echinococcus the number of CD8+ T-killer cells 
increased in comparison with patients with live 
parasite by 106,65±45,53 cells in 1 µl of blood, in 
patients with complicated form of the disease the 
increase was already by 192,16±36,14 cells in 1 µl 
of blood. The smallest difference in the increase in 
the number of CD8+ T-killer cells was between 
dead and complicated parasites (85,51±25,33 cells 
in 1 μl of blood). The comparison of the increase in 
the number of CD8+ T-killer cells in patients with 
complicated forms of liver echinococcosis 
compared to uncomplicated ones was 2.25 times 
(p<0.05). Comparison of the number of CD8+ T-
killer cells between patients with living and dead 
parasite showed that the maximum level of 
difference was revealed in its residual forms 
(166,38±41,74 cells in 1 μl of blood). At the same 
time, in patients with complicated forms of liver 
echinococcosis, when comparing with the total 
number of cases with live and dead parasite, the 
maximum increase in the number of cells was 
observed in patients with relapsed form of the 
disease (623,96±211,53 cells in 1 μl of blood).  

The given data can directly testify to the 
development of T-killer role activity as 
inflammatory or other kind of complication of liver 
echinococcosis develops. At the same time, the 
level of T-helpers changes in the opposite direction, 
combining by the nature of lesions of clinical cases 
with live and dead parasite, but without 
complication, especially of inflammatory nature.  
The maximum amount of IgA in blood was revealed 
by us among patients with complicated forms of 
liver echinococcosis (2.94 times; p<0.05). At the 
same time, the peak of this value occurred in 
patients with recurrent complicated form of liver 
echinococcosis (3.14-fold increase; p<0.05).  The 
mean amount of IgM content was almost identical 
to the previous immunoglobulin. Despite the 
relative lower mean of IgM than IgA, there was an 
overall comparative increase in patients with 
recurrent hepatic echinococcosis. At that, high titer 

of IgM in patients with recurrent forms of hepatic 
echinococcosis (3.23 times; p<0.05), was due to the 
duration and recurrent development of the disease. 
There was an increased difference of IgM content 
in patients with hepatic echinococcosis depending 
on the viability of the parasite. In particular, in 
patients with dead parasite, IgM titer in blood 
increased by 0.28±0.1 g/L (p<0.05). The average 
level of IgG in patients with hepatic echinococcosis 
was 13.01±2.35 g/l. The maximum peak of this 
immunoglobulin titer was in patients with 
recurrent forms of the disease (15,71±3,11 g/l), 
and the minimum - in patients with primary 
hepatic echinococcosis (9,15±1,08 g/l; p<0,05). 
Depending on the form of the disease, we can note 
the average high titer of IgG in blood in patients 
with complicated forms of liver echinococcosis 
(14,6±3,52 g/l; p<0,05) and with a live parasite 
without complication of the pathologic process 
(13,41±2,72 g/l; p<0,05). In case of dead parasite, 
the level of IgG titer was at an intermediate level 
and averaged 11.03±3.12 g/l (p<0.05). The study of 
circulating immune complexes in blood in patients 
with hepatic echinococcosis amounted to 
117.35±39.12 optical units. On average in patients 
with primary hepatic echinococcosis it amounted 
to 97.69±25.62 optical units, in the residual form - 
119.17±27.13 optical units, and in the relapsed 
form - 135.19±23.43 optical units. These data 
confirm the cumulative character of circulating 
immune complexes. The increase in blood 
concentration of circulating immune complexes 
was observed in all patients with relapsed form of 
the disease. At the same time, the minimum level 
occurred in patients with live parasite, and the 
maximum - in patients with complicated form of 
the disease (increase in 1.99 times). The 
comparative difference between patients with 
uncomplicated and complicated forms of the 
disease showed an increase in favor of complicated 
forms of the pathological process (an increase of 
144.56±41.45 optical units; p<0.05). The mean 
difference in this category was 83.96±21.76 optical 
units (p<0.05). 

Thus, evaluation of initial value of laboratory 
parameters in patients with liver echinococcosis 
can testify to their differentiated value first of all 
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among patients with complicated and 
uncomplicated forms of the disease. It is also 
necessary to cancel separately reliable changes of 
biochemical indices characterizing liver disorder 
connected with disturbance of both bile formation 
(hepatic jaundice) and its passage (mechanical 
jaundice). The comparative analysis of CD4+/CD8+ 
cells ratio in blood in patients with different forms 
of liver echinococcosis showed that the maximum 
difference (in the order of 1.37 times) was noted by 
us in patients with primary liver echinococcosis, 
while the minimum one - in patients with recurrent 
one (1.06 times). That is, the increase in the 
number of T-helpers in patients with relapsed form 
of liver echinococcosis was accompanied by the 
cumulation of T-killers (r=0,729). The similar 
character of changes in the studied T-lymphocytes 
was also noted by us among patients with 
complicated form of the disease (0.84 times). The 
inverse correlation difference (r=-0,611) in the 
changes in the number of T-lymphocytes 
subpopulations was observed in patients with 
living liver echinococcosis (1,54 times).  The 
difference in the number of T-lymphocytes 
subpopulations between patients with living and 
dead liver echinococcosis was insignificant.  

We stated the increase of sensitization in patients 
with recurrent complicated form of liver 
echinococcosis. However, if in case of comparison 
of IgG level in blood between patients with live and 
dead parasite we can determine the difference in 
decrease of IgG titer by 9,06±2,43 g/l (p<0,05) in 
patients with dead primary parasite, then in cases 
with residual and with relapsed form of the disease 
there was no significant decrease of titer. This is 
what led to low differential significance of IgG 
between patients with live and dead 
uncomplicated hepatic echinococcosis. In patients 
with primary hepatic echinococcosis, the 
significance of IgG growth is essential in the 
diagnosis of the disease. The study of the 
peculiarities of changes in cellular and humoral 
immunity in different experimental models of liver 
echinococcosis showed that already on the 20th 
day of the study the number of CD4+CD28+ T-cells 
sharply increased among the animals with the main 
series of experiments from 27,49±1,12% to 

46,93±3,91% (p<0,05). At the same time, the level 
of cells in the comparative series of experiments 
(27.55±2.32%) was closer to the control series of 
experiments. The same picture was observed in the 
study of CD4+CD25+ T-cells (the increase was from 
3,77±0,42% to 7,98±0,39% (p<0,05). On the 40th 
day of modeling of hepatic hydatidosis 
echinococcosis, the total number of investigated T-
cells increased. In relation to CD8+CD28+ it is 
possible to note the leading value in animals of the 
control group (15,72±1,41%). As for the dynamics 
of CD4+CD25+ T-cells change, we can clearly note 
their gradual increase between intact animals 
(3,95±0,35%) and rabbits of the comparison group 
(5,22±0,13%), and a spurt in the increase in the 
main series of experiments (27,94±1,15%). 
CD4+CD28+ T-cells prevailed (55.82±5.42%) on 
the 80th day of modeling of hydatidosis 
echinococcal cyst of the liver. The mean 
CD8+CD28+ T-cell content was equated to 
17.21±2.64% and CD4+CD25+ T-cells were 
28.11±2.32%. On the 3rd day of modeling of 
hydatidosis echinococcosis of the liver complicated 
by purulent-septic process, there is an increase of 
CD8+CD28+ T-cell populations up to 17,96±3,11%, 
against the background of decrease of other 
studied parameters. In the following terms the 
average level of T-cell percentage was equal 
between CD8+CD28+ (18,32±2,15%) and 
CD4+CD25+ (24,62±1,51%). This balance was 
maximally converged in animals with complicated 
form of the disease, whereas in animals with 
uncomplicated form the numerical interval was 
significantly higher (p<0.05).   

At introduction of bacterial infection in case of 
reproduction of a false model with purulent-septic 
complication the correlation relation of the studied 
parameters changed, and in some cases in a radical 
direction.  For example, the inverse correlation 
between CD8+CD28+ and CD4+CD28+ continued 
to grow (R=-0.919). CD4+CD25+ and CD4+CD28+ 
indices acquired inverse correlation and 
approached their maximum value (R=-0.989). This 
characterizes the immune response of the 
organism to the arrival of nonspecific bacterial 
infection. Our judgment can be proved by the value 
of correlation between CD4+CD25+ and 
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CD8+CD28+ (R=0.871), which goes from a low 
inverse correlation to a high direct correlation. 
When modeling hydatidosis echinococcosis of the 
liver without purulent-septic complications, the 
correlation value of all indicators acquires absolute 
direct dependence. T-cells in conditions of chronic 
inflammatory process acquire in dynamics 
expressive character increasing their immune 
response. High correlation significance of cellular 
immunity indicators was determined by high direct 
relationship between all investigated populations 
of T-cells. The maximum significance (R=0,996) 
was noted between changes in CD4+CD25+ and 
CD4+CD28+. Almost at the same level (R=0.992) 
was the correlation dependence between the 
dynamics of CD8+CD28+ and CD4+CD28+. 

In the dynamics of reproduction of the 
experimental model of liver hydatidosis 
echinococcosis, the level of total IgE increased from 
77.53±13.11 IU/mL to 330.19±44.91 IU/mL 
(p<0.05). The increase of IgG in blood during 
modeling of liver hydatidosis echinococcosis 
uncomplicated by purulent-septic process up to 
164.92±24.17 IU/ml was more pronounced in 
comparison with control series of experiments 
(87.10±13.01 IU/ml) than in comparison series of 
experiments (98.15±13.68 IU/ml). A more 
significant value (p<0.001) was observed for the 
intensity of similar process of IgG4 in comparison 
with the control series of experiments (0.44±0.08 
IU/mL) than in relation to the comparative series 
of experiments (2.23±0.12 IU/mL). Modeling of 
hepatic hydatidosis echinococcosis resulted in the 
increase of cytokines in blood IL-8, IL-9, IL-10 and 
IFN- γ. Such an increase of more than 10-fold was 
noted by us: in IL-9 relative to the control group of 
animals at 40 days of modeling (p<0.001); in IL-8, 
IL-9 and IL-10 relative to the control group of 
animals at 80 days of modeling (p<0.001); and in 
IL-9 relative to the comparison group at 80 days of 
modeling (p<0.001). 

High difference in changes of CCL20 (LARC) level 
was noted by us on 80 days of reproduction of the 
experimental model of hydatidosis echinococcosis 
of the liver in comparison with the control group in 
11,03 times (p<0,05). The same character of the 

difference (increase in 7,48 times) was noted by us 
in relation to the comparative group of 
experiments (p<0,05), though on 40 days of 
reproduction of the experimental model this 
difference in increase was only 5,84 times in 
comparison with the control series of experiments 
(p<0,05). A pronounced difference in CCL22 (MDC) 
increase was noted on 80 days of the course of the 
pathological process in comparison with the 
control group of experiments. Almost identical 
character of CCL13 (MCP-4) increase was noted by 
us on 40-80 days of reproduction of the 
experimental model of hydatidosis echinococcosis 
of the liver, without purulent-septic complication 
(5.71 and 5.47 times; p<0.05). A stable spurt of 
CCL18 (PARC) elevation was noted throughout the 
modeling of the pathological process from 3.42 to 
3.53 times (p<0.05). Against this background, low 
significance of CCL17 (TARC) changes was noted, 
which was characterized first by an increase 
followed by regression of the activity of these 
chemokines. Changes in humoral immunity in 
animals with experimental model of hydatidosis 
echinococcosis of the liver complicated by 
purulent-septic process were expressed by a sharp 
jump of TNF-α production in total value in 86,51 
times (p<0,001). It should be noted the most 
reliable differences (p<0,01) in such indicators of 
humoral immunity as S-IgE (9,94 times), 
chemokines CCL20 (LARC) (6,52 times) and 
cytokine IL-10 (5,77 times) emphasizing their 
significance in purulent-septic process. Significant 
differences in the production of indicators of 
humoral immunity corresponding to the minimum 
t-value accepted by us, i.e. p<0.05, on condition of 
purulent-septic process accession, were observed 
in relation to IgG4 (4.01 times), IL-12 (3.86 times), 
IFN-γ (3.68 times), IL-8 (3.6 times), IL-9 (3 times), 
IgG (2.65 times), CCL22 (2.54 times) and CCL13 
(2.11 times).  

Thus, an absolute and significant increase in 
CD4+CD28+ was observed in all periods of 
modeling of hepatic hydatidosis echinococcosis 
(p<0.05). The increase in the number of 
CD4+CD25+ was noted in late terms of modeling 
the pathological process. At the same time against 
this background there was a decrease in the 
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number of CD8+CD28+, which indicates 
differentiated changes in the peripheral blood 
mononuclear cells themselves. The expressed 
difference in the percentage level of T-cells 
CD4+CD25+ and CD8+CD28+, which took place in 
animals with hydatidosis echinococcosis of the 
liver in case of bacterial infection accession on the 
7-14th day of the disease progressively decreases. 
This in turn indicates the dependence of cellular 
immune sensitivity not only on parasitic infection, 
but also on bacterial infection. Modeling of 
hydatidosis echinococcosis of the liver without 
purulent-septic complications leads to a sharp 
jump of the studied cytokines with the exception of 
IL-12 and TNF-α, which progressively decreased 
despite the development of the severity of the 
pathological condition. The changes occurring in 
the composition of chemokines are not identical in 
all cases during the development of hydatidosis 
echinococcosis of the liver complicated by 
purulent-septic process, however, in all cases there 
is a subrepressed increase in the number of CCL20 
(LARC), CCL13 (MCP-4) and CCL22 (MDC). 
Reproduction of the experimental model of liver 
hydatidosis echinococcosis leads to differentiated 
expression of lymphocyte subpopulations, 
transforming the protective reaction of the 
organism into a peculiar immune response, which 
was characterized by the activity of T cells to 
organize the process and form a protective layer. 
However, this response of the organism under the 
action of secondary, non-specific bacterial 
infection changed its character of immune trace, 
which can be traced in the following analysis. The 
aggravation of the pathological process in the form 
of accession of purulent-septic complication of 
hydatidosis echinococcosis of the liver led to the 
development of both parallel and reverse 
processes in the expression of T-lymphocytes, 
intensifying the immunological response on the 
background of high sensitization of the organism. 
This in turn leading to the restructuring of the 
immunologic response of the macroorganism 
contributes to the load on the entire cellular 
population of T-lymphocytes under study.  

Further work was devoted to clinical and 
experimental substantiation of the significance of 

cellular and humoral immunity indicators in 
predicting purulent-septic complications of liver 
echinococcosis. For this purpose we reveal 
regularities in the formation of cellular-humoral 
immunologic response of the organism at 
hydatidosis echinococcosis of the liver, provide 
clinical and experimental substantiation of the 
peculiarities of changes in cellular-humoral 
immunologic response of the organism at 
hydatidosis echinococcosis of the liver. This 
ultimately allows us to develop methods of 
predicting purulent-septic complications of 
hydatidosis echinococcosis of the liver. Studies 
have shown that animals with an experimental 
model of hydatidosis echinococcosis of the liver 
have a progressive response growth of IgG4. This 
response of the organism was supported by Th2-
type cytokine response. With the accession of 
purulent-septic complications, the growth of this 
immunoglobulin doubles. This is due to the 
appropriate response of the organism to the 
exposure of antigens of the membrane of the 
daughter cell of echinococcosis. This process is 
based on the presence of stimulating antigens from 
the constituent part of the membrane of daughter 
larvae of echinococcus. On the basis of 
multifactorial analysis we proved that in 
conditions of progression of hydatidosis 
echinococcosis of the liver the dominance of T-cells 
of immune response, in particular - Th2 response 
of the organism play the leading role.  In patients 
with regressing form of echinococcosis of the liver 
the dominance of Th1 immune response T-cells 
was observed. At the same time progression of the 
disease, dissemination of echinococcosis and 
development of residual forms is accompanied by 
Th2 response of the organism. According to the 
results of experimental studies, in the dynamics of 
liver hydatidosis echinococcosis development, the 
growth of CD4+CD28+ and CD4+CD25+ was 
observed. Since CD25+ is induced on both Th1- and 
Th2-helper cells and also present in other effector 
cell populations such as activated B cells, dendritic 
cells and monocytes, detailed studies should 
include high or low levels of CD25+ expression 
together with intracellular cytokine profiling to 
confirm these findings. We found that the 
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production of cytokines IL-8, IL-9, IL-10, IFN-γ in 
Th2 type occurs as an organismal response. 
However, in case of development of purulent-
septic complications, there was a significant 
growth of the above presented cytokines in the 
order from 2 to 5 times. This increase occurred due 
to stimulation of peripheral blood mononuclear 
cells by parasitic antigens. In other words, the 
dynamics of the process led to increased sensitivity 
to these cytokines, especially to IFN-γ, the level of 
which reached 5-fold increases. In the dynamics of 
liver hydatidosis echinococcosis development 
there is an induction of activators of regulated 
chemokines CCL13 (MCP-4), CCL18 (PARC), CCL20 
(LARC) and CCL22 (MDC) against the background 
of low activation of CCL17 (TARC). Chemokines 
appeared in this case to promote a Th2-cell 
response than Th1-cytokine-mediated 
granulomatous inflammation by inducing their 
expansion. The Th2-type chemokine CCL17 (TARC) 
mediates chemotactic effects on macrophages, 
monocytes, eosinophils, and basophilic 
granulocytes. CCL17 (TARC) levels are usually 
elevated in Th1-type inflammatory reactions, 
especially during the acute phase, but in the setting 
of septicaemia, its value was neutral and almost 
unstimulated, further confirming the low 
importance of Th1 cells. Thus, differentiated 
assessment of the level of changes in the studied 
parameters of cellular-humoral immunity in 
patients with liver echinococcosis once again 
confirmed our preliminary experimental studies 
and indicates the acceptability of designating them 
as one of the criteria for predicting complications 
of liver echinococcosis, including purulent-septic. 
Comparing the obtained clinical and experimental 
data, we have revealed characteristic curves of 
dynamics of changes in the studied parameters, 
which reflected the reaction of humoral response 
to cell expansion as a result of invasion of 
echinococcal hydatid cysts into the liver. By means 
of multifactor correlation analysis of cellular and 
humoral immunity indices and variants of the 
course of hydatidosis echinococcosis of the liver, 
we have developed criteria that allow predicting 
the development of purulent-septic complications 
of hydatidosis echinococcosis of the liver. The 

pathogenesis of such disorders is based on the 
degree of specific immunologic suppressiveness, 
which leads not only to the development of 
hydatidosis echinococcosis of the liver, but also to 
its purulent-septic complications.  

Having compared all the obtained immunological 
data, including characteristics of their correlation 
and volumes of arithmetic cloud phase 
organization, we have developed a method of 
predicting purulent-septic complications based on 
the degree of immunological suppressiveness. At 
that, the levels of immunologic suppressiveness 
had a gradation value in the form of I-III degrees 
(compensated, subcompensated and 
decompensated).   The developed scale of 
immunologic suppressiveness in liver 
echinococcosis has a numerical level for each value, 
which was designated by us in points and varied 
from 0 to 100 points depending on the degree of 
the lesion.  Further works devoted to clinical and 
immunologic substantiation of the choice of 
methods of prophylaxis of purulent-septic 
complications of liver echinococcosis were carried 
out. The compensated degree of immunologic 
suppressiveness was diagnosed in 104 patients 
with uncomplicated form of hydatidiform 
echinococcosis of the liver. In 33,7% of cases (35 
patients) these were patients with CE-4, in 27,9% 
of cases (29 patients) - patients with CL, in 26,9% 
of cases (28 patients) - patients with CE-3, in 10,6% 
of cases (11 patients) - patients with CE-1 and 1% 
(1 patient) - with CE-2. The subcompensated 
degree of immunological suppressiveness in 50% 
of cases (12 patients) was characteristic for 
hydatidotic echinococcosis of the liver with 
ultrasonic signs CE-1, in 37,5% of cases (9 patients) 
- for patients with CE-2, in 8,3% of cases (2 
patients) - for patients with CL, and in 4,2% of cases 
(1 patient) - for patients with CE-3. We diagnosed a 
decompensated degree of immunologic 
suppressiveness mainly (93.3%) among patients 
with ultrasound signs of CE-2 hepatic hydatidotic 
echinococcosis. Only 1 patient (6,7%) with 
ultrasound signs of CE-1 hepatic hydatidotic 
echinococcosis was diagnosed with 
decompensated degree of immunologic 
suppressiveness. 
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Thus, the compensated degree of immunological 
suppressiveness was characteristic of patients 
with forming and dead hydatidosis echinococcosis 
of the liver, the subcompensated degree of 
immunological suppressiveness - for patients with 
live active parasite of hydatidosis echinococcal cyst 
of the liver, the decompensated degree of 
immunological suppressiveness - for patients with 
live active multichambered parasite of hydatidosis 
echinococcal cyst of the liver. Among the patients 
with complicated form of hydatidosis 
echinococcosis of the liver we did not reveal 
normal and compensated values of immunologic 
suppressiveness. In the majority of cases (58.94%) 
we revealed decompensated and to a lesser extent 
(41.06%) - subcompensated degrees of 
immunologic suppressiveness. 

Summarizing the conducted comparative analysis 
of changes in the degree of immunological 
suppressiveness and clinical and laboratory signs 
of various forms of hydatidosis echinococcosis of 
the liver, we can note that in this disease the 
presence of a certain form of purulent-septic 
complication and, moreover, its manifestations in 
the form of signs of systemic inflammatory reaction 
syndrome cannot be taken as a basis for objective 
assessment of the patient's condition. This 
statement, in our opinion, is caused by the advance 
immune suppression, which led to the 
development of hydatidosis echinococcosis of the 
liver, as its development, and even more so its 
manifestation, as our experimental data showed, 
requires restraint of the response immune system, 
which was of Th2 cell type. And even under the 
condition of cytokinemia development, the clinical 
picture of purulent-inflammatory process does not 
reflect the whole essence of the occurring 
immunologic manifestations of the disease.    

Only the transition to Th1 cell type of the 
organism's response leads to the transition to a 
competent type of immunologic response, 
contributing to the death of the parasite and its 
daughter cysts with the subsequent development 
of calcification of the focus of destruction. It is the 
transfer of immunologic reaction of the organism 
to Th1 cell type of response that should be the 

priority of correction of the occurring disorders. 
Accordingly, application of prophylactic measures 
to correct immunological suppressiveness will 
contribute to the improvement of treatment results 
in patients with hydatidose form of liver 
echinococcosis. By means of experimental studies 
we proved that the key role in the immunologic 
response of the organism is played by 
immunoglobulins, in particular G, which impact 
with antigens of the echinococcosis membrane, 
triggering the response of the organism according 
to a certain type of cellular-humoral mechanism.  

At the same time, in the presence of purulent-septic 
complications, in conditions when the focus of 
destruction is preserved, all the conducted 
measures aimed at detoxification and correction of 
the detected immune disorders can be considered 
to be nullified due to their low efficiency.  

In this connection in the main group of patients the 
algorithm of tactics of treatment and diagnostic 
measures was based on the first stage in 
differentiation of patients with division into 
subgroups with complicated course of hydatidosis 
echinococcosis of the liver and without 
complication. In case of complicated form of 
hydatidosis echinococcosis of the liver in a patient 
the measures aimed at differentiation of its type 
and character of affection of organs and systems of 
the organism with full verification of the final 
diagnosis were carried out. The main emphasis was 
placed on reducing the preoperative period and 
performing surgical intervention as soon as 
possible after patient preparation. Immediately in 
the postoperative period we evaluated the degree 
of immunologic suppressiveness, which 
determined our further tactics of treatment 
measures.  In case of compensated degree of 
immunologic suppressiveness no special 
correction of the immune system was required. 
The generally accepted therapy was carried out, 
including antibacterial, detoxification and tonic 
treatment. At the same time, targeted antiparasitic 
chemotherapy was started. In case of 
subcompensated immunologic suppressiveness in 
the early postoperative period the same measures 
including antibacterial, detoxification and tonic 
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therapy were also carried out. However, along with 
this, correction of immunologic suppressiveness 
was required by means of targeted 
immunomodulation (thymomimetics, stimulators 
of antibody formation and phagocytosis). When a 
compensated degree of immunologic 
suppressiveness was achieved, targeted 
antiparasitic chemotherapy was started.  At 
decompensated degree of immunological 
suppressiveness in the early postoperative period 
carried out detoxification therapy of the second 
level, which included plasmapheresis, 
hemosorption, infusion of detoxifying solutions. 
Metabolic and antioxidant drugs were also 
prescribed. In order to correct immunologic 
suppressiveness, in the early postoperative period 
we started to carry out substitutive 
immunotherapy (immunoglobulins, interferon 
alfa, thymomimetics, Roncoleukin).  

This approach to therapeutic measures was carried 
out until the level of subcompensated or 
compensated degree of immunologic 
suppressiveness was reached, against which the 
targeted antiparasitic chemotherapy was started. 
In patients with uncomplicated form of hydatidosis 
echinococcosis of the liver at the first stage we 
diagnosed the stage of parasitic cyst development 
in comparison with the degree of immunologic 
suppressiveness of the organism. All measures, 
including immunomodulation and substitutive 
immunotherapy, were carried out according to the 
same scheme as in the case with the complicated 
form of hydatidosis echinococcosis of the liver.  

After targeted antiparasitic chemotherapy for 30 
days, the degree of immunologic suppressiveness 
was re-diagnosed.  

The analysis of the effectiveness of application of 
the developed clinical and immunological methods 
of prognosis and prevention of purulent-septic 
complications of liver echinococcosis showed: the 
main share of surgical operations was closed 
perfect echinocolectomy, which was performed 2.1 
times more often than in patients of the control 
group. In the main group of patients after the 
operation 1.2 times more often complete 
elimination of the residual cavity in the liver and 

complete reduction of the cavity was registered in 
22.2% of patients. The purposeful influence on the 
correction of immunologic reaction of the 
organism allowed in the main group of patients to 
reduce in 1,7 times the frequency of preservation 
of residual liver cavity after drainage removal, in 
6,8 times of purulent-septic complications.  The 
greatest reduction of the frequency of rib 
osteomyelitis (4.5 times) and abscess formation of 
residual liver cavities (3.3 times) was achieved. The 
formation of intestinal and biliary fistulas was 
reduced in the main group of patients 2.9 times 
more than in the control group (from 4.4% to 
1.5%).  Cases of internal organs euteration were 
reduced 1.8 times, i.e. from 2% to 1.1%. At the same 
time, in the main group of patients we avoided the 
development of such formidable postoperative 
complications as peritonitis and intra-abdominal 
bleeding, which were noted in the control group of 
patients in 2.4% of cases.  

Thus, as it can be seen from this comparative 
analysis, the application of the method of 
prediction and prevention of purulent-septic 
complications, developed by us, allowed after the 
correction of immunological suppressiveness of 
the organism to improve the regenerative 
properties, affecting the whole system of tissue 
repair, to avoid the development of complex, not 
seldom lethal postoperative complications.  
General postoperative complications in patients of 
the main group were noted in 3.8% of cases. 
Achievement of the level without general 
postoperative complications among the patients of 
the main group was achieved 1.3 times more.  

In general, the application of the therapeutic and 
diagnostic algorithms developed by us allowed, in 
the main group of patients in comparison with the 
control group, to increase the number of good 
treatment results from 30,9% to 35,1%, 
satisfactory - from 53,4% to 56,4% and to reduce 
unsatisfactory treatment results from 14,8% to 
8,1%, and lethality - from 1,0% to 0,3%. 

Thus, the use of our developed methods of 
prediction and prevention of purulent-septic 
complications allowed in relation to the control 
group of patients to reduce their overall frequency 

https://www.theamericanjournals.com/index.php/tajmspr


THE USA JOURNALS 

THE AMERICAN JOURNAL OF MEDICAL SCIENCES AND PHARMACEUTICAL RESEARCH  

(ISSN – 2689-1026)  
  VOLUME 06 ISSUE02 

                                                                                                                    

  

 103 

 

https://www.theamericanjournals.com/index.php/tajmspr 

by 2.8 times, that is, from 28.2% to 10.1%, which 
indicates the high efficiency of our developed 
measures. It is also necessary to note the change in 
the structure of postoperative complications, in 
which the reduction of purulent-septic 
complications is clearly traced.  

Already on the 3rd month of patients' follow-up 
complete obliteration of the residual cavity 
occurred in 86,8% of patients. The effectiveness of 
the therapeutic and diagnostic algorithm 
developed by us was proved once again by the low 
frequency of development of residual 
echinococcosis and absence of disease recurrence 
throughout the remote period of observation.  

CONCLUSIONS 

1. Despite the application of modern methods 
of diagnostics and treatment of hydatidosis 
echinococcosis of the liver, the conducted 
retrospective analysis of immediate results of 
treatment of patients of the control group showed 
unfortunately still high values of unsatisfactory 
results and lethality (14,8% and 1% respectively). 
In the distant period, recurrence of the disease was 
detected in 10.4% of patients, and in 7.4% - the 
presence of residual cysts. In the separated period 
after the operation 6 more patients died as a result 
of postoperative complications. 

2. Analysis of changes in clinical-laboratory, 
biochemical and primary immunological blood 
parameters in patients with liver echinococcosis 
allows us to conclude about activation of 
homeostatic processes, not the least role in which 
is assigned to primary immunological parameters. 
However, these data cannot reflect the entirety of 
the mechanism of transformation of immunologic 
response, and therefore in everyday clinical 
practice they fall out of the field of view of 
clinicians. A targeted study of the correlation of T-
lymphocytes, cytokines and chemokines is 
required, which together can reflect the stages of 
complex immunologic reactions of the organism in 
response to both parasite invasion and the 
development of its purulent-septic complications. 

3. Reproduction of the experimental model of 
hydatidosis echinococcosis of the liver leads to 

differentiated expression of subpopulations of T-
lymphocytes, transforming the protective reaction 
of the organism into a peculiar immune response, 
which was characterized by the activity of T-cells 
to organize the process and form a protective layer. 
However, this response of the organism under the 
action of secondary, nonspecific bacterial infection 
changed its character of immune trace.  The 
indicators of humoral immunity were 
characterized to a greater extent by low correlation 
in the dynamics of pathological process 
aggravation, which was reflected to a greater 
extent in relation to chemokines CCL17 and CCL18, 
as well as CCL13 and CCL17. In this case, cytokines 
take the main determining role of the organism's 
response. 

4. The correlation of cellular and humoral 
immunity indices allows to distinguish 3 phases of 
immunological suppressiveness development at 
hydatidosis echinococcosis of the liver (non-
competent immune response of the organism). The 
first phase is characterized (compensated) by 
significant changes in cytokines IFN-γ and IL-9, 
which serve as markers of immunosuppressive 
state, creating conditions for invasion and growth 
of the parasite in the liver. The second phase 
(subcompensated) is characterized by a decrease 
in the correlation values of cytokines IL-8 and IL-
10, as well as T-cell activity, which indicates 
disease progression. The third phase 
(decompensated) is characterized by a 
predominant increase in the activity of T-cells, 
increasing the production of cytokines at the 
expense of lymphocytes and other cells that play a 
key role in the purulent-septic process.  

5. Transfer of immunologic reaction of the 
organism to Th1 cell type of response should be in 
the priority of correction of the occurring 
disorders. The key role in the development of this 
reaction is played by the degree of production of 
immunoglobulin G, which impact with antigens of 
the echinococcosis membrane, triggering a 
response of the body according to a certain type of 
cellular-humoral mechanism. At the same time, in 
the presence of purulent-septic complications, in 
conditions when the focus of destruction is 
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preserved, all measures aimed at detoxification 
and correction of the detected immune disorders 
can be considered to be nullified due to their low 
efficiency. 

6. Application of the developed clinical and 
immunologic methods of prognosis and prevention 
of purulent-septic complications of liver 
echinococcosis allowed to reduce their frequency 
of occurrence from 28,2% to 10,1%. In comparison 
with the control group of patients, an increase in 
the number of patients with good and satisfactory 
treatment results by 7.2% was achieved, and the 
number of patients with unsatisfactory treatment 
results and lethality was reduced by 1.8 and 3 
times, respectively. 
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