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Summary, 

Observations were carried out in 43 patients with cutaneous (zoonotic) 

leishmaniasis aged 2 to 44 years. In all infected patients, the diagnosis of cutaneous 

(zoonotic) leishmaniasis was confirmed by clinical, epidemiological and 

parasitological methods. 

In 10 healthy individuals, 12 patients with cutaneous leishmaniasis who received 

conventional medical treatment (control group) and 43 patients after 15 days of local 

and oral administration of Gepon immunomodulator (main group patients), the levels 

of Interleukin-4 in the blood were studied. showed changes. 

Key words: cutaneous (zoonotic) leishmaniasis, Hepon immunomodulator, 

Interleukin-4. 

 

 Relevance of the topic: 

In more than 80 countries of the world, many studies are being conducted to 

improve the treatment methods of cutaneous leishmaniasis and shorten its duration 

[1,2,3,9,11,12]. 

In recent years, the increase in warm weather around the world has led to the 

expansion of the geography of the disease and the extension of the duration of the 

season. For example, in Uzbekistan, the occurrence of the disease occurred in August-

October, but in the last 2-3 years, this period corresponds to June-November [1,2]. 

The results, the positive effect of local application of methylene blue with the 

ALT-Vostok model-03 apparatus and Gepon immunomodulator prolonged the nodular 

and erosive stages of zoonotic leishmaniasis, shortened the duration of the gastric ulcer 

period, the total period [1,2] . 
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Cutaneous leishmaniasis, which has been relevant in Central, Western, Eastern, 

Northern, and Southern Asian countries since ancient times, is endemic and in some 

cases epidemic, causing economic damage to many countries in their development. 

Seasonal occurrence and long-term persistence of the disease causes social problems 

among the population. Since the foci of this disease are rodents living in endless deserts 

and steppes, and there are mosquitoes that transmit it, preventive measures to prevent 

this disease are not enough. Treatments performed for short-term treatment of the 

disease are not effective enough. One of the urgent problems is the fact that the 

production of drugs that affect leishmaniasis and are less harmful has not been 

established [5,6,8,9,10]. 

When the results of local and general use of Gepon, an immunomodulatory drug, 

were studied separately, the effect on the absolute and relative indicators of 

lymphocytes in the blood was significant. It was found that the effect on the relative 

and absolute index of lymphocytes in the blood was more pronounced in patients who 

were recommended to drink the drug Gepon and locally for 15-16 days compared to 

only drinking and only locally recommended for 15-16 days [1]. 

Intravenous laser therapy in patients with zoonotic leishmaniasis did not have 

adverse effects. Due to the positive effect on the amount of cytokines, wound healing 

was accelerated and caused a faster transition to the scarring period [3,7,9]. 

  The increase of tourism and migration of the working population among the 

population will also play an important role in the spread of the disease in the future 

[11]. 

Enhances the synthesis of antibodies against any antigen of infectious etiology. 

The drug significantly increases the effectiveness of protective immunity against 

various infections and conditionally pathogenic microorganisms. In addition, peptides 

have antiviral activity in human cells infected with viruses, have antiviral activity 

against hepatitis C, herpes types 1 and 2, rabies, sexually transmitted infections, and in 

acute purulent diseases and postoperative infections. Can also be used in treatment [ 

13, 14, 15 ]. 

 Form highly modified vacuoles inside phagocytes, and their properties of 

reproduction and persistence are preserved [15, 16, 21,22]. 

 Disruption of cellular cytokine transmission and other signaling pathways to 

avoid invasion by phagocytes is often considered a survival strategy of parasites. 

 Parasites enter macrophages, each of them has its own way of reducing 

macrophage activity. Some types of Leishmania change the communication system of 

infected macrophages or stop the production of cytokines and microbicidal molecules 

(nitric oxide, active oxygen species) and disrupt antigen presentation [16, 17, 18, 19, 

21, 23, 27]. 
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Inflammatory reaction is a non-specific protective part of the body, which is 

manifested by an increase in the number of granulocytes, macrophages and 

lymphocytes in the focus of inflammation. The first step in the induction of an 

inflammatory response is associated with the activation of anti -inflammatory 

cytokines ( in particular, α-tumor necrosis factor (α-TNF)) [4]. 

 α-TNF and ß-TNF are two structurally related cytokines able to destroy sensitive 

cells (mostly tumor cells) in vitro [20].  

  α-TNF is a major proapoptogenic cytokine. They cause apoptosis of blood cells. 

Synthesis of α-TNF by macrophages increases during various diseases. These 

cytokines interact with interleukin-2 using CD2 or CD3 receptors when activated, it is 

also produced in peripheral blood T-cells [25].  

 α-TNF is considered as an important polypeptide mediator of inflammation and 

cellular immune response [ 26 ]. 

When the results of local and general use of Gepon were studied separately, the 

effect on the relative and absolute index of B-lymphocytes in the blood (SD19+) 

changes in the absolute and relative indicators of the amount of natural killer cells - ( 

Natural killer cells (NK-SD16 +)) were significant [28]. 

30% of patients had serum levels of IL-4 > 1 pg/ml, which is consistent with 

other authors’ data on the presence of this cytokine in the blood of 21-38% of patients 

with systemic scleroderma [29,30]. 

Of the Th2-dependent cytokines, possibly involved in the development of 

scleroderma fibrosis [31].  

Inflammatory cytokine IL-4 have been reported in patients with lacunar and 

phlegmonous forms of the disease and complications such as parathyroid gland 

abscess, as well as in patients with moderate and severe forms of the disease [32].  

The effect of IL-4 on the skin with scleroderma has been proven to stimulate 

collagen synthesis by fibroblasts, activation of fibronectin and tenascin synthesis [33, 

34 ]. 

Purpose of work:  

IL-4 levels in healthy individuals and in patients with  cutaneous leishmaniasis 

treated with traditional medical treatments before wounding and 15 days after 

wounding and scarring . 

Wounding period in patients with cutaneous leishmaniasis to determine the 

amount of interleukin-4 (IL-4) in the blood after 15 days of local and oral 

administration of Gepon immunomodulator according to the number of wounds and 

the age of the patient. 
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Materials and styles:  

A total of 53 patients aged 2 to 44 years, whose diagnosis of cutaneous (zoonotic) 

leishmaniasis was confirmed by clinical, laboratory and epidemiological methods in 

the studied areas of Bukhara region in the summer-autumn period of 2018-2022, were 

studied. 

IL-4 content in 10 healthy individuals, 10 patients with cutaneous leishmaniasis 

before wounding, on the 15th day after wounding, and during scarring (control group). 

IL-4 in the blood serum after giving the immunomodulator Gepon 10 mg once 

orally and topically applying 2 mg once to the wounded area for 15 days from the time 

of wounding) to study changes in the dynamics of the amount (the main group of 

patients). 

The amount of interleukin-4 in the blood was determined with an 

immunoenzyme analyzer using the "Interleukin-4-IFA-BEST" kit. 

 Statistical methods. To study the reliability of the data obtained as a result of 

studies, A.A. Vorobyov and I.P. M-mean, m-mean error, r-reliability difference were 

found using the criterion methods proposed by Ashmarin. The R-reliability difference 

is obtained from the Steward table. 

 

Results obtained: 

IL-4 in blood serum were studied before injury and on the 15th day after injury, 

during the period of scarring and after complete recovery (control group). It showed 

changes (Xmin-Xmax) of 6-14 pg/ml in healthy individuals, 15-24 pg/ml in pre-injury 

period, 20-42 pg/ml in the 15th day of injury and 18-28 pg/ml in the period of scarring. 

Blood interleukin-4 in the main group of patients who received Gepon for 15 

days gave the following results: 22-44 pg/ml in 8 patients with up to 3 ulcers, 28-48 

pg/ml in 7 patients with 3-6 ulcers , in 6 patients with more than 6 lesions, it was 32-

66 pg/ml. 

In patients aged 11-20 years, 24-46 pg/ml in 6 patients with up to 3 lesions, 28-

50 pg/ml in 4 patients with 3-6 lesions, 34-50 pg/ml in 3 patients with more than 6 

lesions A result of 72 pg/ml was obtained. 

In patients aged 21-40, the level of interleukin-4 in the blood was 26-54 pg/ml 

in 6 patients with up to 3 ulcers, 28-52 pg/ml in 4 patients with 3-6 ulcers, and more 

than 6 ulcers 2 patients had values of 38-72 pg/ml. The obtained results are reflected 

in Table 1. 
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Table 1 

Interleukin-4 levels in patients with cutaneous leishmaniasis 

 

 

Comment: Reliability between the main and control groups was presented in the 

obtained results. 

  Table 2 shows the analysis of indicators of changes in interleukin-4 levels after 

local and general administration of Gepon drug for 15 days. 

In order to clarify the results and determine changes in the dynamics, the 

dynamic changes in the amount of IL-4 in the blood of each group of patients were 

determined on the 1st-2nd day of the treatment and on the 15th-16th day of the 

treatment. 

Content 

learned 

Inspection period N (number of 

patients) 

Xmin-

Xmax 

X±m P 

 

 

 

 

 

 

 

IL-4 

(pg/ml) 

In control group patients 

Healthy persons 10 6-14 12±0,7 <0,001 

Until the injury 

period 

12 15-24 22 ±0,6 <0,001 

Injury 15 of the era - 

on the day 

20 - 42 28±1,7 <0,001 

Scarring during 18-28 23 ±0,8 <0,001 

Gepon after 15 days of topical and oral administration (main group) 

 

In patients under 10 years of age 

Wounds is up to 3 

when 

8 22-44 34±1,7 <0,001 

Wounds is 3-6 when 7 28-48 31 ± 1,5 <0,001 

Wounds is 6 a lot 

when 

6 32-66 38 ± 1,0 <0,001 

In patients aged 11-20 years 

Wounds is up to 3 

when 

6 24-46 32±1,2 <0,001 

Wounds is 3-6 when 4 28-50 37 ± 0,8 <0,001 

Wounds is 6 a lot 

when 

3 34-72 41 ± 2,0 <0,001 

In patients aged 21-40 years 

Wounds is up to 3 

when 

6 26-54 41 ± 1, 6 <0,001 

Wounds is 3-6 when 4 28-52 36 ± 1,3 <0,001 

Wounds is 6 a lot 

when 

2 38-72 41 ± 2,0 <0,001 
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The obtained results showed that IL-4 levels in the blood serum of patients who 

did not receive Gepon immunomodulator were 17,75±0,001 on the 1st-2nd day of 

injury, and 22,06±0,02 on the 15th day of injury. This indicator in the blood serum of 

those who received Hepon immunomodulator was equal to 33,26±0,64 on 15-16 days 

after injury. 

Table 2 

The amount of IL-4 in the blood serum of patients who did not receive the 

immunomodulator Gepon (control group) and received it (main group) 

 

Groups Control group (n = 12) M1 ± m1 The main group (n = 43) M2 ± m2 

Periods of 

illness 

In the pre-injury 

period  

On the 15th day of 

injury 

In the pre-injury 

period 

On the 15th day 

of injury 

IL-4 is 

opg/ml 

22 ±0,6 28 ± 1,7 29±0,03 36±0,64 

 

Comment: Reliability between the main and control groups was presented in the 

obtained results. 

 

IL-4 levels in the blood before and after starting topical and oral administration 

of Gepon immunomodulator for 15 days, according to the number of wounds, gave the 

following results. It was 36±0,6 in 20 patients with up to 3 ulcers, 38±1,6 in patients 

with 3-6 ulcers, and 40±0,8 in patients with more than 6 ulcers. 

Table 3 

Serum IL-4 levels in patients with cutaneous leishmaniasis in relation to the 

number of lesions (day 15 of lesions) 

 

IL-4 opg/ml relative to the number of lesions 

Up to 3 wounds 3-6 wounds More than 6 wounds 

36±0,6 38±1,6 40±0,8 

 

When comparing the blood IL-4 level of patients with cutaneous leishmaniasis 

in relation to age and the number of wounds in the patient, it was found that the number 

of wounds in the patients with more than 6 and the number of wounds in persons under 

the age of 20 years is less and the number of wounds increases more than in those aged 

20-40 . Instead, it was concluded that the large number of wounds accelerates the 

formation of cellular and humoral immunity against the disease. 

Conclusion: When studying IL-4 levels in the blood before and after the start of 

topical and oral administration of Gepon immunomodulator for 15 days, compared to 

the control group patients, it was found that the IL-4 content in the blood serum of the 
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main group patients significantly changed in people with a large number of wounds 

and in those under 20 years of age. 

Changes of the above indicators were determined reliably (R<0.05<0.001). 
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