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Abstract: The article considers resulting materials of examination and treatment of 88 patients (31 men, 57 women, the main group), 

aged 22-45 who applied to the Scientific Center of Surgery in order to have hernioplasty, in whom, chronic urogenital infections 

(CUGIs) were detected in various combinations viabacterioscopic, cultural and serological tests addressed to the research center of 

surgery for application of herniaplasty. Recurrent ventral hernia was diagnosed in 79 patients and umbilical hernia—in 9 patients. 

The control group consisted of 20 patients with hernias of the anterior abdominal wall, which did not have any chronic infections or 

concomitant diseases that negatively affect the parameters of immune system. The state of the cellular and humoral link of the 

immune system in patients with chronic urogenital infections was characterized by the presence of suppression in the T-cell link and 

an imbalance in the parameters of humoral immunity. The presence of clinical signs of immunodeficiency in patients with hernias of 

the anterior abdominal wall is a direct indication for the appointment of immune corrective therapy in the preoperative period. In 

patients with chronic urogenital infections, Likopid has a noticeable immune corrective effect, which is manifested in the form of 

positive dynamics of indicators of both cellular and humoral immunities; at the same time, Likopid therapy in combination with 0.33% 

saffron tincture is a more effective method of immune correction. 
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1. Introduction

 

Ventral abdominal hernia is one of the most common 

surgical diseases; only in Russia, according to the 

summary data of a number of authors, from 10 to 12 

million people suffer from ventral hernias, which is a 

significant medical and social problem [1, 2]. 

Despite the introduction of modern inert plastic 

materials, tension-free plastic techniques, laparoscopic 

technologies for eliminating hernias, the frequency of 

postoperative complications is on average 5% [3, 4]. 

One of the causes of complications after hernia repair 

is a decrease in immune system response [5]. During 

the last decade, there has been an increase in chronic 

urogenital infections (CUGIs) [6, 7]. This leads to the 

frequent development of UGC among patients with 

abdominal hernias. 
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Literature data show the leading role of the immune 

system in the pathogenesis of urogenital infection. 

Many authors have found that the most significant 

changes in the cellular and humoral immune systems 

were found in patients with chlamydia infection [8, 9]. 

An even greater role belongs to the immune system 

during persistence of the pathogen, when a conditional 

balance is established between the microorganism and 

the macroorganism. CUGIs are accompanied by 

immune disorders in 82% of women and 80% of men 

[10, 11]. Impaired immunity contributes to a 

significant decrease in the regenerative abilities of 

connective tissue [12]. Surgery performed against this 

background is accompanied by multiple postoperative 

complications, including recurrent hernia and rejection 

of alloprostheses [13]. 

In the treatment of recurrent CUGIs, the 

effectiveness of therapy without the use of immune 

modulators rarely exceeds 50% [14, 15]. Currently, in 
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the treatment of diseases associated with chronic 

infections, various drugs are used that affect the 

immune system. It has now been established that the 

most effective stimulators of innate immunity are the 

bacterial cells themselves and (or) their structural 

components. DNA containing CpG sequences and 

muramyl peptides of the cell wall peptidoglycan has 

the greatest immune stimulating effect in the 

composition of a bacterial cell. These compounds are 

unique and are found only in prokaryote cells [16, 17]. 

On the basis of cell wall peptidoglycan, a whole 

generation of low molecular weight, synthetic or 

semi-synthetic bacterial immune stimulants have been 

created, which have received permission for medical 

use: Likopid® (Russia), Mifamurtid® (European 

Union) and Romurtid® (Japan). Ultimately, all of 

these drugs are derivatives of 

N-acetylmuramyl-L-alanyl-D-isoglutamine (MDP). 

Our attention was caught by Likopid® (Russia), 

which has a pronounced immunotropic effect, as well 

as saffron tincture. 

Likopid® is administered orally on an empty 

stomach, 30 minutes before meals. The biological 

activity of the drug is realized through the binding of 

GMDP to the intracellular receptor protein NOD2, 

localized in the cytoplasm of phagocytes (neutrophils, 

macrophages, dendritic cells). 

The drug stimulates the functional (bactericidal, 

cytotoxic) activity of phagocytes, enhances the 

presentation of antigens by them, the proliferation of 

T- and B-lymphocytes, increases the synthesis of 

specific antibodies, helps to normalize the balance of 

Th1/Th2 lymphocytes towards the prevalence of Th1. 

The pharmacological action is carried out by 

increasing the production of key interleukins 

(interleukin-1, interleukin-6, interleukin-12), TNF 

alpha, gamma-interferon, colony-stimulating factors. 

The drug increases the activity of natural killer cells. 

Likopid® has low toxicity (LD50 exceeds the 

therapeutic dose by 49,000 times or more). The oral 

bioavailability of the drug is 7-13%. The degree of 

binding to blood albumin is weak. The time it reaches 

Cmax is 1.5 hours after administration, T1/2—4.29 h. 

It does not form active metabolites and is excreted in 

unchanged state mainly through the kidneys [18]. 

Since ancient times, saffron has been widely used in 

folk medicine of the East: in the form of tea leaves, 

alcoholic tincture, it is used in patients with heart 

conditions, leukemia, eye diseases, as well as an 

analgesic, diuretic and antiseptic [19, 20]. In clinical 

practice, the use of saffron in patients with 

purulent-septic diseases significantly improved the 

parameters of humoral and cellular immune systems 

[21-23]. 

The objective is to propose an adequate method of 

immune correction in the preoperative period in 

patients with hernias of the abdominal wall with the 

background of chronic urogenital infections. 

2. Methods 

Taking into account the increase in the incidence of 

chlamydia among the population and its role in the 

development of relapses after previous hernia repair, 

we investigated the presence of any chronic urogenital 

infections in all patients admitted to surgical treatment 

for recurrent hernias. The materials underlying this 

work were obtained as a result of examination and 

treatment of 88 patients (31 men, 57 women, the main 

group), aged 22-45 who applied to the Scientific 

Center of Surgery in order to have hernioplasty, in 

whom, HUGIs were detected in various combinations 

viabacterioscopic, cultural and serological tests. 

Recurrent ventral hernia was diagnosed in 79 

patients and umbilical hernia—in 9 patients. The 

control group consisted of 20 patients with hernias of 

the anterior abdominal wall, which did not have any 

chronic infections or concomitant diseases that 

negatively affect the parameters of immune system. 

The main signs of chronic urogenital infections 

(CD3+ T-lymphocytes) were: general weakness and 

malaise (84% of cases), joint pain (21%), various skin 

rashes (19%), a tendency to allergies (38%), itching in 
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the genitals (85%) and a burning sensation in the 

genitals after coitus (42% of cases). On the basis of 

these complaints, laboratory methods should be used 

to confirm or exclude the presence of HUGIs. Within 

the generally accepted regulations bacterioscopic, 

cultural research methods, polymerase chain reaction 

(PCR), immunoenzymatic (IFA) analysis and 

serological diagnostic methods (microprecipitation, 

Wasserman reaction, and passive hemaglutination 

reaction) were performed in order to detect the 

urogenital infections. 

Well-known indicators of cellular and humoral 

immune systems (Ig M, G and A) and the extent of 

phagocytosis were determined in order to identify the 

state of the immune system. The amount of immune 

component cells that had receptors of various 

phenotypes located on their surface was calculated. 

In an objective study, 35 (61.4%) women out of 57 

revealed inflammatory changes in their vaginal 

mucosa; of these, 18 (51.4%) patients had an 

inflammatory discharge. And 19 (33.3%) women had 

cervical erosions of various degrees. In the total 

analysis of blood on the HUGI background, the 

number of lymphocytes was 10% lower in men and 

12.5% lower in women compared to the control group. 

In the control group, the number of monocytes was 

higher by 72% in women and by 124% in men 

compared to the main group. In the main group, the 

number of eosinophils in peripheral blood was higher 

by 88% in men and by 88.7% in women compared to 

the blood count analysis of the control group. General 

analysis of urine in 18 patients (5 men and 13 women) 

of the main group revealed the presence of HUGIs. 

Bacteriological tests, PCR, IFA and serological 

analyses in the main group of patients revealed HUGIs 

in various combinations (chlamydia + trichomonas in 

24 patients, chlamydia + ureaplasma + mycoplasma in 

42, chlamydia + ureaplasma + mycoplasma in 42 and 

chlamydia + ureaplasma in 22 patients). 

We divided the main group into two subgroups (A 

and B), 44 patients each. In subgroup A, the immune 

correction was carried out with Likopid, and in 

subgroup B Likopid was used in combination with 

saffron tincture. Likopid was prescribed as 1 tab (10 

mg)/day daily, before meals, for 14 days to the 

patients of both subgroups and in subgroup B, in 

addition to Likopid, 100 mL of 0.33% saffron tincture 

was added to the food intake. On the 14th day, 

immunological studies were carried out in both 

subgroups and the obtained results were compared 

between the subgroups and then with the results of the 

original studies and with the control group results. 

3. Results and Discussions 

The study of parameters of the cellular and humoral 

links of the immune system was carried out in patients 

of both groups. The obtained results are shown in 

Table 1. 

As can be seen from the table, the patients of the 

main group were initially found to have multifactorial 

disorders in the cellular link of immune system. 

Thus, in the main group, compared to the control 

group, there is a significant decrease in the total 

number of lymphocytes (p < 0.05), CD3 + 

T-lymphocytes, CD3 +/CD4 + lymphocytes (p < 0.05; 

p < 0.01), IRI indicators (CD4 +/CD8 +) (p < 0.05; p 

< 0.001), CD3—HLA-DR + cells (p < 0.01) and 

activated CD3 + HLA-DR + T lymphocytes (p < 

0.001). In addition, there was an increase in the 

content of CD3 +/CD8 + -T-cytotoxic lymphocytes, 

up to one hundred (p < 0.001) increase in the level of 

CD19 + -B-lymphocytes, CD3-CD16 + CD56 + -EKK 

(p < 0.01; p < 0.001) and CD3 + CD16 + CD56 + 

-T-killers. Disturbances in the humoral link of the 

immune system were characterized by a decrease in 

the content of IgG (p < 0.05; p < 0.01) and IgA (p < 

0.001) with a slight increase in the IgM levels. 

The revealed changes in the cellular and humoral 

links of the immune system in patients with chronic 

chlamydia indicate suppression of the T-cell link, due 

to a significant (p < 0.05) decrease in the total  

number of lymphocytes, CD3+ T-lymphocytes, IRI 
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Table 1  Indicators of the cellular and humoral links of the immune system in the examined patients upon admission and 

after immune correction (M ± m). 

Indicators 
Control group 

(n = 20) 

Main (n = 88) 

Initially 
14th day after immune correction 

Subgroup A (n = 44) Subgroup B (n = 44) 

Lymphocytes, % 36.2 ± 1.4 32.2 ± 1.1* 35,7 ± 1.2* 36.1 ± 1.2* 

T-lymphocytes (CD3+), % 68.5 ± 1.3 52.9 ± 1,4*" 67.8 ± 1.3* 68.4 ± 1.2* 

T-helpers (CD3+/CD4+), % 41.3 ± 1.4 35.7 ± 1.2* 40.8 ± 0.9* 41.2 ± 1.0* 

Cytotoxic T cells (CD3+/CD8+), % 24.3 ± 0.8 26.2 ± 1.3* 25.5 ± 1.3* 24.2 ± 1.6* 

Immune regulatory index (IRI) (CD4+/CD8+) 1.97 ± 0.06 1.72±0.09* 1.91 ± 0.07** 1.95 ± 0.05* 

B-lymphocytes (CD19+), % 14.6 ± 0.5 25.8 ± 1.7* 16.3 ± 1.2* 14.5 ± 0.6* 

Natural killer cells (NKC) (CD3-CD16+CD56+), % 18.7 ± 0.6 23.1 ± 1.3* 19.2 ± 0.9** 18.4 ± 0.7* 

Т-killer cells (CD3+CD16+CD56+), % 3.4 ± 1.1 5.2 ± 0.9* 3.6 ± 0.7* 3.3 ± 0.9** 

CD3-HLA-DR+ cells, % 16.5 ± 1.3 13.9 ± 1.2* 16.1 ± 1.0* 16.3 ± 1.1* 

Activated T lymphocytes (CD3+HLA-DR+), % 11.6 ± 0.5 8.2 ± 0.7* 10.7 ± 0.8* 11.5 ± 0.5* 

IgА, g/L 2.47 ± 0.08 1.76 ± 0.15** 2.4 ± 0.17** 2.46 ± 0.12** 

IgM, g/L 1.83 ± 0.16 2.34 ± 0.48** 1.96 ± 0.24** 1.79 ± 0.22** 

IgG, g/L  12.92 ± 0.54 10.7 ± 0.6* 12.6 ± 0.42* 12.85 ± 0.43* 

Note: * p <0.05; ** p <0.01 - significant differences from the control group  
 

(CD4 +/CD8 +) and activated CD3 + HLA-DR + -T 

lymphocytes. The detected increase in the level of 

CD19 + -B-lymphocytes, CD3 + CD16 + CD56 + 

-T-killers and CD3-CD16 + CD56 + -EKK, 

apparently, is due to the adaptive mechanisms of the 

immune system aimed at eliminating the infectious 

agents. The evident decrease in the secretion of IgA 

and IgG is a consequence of an imbalance in the 

cellular link of the immune system, due to the 

suppression of the activity of both cellular and 

humoral immune systems, and these changes 

concerned almost all studied parameters. The most 

significant decrease was in the content of the total 

number of lymphocytes, T-lymphocytes and IRI. 

Indicators of the total number of lymphocytes, CD3 

+/CD4 + lymphocytes, IRI, CD3 + CD16 + CD56 + 

lymphocytes and CD3-HLA-DR + -cells did not have 

significant differences with the control group. These 

changes indicate the suppression of the specificity of 

the immune response in patients with chronic 

chlamydia infection. Thus, the indicators of the 

cellular and humoral links of the immune system in 

patients with HUGIs were characterized by the 

presence of suppression in the T-cell link and an 

imbalance of humoral immune system. We considered 

the presence of clinical signs of immunodeficiency in 

patients with hernias of the anterior abdominal wall as 

a direct indication for prescribing immune corrective 

therapy in the preoperative period. 

As the results of immunological studies, reflected in 

the table show, on the 14th day, a positive trend was 

noted in the form of an increase in the parameters of 

cellular immunity in patients who received Likopid 

(subgroup A): for example, if the number of 

lymphocytes reached 32.2 ± 1.1% in 44 patients with 

hernias of the abdominal wall with the background of 

CUGIs, then after immune correction with imunofan it 

increased up to 35.7 ± 1.2%, or by 10.8%. However, 

in subgroup B (Likopid + saffron tincture), the 

number of lymphocytes on the 14th day reached 36.1 

± 1.2% (increase by 12.7%), almost coinciding with 

the indicator of the control group (36.2 ± 1.4%). 

The number of T-lymphocytes (CD3 +) in subgroup 

A increased by 28.1%, in subgroup B—by 29.3%. The 

quantity of T-helpers (CD3 +/CD4 +) underwent an 

almost identical change. In the dynamics of 

T-cytotoxic lymphocytes (CB3 +/CB8 +), a similar 

pattern was also observed: their share in the 
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lymphocyte subpopulation after immune correction 

with imunofan decreased by 2.7%, and after the use of 

imunofan in combinations with saffron tincture—by 

7.6%. In patients of the main group, the percentage of 

B-lymphocytes at the initial examination exceeded the 

indicators of patients in the control group by 43.4%, 

after immune correction for 14 days in subgroup A 

(Likopid)—by 11.6%, and in subgroup B (Likopid + 

saffron)—only by 0.7%. 

As can be seen from the table, the level of 

circulating complexes in subgroup A on the 14th day 

exceeded the initial one by 11%, in subgroup B—by 

13.4%; positive dynamics of other indicators of 

cellular immunity (NKK, T-killers, CD3—HLA-DR + 

cells, activated T-lymphocytes) were also noted as a 

result of the immune therapy. However, in subgroup B 

these positive changes exceeded those in subgroup A 

by an average of 10-20% (p < 0.05). More significant 

positive dynamics were noted in both subgroups on 

the 14th day in the study of the humoral link of 

immune system (IgG, IgM and IgA) too. However, in 

subgroup B, the improvements were 9-40% more 

pronounced than in subgroup A (p < 0.05).  

4. Conclusions 

(1) The presence of chronic urogenital infections in 

patients with hernias of the abdominal wall 

contributes significantly to the cause of various 

complications after hernia repair.  

(2) The state of the cellular and humoral link of the 

immune system in patients with chronic urogenital 

infections was characterized by the presence of 

suppression in the T-cell link and an imbalance in the 

parameters of humoral immunity. 

(3) The presence of clinical signs of 

immunodeficiency in patients with hernias of the 

anterior abdominal wall is a direct indication for the 

appointment of immune corrective therapy in the 

preoperative period.  

(4) In patients with chronic urogenital infections, 

Likopid has a noticeable immune corrective effect, 

which is manifested in the form of positive dynamics 

of indicators of both cellular and humoral immunities; 

at the same time, Likopid therapy in combination with 

0.33% saffron tincture is a more effective method of 

immune correction. 
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