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     Annotation. Clinical manifestations of diseases reflect the level of immune reactivity. 

Objective: to determine the role of immune reactivity factors in the pathogenesis of pain 

symptoms in rhinosinusitis.240 patients with rhinosinusitis were examined. All underwent a 

complete clinical examination, immunological, determination of the levels of cytokines IL-10, 

IL-4, IL-6, IL-8, IL-10, TNFa, INFy and substance R. Determination of the level of substance P 

in the patient's blood serum is a criterion for an objective assessment of the pain symptom in 

rhinosinusitis, its value in the range of 100 - 2000 pg /ml indicates normal neuro-immune 

interaction.A pronounced pain symptom in rhinosinusitis indicates neurogenic inflammation, a 

shift in the balance of Th1-/Th2-lymphocyte activity towards Th-1 and insufficient immune 

response. The absence of a pain symptom in rhinosinusitis indicates a violation of neuro-immune 

regulation, while the direction of differentiation of Th-l / Th-2 lymphocytes в сторону Th-2-

пути, что проявляется иммунной недостаточностью. 

Keywords: rhinosinusitis; pain symptom; immunodeficiency; substance R. 

Clinical signs of the current course of many diseases are undergoing changes. 

INTRODUCTION: The classical forms of 

sinusitis described in our textbooks are 

becoming rarer. Facial pain is no longer the 

main pathognomonic symptom of 

rhinosinusitis, as it does not reflect the 

severity of the disease [1.3.5]. This 

symptom is important and significant in the 

clinic, but its interpretation requires a 

modern reading from the point of view of 

molecular medicine.According to the 
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classification, facial pain is divided into 

somatogenic prosopalgia, i.e. inflammatory 

and neurogenic pains, which include typical 

neuralgia of the cranial nerves and atypical 

prosopalgia: sympathalgia or vegetalgia. 

The separation of all facial pain symptoms 

into somatic and neurogenic is justified from 

the point of view of etiopathogenesis. In the 

clinical manifestation of rhinosinusitis, these 

pathogenetic mechanisms are not separable. 

One disease can be the cause of both the 

somatic and neurogenic mechanism of pain 

[2.4.6]. Pain as a universal symptom of 

tissue damage has a single mechanism of 

formation. The results of modern research 

indicate the involvement of neuro-immune 

mechanisms at all stages of the pathogenesis 

of pain symptoms [3, 4, 5]. The basis of a 

single universal mechanism for the 

occurrence of facial pain is an inflammatory 

reaction caused by immune factors [6]. 

Thus, the clinical manifestations of diseases 

reflect the level of immune reactivity. 

   The aim of the study was to determine the 

role of immune reactivity factors in the 

pathogenesis of pain symptoms in chronic 

rhinosinusitis. 

  To achieve this goal, the following tasks 

were set: to study the immune status of 

patients with different severity of pain 

symptoms; to find out the relationship 

between the individual cytokine profile of 

the patient and the nature of the course of 

the inflammatory process manifested by 

pain symptoms; to identify the relationship 

of immune disorders with the absence of 

pain symptoms in patients with 

rhinosinusitis. 

    Material and methods of research. The 

group of subjects included 240 patients with 

rhinosinusitis aged 15 to 81 years, who were 

treated at the clinic of the Department of 

Ear, nose and throat Diseases of 

BUKHMI.The average age of the patients 

was 34.4 ± 0.65 years. Among them, there 

were 132 men (55%), 108 women (45%). 

Inclusion criteria were patients with 

rhinosinusitis, accompanied by the presence 

and absence of a pain symptom. The 

exclusion criteria were allergic diseases, 

rhinogenic complications, concomitant 

chronic diseases. The patients were divided 

into 2 groups depending on the nature of the 

inflammatory process. Group 1 included 

patients with viral rhinosinusitis. Group 2 

included patients with purulent sinusitis. 

The control group consisted of 32 

practically healthy people with no 

complaints of nasal breathing disorders, 
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suffering from pain symptoms, without 

chronic diseases. 

All patients underwent a complete clinical 

examination, including the collection of 

complaints and anamnesis, examination, 

endoscopy of ENT organs, computed 

tomography of the paranasal sinuses. The 

facial pain symptom was assessed using a 

"Multidimensional verbal-color pain test" 

[7.9.11.13.15.17.19.21]. The immunological 

study included an assessment of the cellular, 

humoral link and phagocytosis indicators, a 

total of 16 parameters. Additionally, the 

levels of cytokines IL-1ß, IL-4, IL-6, IL-8, 

IL-10, TNFa, INFy and the level of 

substance P in the blood serum of patients 

were determined by enzyme immunoassay. 

The results of our own research and their 

discussion. 

     Proceeding from the position that the 

pain symptom is not a marker of disease 

activity, and all pain studies are subjective 

[8, 9], we conducted a study of the level of 

substance P (SP) in the blood serum of 

patients as the main neurotransmitter 

involved in the mechanisms of pain 

sensitivity of the respiratory tract [10]. With 

the help of ROC analysis, we found SP 

levels that no longer correspond to the 

clinical signs of the disease, but indicate a 

violation of neuro-immune mechanisms. 

The diagnostic point of separation of the 

level of SP in the blood serum, the excess of 

which is associated with the neurogenic 

component of pain, was the value of 2000 

pg/ml. The diagnostic point of separation of 

the level of SP in the blood serum, at which 

a further decrease is associated with a 

violation of neuro-immune interactions, was 

the value of 100 pg/ml. 

     With a moderate pain symptom 

characteristic of diseases of the paranasal 

sinuses, the level of SP in the blood serum 

of patients was in the range of 100-2000 

pg/ml. When conducting a correlation 

analysis of ranked SP level indicators in 

patients with 100<SP<2000 pg/ml, there is a 

direct statistically significant relationship 

between the values of the SP level and the 

degree of activity of the inflammatory 

process (according to clinical signs and the 

level of C-reactive protein). 

     An ultra-high level of SP>2000 pg/ml is 

manifested by a pronounced pain symptom 

and indicates the involvement of neurogenic 

mechanisms in the inflammatory process. 

The pronounced pain symptom (SP>2000 

pg/ml) does not correspond to the activity of 

the inflammatory process. Neurogenic 
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inflammation involving SP is not a typical 

pain symptom of the type of neurogenic 

pain, while it is possible that pain acts as a 

damaging factor and aggravates the existing 

inflammation initiated by an infectious 

agent, or the inflammatory process is 

provoked by pain mediators without the 

participation of an infectious factor. 

     The absence of a pain symptom at SP 

<100 pg /ml indicates an insufficient 

mediator response to the infectious factor, 

while the body's protective reactions do not 

work, which is manifested by the absence of 

pain. Severe inflammatory process in these 

patients is accompanied by a deficiency of 

SP. The study of immunological parameters 

in patients in subgroups with catarrhal and 

purulent process did not provide new 

information. The average values of most 

indicators corresponded to the changes 

characteristic of this pathology in our 

region. Therefore, in our study, we divided 

patients into subgroups depending on the 

level of SP in the blood serum. 

    With a typical pain symptom 

(100<SP<2000 pg/ml), changes in the 

immunogram parameters in group 1 with 

catarrhal inflammation were characteristic 

of a normal immune response to a viral 

antigen. In patients with SP>2000 pg/ml, the 

immunogram indicators indicate a cytotoxic 

variant of the immune response against the 

background of a deficiency of the humoral 

link and phagocytosis. There is a decrease in 

the immunoregulatory index, an increase in 

the absolute and relative number of NK 

cells. At low values of SP<IOO, the 

immunogram indicators revealed 

immunodeficiency in all directions: the 

cellular link, humoral and phagocytosis 

suffer. 

     In patients with catarrhal inflammation 

and a level of 100<SP<2000 pg/ml, virus-

induced changes and cytokine profile were 

detected, which corresponds to the literature 

data [12.14.16.18.20.21]. At the same time, 

the immune reaction develops along the Th-

1-type pathway, which is manifested by an 

increased level of IL-1 β and INFy. At high 

values of SP>2000 pg/ml, the cytokine 

balance is shifted towards proinflammatory 

cytokines.TNFa induces the synthesis of SP 

by sequential induction of IL-1ß [10], and 

IL-lß itself is a mediator of hypersensitivity 

of iociceptors in inflammation. In human 

macrophages, proinflammatory cytokines 

IL-10, IL-6, IL-8 and TNFa increase the 

expression of SP receptors [10]. 

    At low values of SP<100, the cytokine 

balance indicates a shift in the direction of 
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differentiation of T-helpers towards the Th-2 

pathway, and consequently to a deficiency 

of the cellular link of the immune response. 

Low concentrations of proinflammatory 

cytokines do not stimulate the pain 

symptom. The lack of an effective T-cell 

response may be due to an imbalance in 

cytokine production.With a typical pain 

symptom (100<SP<2000 pg/ml), changes in 

the immunogram parameters in group 2 with 

purulent inflammation of the mucous 

membrane were characteristic of a normal 

immune response to bacterial antigen. 

    In patients with SP>2000 pg/ml, 

immunogram indicators indicate a cytotoxic 

variant of the immune response against the 

background of a deficiency of the humoral 

link. There is a decrease in the 

immunoregulatory index, an increase in the 

absolute and relative number of CD8+ and 

NK cells. At SP<100 pg/ml, immunogram 

indicators revealed immunodeficiency in all 

directions. In group 2 with a typical pain 

symptom (100<SP<2000 pg/ml)The 

cytokine balance is shifted towards 

proinflammatory cytokines, which confirms 

the activation of Th-2-mediated immune 

mechanism. 

    At high values of SP>2000 pg/ml and 

severe pain, the reaction follows the Th-1 

pathway. The pain symptom is maintained. 

And there is no adequate immune response. 

Consequently, the shift of the cytokine 

balance towards pro-inflammatory cytokines 

increases the pain symptom, and towards 

anti-inflammatory - weakens. The course of 

the disease is burdened by the mechanisms 

of neurogenic inflammation, which, of 

course, is the reason for the aggravation of 

the clinical picture of diseases of both 

infectious and non-infectious nature. What 

was the trigger mechanism - an imbalance of 

cytokines or a malfunction in the 

neurotransmitter system - is not yet clear, 

we can only assume that these disorders 

mutually reinforce each other, closing a 

"vicious circle". 

     At low values of SP<100, the balance is 

shifted towards anti-inflammatory 

cytokines, which reduce the production of 

pro-inflammatory cytokines. IL-10 and 

INFy receptors use the same signal pathway 

and can activate the same transcription 

factors. Therefore, it is possible that IL-10 

may reduce the expression of SP (NK.-1-

receptor) receptors. IL-10 reduces the 

activity of the inflammatory process and, 

apparently, reducing the concentration of 

SP, reduces the pain symptom. In these 

patients, the mechanisms of differentiation 
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of T-lymphocytes are disrupted: the 

concentration of IL-4, necessary for the 

development of a humoral Th-2-mediated 

immune response, is reduced, and, at the 

same time, the concentration of INFy, 

necessary for the stimulation of the cellular 

Th-1 pathway of immunity, is reduced. 

Conclusions: 

1.A pronounced pain symptom in 

rhinosinusitis indicates neurogenic 

inflammation characterized by a level of 

substance P in the blood serum of more than 

2000 pg /ml, a sharp shift in the cytokine 

balance towards proinflammatory cytokines, 

the balance of activity of Th 1-/ Th2-

lymphocytes towards Th-1 and insufficient 

immune response. 

2. The absence of a pain symptom in 

rhinosinusitis with a serum level of 

substance P less than 100 pg/ml indicates a 

violation of neuro-immune regulation, while 

the cytokine balance is predominantly 

shifted towards anti-inflammatory 

cytokines, and the direction of 

differentiation of Th-l/Th-2 lymphocytes 

towards the Th-2 pathway, which is 

manifested by immune insufficiency, which 

leads to a severe or prolonged course of the 

inflammatory process. 
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