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The current concept of immunopathogenesis of sarcoidosis is based on an exaggerated im-
mune response to a specific unidentified antigen. In recent years, the high Th17-cell plasticity 
has been shown to play an important role in the pathogenesis of sarcoidosis, along with contri-
bution of Th1. In this study an analysis of Tfh subpopulation composition in peripheral blood 
of patients with chronic sarcoidosis debut was performed. Electron microscopic analysis of 
the microbiological component of bronchoalveolar lavage fluid was conducted to identify in-
fectious agents, in order to determine their aetiological significance in patients in the early 
stages of sarcoidosis. The data obtained indicate a shift in the balance of Tfh cells towards cells 
with proinflammatory phenotype, which may indicate their active participation in the immu-
nopathogenesis of sarcoidosis. Commensal bacteria representatives of the normal microbiota 
were observed in bronchoalveolar lavage fluid. Morphological properties of macrophages wit-
nessed for the active manifestation of their phagocytic function.
Keywords: sarcoidosis, cytokines, chemokines, immunopathogenesis, granuloma, electron 
microscopy.

Sarcoidosis is a complex systemic disease, heterogeneous in clinical presentation, the 
course of disease, prognosis and the efficacy of the treatment, in this regard, the develop-
ment of new personalized approaches to the therapy of sarcoidosis and the development 
of new immunopathogenetic methods of treatment, e.g. those using anticytokine and 
antiсhemokine drugs [1; 2].

The current concept of immunopathogenesis of sarcoidosis is based on an exag-
gerated immune response to a specific unidentified antigen. Among the list of possible 
causative factors of sarcoidosis were mentioned antigens, derived from M. tuberculosis 
(catalase peroxidase (mKatG), superoxide dismutase A (sodA), the 6  kDa early secre-
tory antigenic target (ESAT-6), as well as heat-shock proteins; and several disease trigger-
ing antigens, like protein RP35 from Proprionibacterium acnes — and others [3; 4]. The 
hallmark pathological sign of sarcoidosis is the non-necrotizing granuloma, a compact 
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aggregate of migrated immune cells. In its core activated macrophages (in pulmonary 
form — alveolar ones) are contained, converting into epithelioid cells and multinucleated 
giant cells in response to stimulation with T helper (Th)-cells cytokines; and its shell com-
prised of activated T-cells, a few B-cells, and fibroblasts.

The main Th-cell subsets in the granulomas are Th1-cells mainly producing inter-
feron gamma (IFN-γ) and tumor necrosis factor-alpha (TNF- α) and expressing the tran-
scription factor T-bet. In recent years, the paradigm of the pathogenesis of sarcoidosis has 
also taken into account the role of Th17-cells producing interleukins-17А and -22 (IL-17A 
and IL-22) and controlled by transcription factor RORγT. 

An important part in controlling exaggerated immune responses is known to be 
played by regulatory T-cells (Tregs) expressing the transcription factor FoxP3 and secret-
ing immune-regulatory cytokines IL-10 and transforming growth factor (TGF)-β. They 
can also dampen inflammatory responses through cell-cell interaction.

The clinical course of sarcoidosis is individually variative and ambiguous. In the chron-
ic form of sarcoidosis, the probability of disease progression, with the initiation of fibrotic 
processes is high, and the prescription of immunosuppressive steroid therapy is included in 
the complex treatment of such cases. On the contrary, in the acute form of sarcoidosis — 
Löfgren’s syndrome, which is characterized by typically favorable outcome and a high prob-
ability of spontaneous remission, a patient may recover even without treatment [5].

In recent years, the high Th17-cell plasticity has been shown to play an important 
role in the pathogenesis of sarcoidosis, along with contribution of Th1. The Th-cell subsets 
including so-called “non-classical” Th can be discriminated basing on their chemokine 
receptor expression CCR6 (Th17- lineage) as well as CXCR3 (Th1-lineage).

Probably, the preferential activation of certain Th-cell subsets in the peripheral blood 
and in the affected organs, the expression of chemokine receptors, and the degree of acti-
vation of Tregs, largely determine the course of disease, efficacy of the treatment and the 
prognosis of the disease.

Aim
Analysis of Tfh subpopulation composition based on chemokine receptor expression 

in peripheral blood of patients with chronic sarcoidosis debút.
Electron microscopic analysis of the microbiological component of bronchoalveolar 

lavage fluid (BAL) and bronchial biopsy (BB) to identify infectious agents, in order to de-
termine their aetiological significance in patients in the early stages of sarcoidosis.

Materials and methods
Samples from 46 patients chronic onset of sarcoidosis (CS) with histologically con-

firmed diagnosis of sarcoidosis (first identified, untreated, on the background of the 
natural course without the use of immunosuppressive therapy and plasmapheresis) and 
26 healthy volunteers (HV). Age of patients — from 23 to 65 years. For electron micros-
copy study — the samples of BAL and BB from 5 patients were taken.

Using multicolor flow cytometry we conducted an analysis of the relative shares of 
Tfh1, Tfh2, Tfh17, Tfh17/ Tfh22 within the general Th population from patients with onset 
of newly diagnosed untreated chronic sarcoidosis (CS) (n = 46) and from healthy volun-
teers (HV) (n = 26).
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The results were given in the form of Ме (Q25; Q75), the significance of the differ-
ences was assessed using the nonparametric Mann-Whitney test. Electron microscopic 
examination of ultrathin sections of BAL and BB (Transmission electron microscope 
JEM-100 C, JEOL, Japan) and histological analysis of preparations by light microscopy 
were performed.

Results
Analysis of Tfh distribution by subpopulations showed that CS-patients Tfh1 content 

was reduced to 14.23 %, compared to 18.49 % HV (p < 0.001).
Tfh2  in CS-patients reached values of 12.38 %, which exceeded the results of HV 

8.34 % (p < 0.001).
The blood serum of CS patients exceeded the performance of the group HV in con-

tent Tfh17/Tfh22 — 26.03 % as against 20.21 % (p < 0.002).
Serum of CS-patients was characterized by a reduced content of Tfh17 (7.38 %) com-

pared to HV — 11.38 % (p < 0.005).
The analysis of the material of BAL from 5 patients in the early stages of sarcoidosis 

was made.
Electron microscopic examination of ultrathin sections of BAL in a transmission 

electron microscope allowed establishing the structure of this clinical material. Along 
with the inclusion of organic components in the composition of BAL, the presence of 
microorganisms of bacterial nature and cells of the immune system, mainly macrophages 
was noted. The samples contained single bacterial cells belonging to gram-positive cocci 
(Streptococci), clusters of streptococcal cells and its microcolonies. Also, the high-quality 
microbial communities similar to biofilms were detected. Morphological properties of 
macrophages witnessed for the active manifestation of their phagocytic function.

Discussion and conclusion
The current concept of immunopathogenesis of sarcoidosis indicates excessive acti-

vation of the immune system in response to unspecified antigenic stimulation.
The data obtained indicate a shift in the balance of follicular Th cells towards cells 

with proinflammatory phenotype, which may indicate their active participation, along 
with the B-lymphocytes — in the immunopathogenesis of sarcoidosis.

The probable causal factors in sarcoidosis include antigens from tuberculosis (catalase, 
peroxidase, (mKatG), superoxide dismutase A. (sodA), heat shock proteins; and protein 
RP35 of Proprionibacterium acnes. Quite often in patients with sarcoidosis the investiga-
tions reveal commensal bacteria representatives of the normal microbiota. But to date, none 
of the microorganisms has been identified as an aetiological factor of sarcoidosis. Micro-
organisms, providing constant antigenic stimulation, serve as a trigger mechanism in the 
development of sarcoidosis. Perhaps the analysis of BAL is an important step for differential 
diagnosis and further treatment of patients with sensitivity to detected microorganisms.

References
1. Ilkovich M. M., Baranova O. P. Sarcoidosis of Respiratory System. In: Interstitial and Orphan Lung 

Diseases. Moscow, GEOTAR-MEDIA Publ., 2016, pp. 163–235. (In Russian)
2. Scher J. U., Joshua V. et al. The lung microbiota in early rheumatoid arthritis and autoimmunity. Mi-

crobiome, 2016, no. 4, p. 60.



328 Вестник СПбГУ. Медицина. 2019. Т. 14. Вып. 4

3. Schupp J. C., Tchaptchet S. et al. Immune response to Propionibacterium acnes in patients with sar-
coidosis — in vivo and in vitro. BMC Pulm. Med., 2015, no. 15, p. 75.

4. Zimmermann A., Knecht H. et al. Atopobium and Fusobacterium as novel candidates for sarcoidosis-
associated microbiota. European Respiratory Journal, 2017, no. 50, pp. 1600746.

5. Suchankova M., Paulovicova E. et al. Increased Antifungal Antibodies in Bronchoalveolar Lavage 
Fluid and Serum in Pulmonary Sarcoidosis. Scandinavian Journal of Immunology, 2015, no. 81 (4), 
pp. 259–264.

Received: February 12, 2020 
Accepted: June 4, 2020

Au t h o r s ’  i n f o r m a t i o n:

Oksana V. Rybalchenko — D. Sci. (Biology), Professor; OVR@inbox.ru
Olga G. Orlova — PhD (Biology), Assistant Professor; oorlova18@mail.ru
Tatyana P. Ses — D. Sci. (Biology), Professor; sestp@mail.ru
Natalia M. Lazareva — Graduate Student; nmlazareva@gmail.com
Andrey A. Bazhanov — MD; dunic25@rambler.ru
Olga P. Baranova — PhD (Medicine), Senior Researcher, Assistant Professor; dr_baranova@mail.ru
Valentina V. Kapustina — Graduate Student; kapustina.valeriya@list.ru

mailto:kapustina.valeriya@list.ru

	_TOC_250007
	_TOC_250008
	_Hlk40303040
	_Hlk40311450
	_bookmark31
	_Hlk39945888
	_Hlk40616190
	_Hlk39565677
	A. Tincani1, L. P. Churilov2
	Transgenic animal models in translational biomedicine
	Pathways of information exchange between immune and nervous systems
	Neurology. Neurosurgery. Psychiatry
	Small fiber neuropathy and autoimmune diseases
	On the status of autoimmunity in the disorders of schizophrenic and depressive spectra
	Anti-thyroid autoimmunity and psychic disorders
	Laboratory diagnosis of peripheral autonomic failure of various origins 
	Apoptosis and autophagy, as inherent components of autoimmunity in the acute period of ischemic stroke
	Reactions of mice brain to intracerebroventricular injection of thyroid peroxidase antibodies
	The effect of orexin A on the morphofunctional characteristics of LPS-stimulated microglial cells
	Evaluation of Toll-like receptors expression in 
rat brain under alcoholization and ethanol withdrawal

	Internal medicine
	Lethalautoantibodies: Do they exist?
	Multiplex immunoassay of the cytokine profile in systemic lupus erythematosus: relationship with disease activity and level of antinuclear antibodies
	Family cases of primary Sjogren’s syndrome in 
monozygous twins
	Analysis of the level of B-cell populations in 
patients with pulmonary sarcoidosis
	Personalized prognosis of sarcoidosis based on 
the complex analysis of possible aetiological agents and mechanisms of immunopathogenesis 
	Features of vimentin autoantibodies formation in 
patients with pulmonary sarcoidosis
	Autoimmune aspects of pulmonary sarcoidosis 
	Case report of autoimmune polyglandular syndrome IIIa 
	Urbanization-related factors as triggers of 
the development of type 1 diabetes mellitus
	Clinical experience of dispensary observation for ten thousand patients with Hashimoto’s autoimmune thyroiditis: Some features of aetiology, manifestations, treatment and comorbidity 

	Clinical immunology and allergy
	Atypical presentation of IgG4-related disease
	Effect of collagen breakdown products on 
mast cell activity during reparative regeneration
	The clinical and immunological features of 
bronchial asthma in patients with autoimmune thyroiditis

	Clinical laboratory diagnostics
	Analysis of the application of laboratory tests in 
the diagnosis of diseases of connective tissue
	Development of an immunoassay test system for 
diagnostics and differential diagnosis of 
autoimmune motility disorders of the gastrointestinal tract

	Obstetrics and ginecology
	Titer of antiphospholipid autoantibodies. 
Is it connected with clinical manifestation?
	NK-cells in placenta of female patients with 
type 1 diabetes mellitus
	Comparison of the effectiveness of various methods of pregnancy loss prevention in women with 
antiphospholipid syndrome 
	IVF/ICSI efficiency in women with Hashimoto thyroiditis

	Pediatrics
	Ultrasound and morphological parallels in assessing 
the state of the immune system organs in children with immune deficiency

	Surgery
	Power to dissolve the bone: 
Autoinflammation behind the curtain. 
An update on chronic recurrent multifocal 
osteomyelitis with clinical case presentation
	Prolactin and autoimmunity in silicone mammoplasty

	Oncology
	The analysis of the secondary structure of the proteins in blood serum of patients with multiple myeloma

	Immune system as a part of regulatory and integrating apparatus of the body: A biomedical philosopheme


