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Abstract. The peculiarity of the immune status in recurrent stenosing laryngotracheitis
(RSLT) is manifested in a long-term selective deficiency of IgA, including in combination with a
high level of IgE, a decrease in phagocytosis, and an increase in concentration. ASLT in children
is characterized by an increase in the level of B-lymphocytes and hyperproduction of IgA, 1gG and
IgE, as well as IL-4. The level of cytokines in the secretion of the oral cavity - /IL1p, TNF-a and
IL-4 is sharply increased in children with RSLT.

Keywords: acute stenosing laryngotracheitis, primary stenosing laryngotracheitis,
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N3MEHEHUS CIIEKTPA HUTOKWUHOB I1PU IEPBUYHbBIX U
PELIMIUBUPYIOILIMNX JAPUHTOTPAXEUTAX V IETEN

Annomayua. Ocobennocmv ummynnoco cmamyca npu peyuousupyiowux CJIT
NPOSIBNAEMCs. 8 ONUMENIbHO COXPAHSAIOWEeMCsl celeKmusHom oeguyume IgA, 6 mom uucie 8
couemaHuu C 6blCOKUM YPOBGHEM IgE, CHUJICeHUeM noxazameiell qbazouumom, noesluieHuem
konyenmpayuu. OCJIT y Oemetl xapakmepu3ylomcsi nosvluienuem yposHs B-numgoyumos u
eunepnpooykyueu IgA, IgG u IgE, a makce IL-4. Yposenv yumoxkumog 6 cekpeme pomosou
nonocmu — IL1f, TNF-a u HJI-4 pesko noswviuen y demeti ¢ PCJIT.

Kniouesvie cnoea: ocmpuvil  cmeHo3UpylOwull  aapuHeompaxeum, — NepeudHblil
CMEHO3UPYIOWULL TAPUHSOMPaxeum, peyuousupyouuLl CmeHo3Upyowull 1apuHeoOmpaxeum.

INTRODUCTION

The study of the role of cytokines in acute stenosing laryngotracheitis (ASLT) in children
is one of the fundamental points for understanding the pathogenesis of viral infections and the
nature of the pathogenicity of viruses [1, 4, 5, 6]. For clinical practice, the study of the role of
cytokine status is difficult to overestimate, since it reflects individually, the primary reaction to a
viral agent, allows you to assess the nature of the course of the process and predict the outcome of
the disease in many viral infections, as well as to objectively evaluate the effectiveness of
therapy.[1, 9].

In this regard, the purpose of our study was to study the role of cytokines in the
pathogenesis of acute stenosing laryngotracheitis.

MATERIALS AND METHODS

The study is based on a clinical and laboratory examination of 275 children with acute
stenosing laryngotracheitis who were admitted to the City Infectious Diseases Hospital No. 3 in
the period from 2011 to 2014.
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All examined children were divided into 2 groups according to the forms of acute stenosing
laryngotracheitis according to the classification of Yu.V. Mitina (1986) Group 1 - 122 children
with primary stenosing laryngotracheitis, Group 2 - 153 children with recurrent stenosing
laryngotracheitis.

All immunological indicators, including interferon a and y: the level of antiviral (a-IFN) and
pro-inflammatory (y-IFN) interferons in peripheral blood serum were studied by enzyme
Immunoassay using Vector-Best test systems (Novosibirsk, Russia). To establish the role of the
cytokine link in the pathogenesis of acute and recurrent OSLT in children, we determined the level
of interferons IFN-o and IFN-y, the level of IL-4 and the level of pro-inflammatory cytokines: IL-
1B, IL-6.

Our data demonstrate a significant dependence of the concentration of the level of pro-
inflammatory cytokines in the blood serum on the form of OSLT. Particularly pronounced
disorders were noted in children with RSLT. The revealed changes significantly differed from the
values  obtained in  the group of children with PSLT  (Fig. 1).
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1. The content of TNF-q, IL-1p and IFN-y in the blood serum of children,
ASLT patients depending on the form of the disease

Our data demonstrate a significant dependence of the concentration of the level of pro-
inflammatory cytokines in the blood serum on the form of ASLT. Particularly pronounced
disorders were noted in children with RSLT. The revealed changes differed significantly from the
values obtained in the group of children with PSLT.

So, if during RSLT the level of serum TNF-a in the examined children was significantly
higher (243.5+23.9 pg/ml compared with the data of children in the control group - 82.4+7.0 pg/ml,
P<0.001) , then with PSLT only a moderate increase in this cytokine was noted (118.7£9.3 pg/ml,
compared with the control P<0.05).

When analyzing the results of the study of the level of IL-1f in the blood serum, it was found
that in children with RSLT there is an almost tenfold increase in its level compared to the control
- 346.7£36.6 pg/ml, against 35.843.9 pg /ml (P<0.001). In children with PSLT, there was an
increase in the level of IL-1p by more than 3 times compared with the control group of children -
110.4£8.3 pg/ml (P<0.001).
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As is known, IFN-y is produced by activated Thl cells and NK cells. In our studies, a
reduced level of IFN-y compared with the control group of children was noted. Moreover, this
decrease is observed in ASLT: with RSLT - 74.3+4.9 pg/ml (P<0.001), with PSLT - 78.5+7.3
pg/ml (P<0.001). The level of IFN-y, while in the control group of children, on average, was
131.7£11.0 pg/ml.

RESULTS

When analyzing the level of a number of inflammatory cytokines in the blood serum of
children with ASLT, compared with the control, we noted a significant significant increase in the
level of TNFa and IL-1p with RSLT and a moderate increase in their serum levels with PSLT.

The serum level of IFN-y in ASLT was significantly lower than in the control group and did
not depend on its form.

Of particular interest was the study in children with ASLT of the level of IgE in the blood
and the concentration of IL-4 in various biological fluids as markers of inflammation activity.

The results of the study of the levels of IL-4 in the blood serum and in the smear, as well as
the level of total IgE in the blood serum of all examined children are presented in.

As can be seen from the table, elevated levels of total IgE are detected in the peripheral blood
of sick children. The highest level is noted in the group of children with PSLT (362.0+£19.5 IU/1),
which significantly exceeds the value of this indicator in children with PSLT (308.0+13.5 IU/I)
(P<0.05) and with the indicators of the control group (103.0+6.12 1U/I) (P<0.001).

Thus, with RSLT, there is a higher content of IgE in the blood serum compared with children
with PSLT.

The content of IL-4 and IgE in biological fluids of children with ASLT

KourtponbHast 1 rpymmna 2 rpynmna
Ilokazarenu _

rpyna (n=40) (n=122) (n=153)
IL-4 (Ma3o0k), or/ma 0 310,0£13,5%** 76,043,6% 5NN
IL-4 CBIBOPOTKa KPOBH, 2,85+0,19 12,0:i:0,38*** 15,1:&0,63***AAA
/M
IgE
JE B CBIBOPOTKE 103,046,12 308,0413,5%%* 362,0+19,5%**A
kposu, ME/n

Note: * - differencesrelative to the data of the control group are significant
(* - P<0.05, ** - P<0.01, *** - P<0.001); " - differences between the data of
groups 1 and 2 are significant (* - P<0.05, ™ - P<0.01, "~ - P<0.001)

When studying the level of IL-4 in blood serum in children, a similar pattern was revealed: the
highest level of IL-4 is typical for children with RSLT (15.1+0.63 pg/ml), which significantly
(P<0.001) exceeds the value of this indicator in children with PSLT (12.0+0.38 pg/ml).

In contrast to peripheral blood, in a smear taken from as close as possible to the focus of
inflammation, the level of IL-4 is significantly (P<0.001) higher in children with PSLT
(310.0+13.5 pg/ml) compared with the data of children suffering from RSLT (76.0+3.6 pg/ml).

Induced secretion depends on the nature of the stimulus, manifesting itself differently for
different cytokines and different types of epithelial cells.
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A few studies related to the pathology of the oral mucosa are devoted to the clinical study of
the level of cytokines in the oral cavity [2].

We have studied the cytokine profile of oral secretions in children with ASLT in projection
on the severity and stage of the disease (activation-remission). The content of three cytokines, IL-
1B, TNFa, and IL-4, was analyzed.

They were chosen as probable markers of total (IL-1p, TNFa) and allergen (IgE)-dependent
phlogogenicity (IL-4).

In the group of healthy children, the content of IL-1B in saliva was 21.8+1.80 pg/ml.
According to the groups of patients, the following results were obtained: group 2 — 196.0+£20.76
pg/ml, group 1 — 128.0£14.04 pg/ml (for all indicators P<0.001). Differences between groups
are significant (P<0.01).

Cytokines in oral secretions in children with ASLT depending on the form of the disease.

IMokazarenu KoHntponbnas
1 rpynma 2 rpynna
LIUTOKUHOB, III/MJI Tpynma
IL-1B 21,8+1,80 128,0+14,04*** 196,0420,76%**/N
TNFa 27,3+2,55 54,6+4,56%** 95,7£9,16%**¥AN
IL-4 6,2+0,41 12,741,02%%* 19,5£1,79%**A1

Note: * - differences relative to the data of the control group are significant (* - P<0.05, **
- P<0.01, *** - P<0.001) Note: * - differences relative to the data of the control group are
significant (* - P<0.05, ** - P<0.01, *** - P<0.001)

In the control group, the content of TNFa in saliva was 27.3+2.55 pg/ml. According to the
groups of patients, the following results were obtained: group 2 - 95.7+£9.16 pg/ml, group 1 -
54.6+4.56 pg/ml (for all indicators P<0.001).

In healthy children, the content of IL-4 in saliva was 6.2+0.41 pg/ml. According to the
groups of patients, the following results were obtained: group 2 - 19.5£1.79 pg/ml, group 1 -
12.741.02 pg/ml (for all indicators P<0.001).

The obtained data develop the idea that the state of real homeostasis can be an indicator of
distant pathological processes [2], including allergic inflammation [1].

DISCUSSION
In the present study, this manifested itself in the study of the cytokine profile (IL-1f, TNFa
and IL-4) of oral secretions in children with ASLT.

It was found that, in the acute phase of the disease, the content of all three cytokines
increased significantly, the most significant and constant increase was noted for IL-1p.

In patients with severe disease, cytokine levels were higher than in moderate and mild forms
of the disease, no significant differences were found for the last two groups. This was observed
for all types of cytokines. The difference is that mild forms of the disease usually did not cause
an increase in serum levels of IL-1a and TNFa.

According to the literature, during an inflammatory reaction, to a greater extent due to the
action of an infectious agent and to a lesser extent due to atopic inflammation, IFN-y, activating
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the macrophage link of immunity, is a direct inducer of IL-1p synthesis [3, 7]. Under physiological
conditions, IL-1p is able to enhance the production of IFN-y by activating Th1 cells.

Based on the foregoing, it seemed interesting to us to conduct a correlation study between
the concentrations of these cytokines depending on the form of ASLT.

The conducted correlation analysis made it possible to establish the presence of a direct
relationship between the content of IFN-y and IL-1f in the blood serum. We found that the
strength of this bond is inversely proportional to the shape of the ASLT. So, if in the control group
the correlation coefficient was close to unity (r=0.95), then in groups 1 and 2, the values of the
correlation coefficient were 0.59 and 0.37, respectively. Significant correlation coefficients
between other pairs of cytokine levels were not obtained in any group.

Therefore, the results of the study confirm the existence of a relationship between the
concentrations of IFN-y and IL-1p, and this dependence is direct and decreases depending on the
form of ASLT, which indicates violations of immunoregulatory mechanisms, and a reduced
concentration of serum INF-y indicates a violation of IL-1f3 mediated production of IFN-y Th-1
cells.
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Picture. 2. Values of the correlation coefficient (r) between the serum levels of IFN-y and IL-15
in various forms of ASLT.

It is possible that the activation of the macrophage link of immunity, which occurs during
ASLT, can contribute to an increase in the production by macrophages of substances that inhibit
the synthesis of IFN-y.

Thus, it was found that the majority of children with ASLT have a reduced content of T-
cells. A low content of CD3+ cells indicates a reduction in the pool of circulating T-lymphocytes
and, therefore, a possible risk of their insufficiency if an intensive immune response is required.
A decrease in the content of functionally active T cells naturally affects the content of specialized
phenotypes that perform helper and suppressor functions.

Undoubtedly, a decrease or increase in their number can have a negative impact and, in all
likelihood, is one of the pathogenetic factors of the inflammatory process. As is known, NK cells
play an important role in anti-infective protection, and their changes in both directions are
apparently due to several reasons: partial immunodeficiency, insufficient production of non-toxic
antibodies that block the activity of immunocompetent cells.

CONCLUSIONS
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Our results show a significant dependence of the concentration of the level of pro-
inflammatory cytokines in the blood serum on the form of OS LT.

The results of the study confirm the existence of a relationship between the concentrations
of IFN-y and IL-1pB, and this dependence is direct and decreases depending on the form of ASLT,
which indicates violations of immunoregulatory mechanisms.

Thus, our results indicate a violation of metabolic processes and pronounced immunological
changes that contribute to the development of complications of this disease.

10.

11.

12.

REFERENCES

Arinenko R. Yu., Anikin V.B., Golovkin V.I. Interferon system: the first line of defense
of the body // Terra Medica. - 2007. - No. 4. - S. 11-14.

Zaplatnikov A.L. Acute respiratory infections in children: modern possibilities of
etiotropic therapy // Russian Medical Journal. - 2004. - Vol.10, No. 3. - S. 103-107.
Konusova V.G., Simbirtsev A.S., Ketlinskii S.A. Production of interleukin-1 by peripheral
blood monocytes in children with respiratory diseases // Immunology - 2002 - No. 1 - P.
52-55.

Gwaltney J. M. Jr., Park J., Paul R. A. Randomized controlled trial of clemastine fumarate
for treatment of experimental rhinovirus colds // J. Infect. Dis. - 2013. - No. 4. - R. 216-
220.

Shi H. Z., Deng J. M., Xu H. et al. Effect of inhaled IL-4 on airway hyperreactivity in
asthmatics // Am. Rev. Resp. Dis. - 1998. - Vol. 157. - P. 1818-1821.

Scott M.E., Kubin M., Kohl S. High level interleukin-12 production, but diminished
interferongamma production, by cord blood mononuclear cells // Pediatr. Res. - 1997.-V.
4194 - Pt. 1-P.547-553

Sourovenko T. N., Kochetkova Y. A., Geltser B. I. Interleukin-4 (IL-4) and NO metabolites
in the exhaled air condensates (EAC) of atopic children as a predictor of BA development
// Eur. Respir. J. - 2001. - Vol. 18 (Suppl. 33). - P. 38.

Ubaydullaev M.M., & Mahmutaliyev 1.V. (2022). EFFECTIVENESS OF FOREIGN AND
LOCAL DEFOLIANTS ON THE OPENING OF CUPS. International Journal of Advance
Scientific Research, 2(05), 6-12. https://doi.org/10.37547/ijasr-02-05-02

Ubaydullaev M.M., & Makhmudova G.O. (2022). MEDIUM FIBER S-8290 AND S-6775
COTTON AGROTECHNICS OF SOWING VARIETIES. European International
Journal of Multidisciplinary Research and Management Studies, 2(05), 49-54.
https://doi.org/10.55640/eijmrms-02-05-12

Ubaydullaev M.M., & Sultonov S.T. (2022). DEFOLIATION IS AN IMPORTANT
MEASURE. European International Journal of Multidisciplinary Research and
Management Studies, 2(05), 44-48. https://doi.org/10.55640/eijmrms-02-05-11
Tantinikorn W., Alper C., Bluestone C. Outcome in pediatric tracheotomy // Am. J.
Otolaryngol. - 2003. - Vol. 24.-P. 131-137.

The characteristics of the humoral antibacterial immunity of young children with
respiratory organ diseases // O. P. Zinkevich, V. M. Bondarenko, VIu Delian et al. // Zh
Mikrobiol Epidemiol Immunobiol. - 1999. - Vol. 2. - P. 65-68.

383


https://doi.org/10.37547/ijasr-02-05-02
https://doi.org/10.55640/eijmrms-02-05-12
https://doi.org/10.55640/eijmrms-02-05-11

