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THE STATE OF IMMUNOLOGICAL REACTIVITY AND NONSPECIFIC PROTECTION
FACTOR (LYSOZYME) IN CHILDREN WITH REACTIVE ARTHRITIS
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Aim. An improvement of diagnostics and prognostication of ReA clinical course in children on the base of studying
the immunological reactivity and non-specific protection factor (lysozyme).

Materials and methods. Examination of children took place in the municipal children's cardiorheumatologic de-
partment of MHPI “Kharkov municipal children's clinical hospital Ne 24" and municipal children's polyclinic of
the Kharkov city (Ne 1, 2, 7, 12, 13, 14, 23).

40 children with ReA underwent immunological examinations, detection of sIgA in the saliva and lysozyme in the
blood serum in acute period and in 9—12 months afier the beginning of disease. 19 children (47,5 %) — 2—6 years old,
21 children (52,5 %) — 7—14 years old. Boys—22 (55,0 %), girls — 18 (45,0 %). The mean age of children in group was
7,2+0,32. The control group included 32 healthy children. The mean age of children in group was 7,4+0,54.

The ReA diagnosis was set according to the order of Ukrainian MHP of 19.07.2005 Ne 362 “Protocol of diagnostics
and treatment of disease of musculoskeletal system and connective tissue in children ICD-D M00-M25 arthropathies”.
Immunological examinations included the study of indices of cellular, humoral, monocytic-phagocytic links of im-
munity, content of cytokines (IL-1f, IL-6), detection of sIgA and index of nonspecific protection factor (lysozyme).
Assessment of results of researches was carried out using STATISTICA program for Windows (version 10.0), Mi-
crosoft Excel 2012, MATLAB 2015a.

Results. In the ReA acute period in children was observed depression of T-system on the background of activation
of immunity B-system as the reliable decrease of CDS8, CD25 and increase of CD21. There was revealed an in-
crease of IL-6, increase of phagocytic number, spontaneous NBT-test and spontaneous neutrophils activity index.
The sigA level reliably exceeded the standard. At determination of lysozyme the blood serum of patients with ReA
in acute period was revealed its deficiency comparing with the standard.

In 9—12 months after the beginning of disease in subgroup of children with prolonged and relapsing clinical course
was preserved the increase of IL-6 level and decrease of CD8, CD25 and increase of CD21, increase of sIgA and
low content of lysozyme. The indicators of the favorable ReA outcome (remission) are: normalization of indices of
T- and B-cellular link of immunity, IL-6, sIgA and lysozyme.

Conclusions.

1. In the ReA acute period was detected the decrease of CDS8, CD25, increase of CD21and IL-6. The phagocytic
link of immunity functions in the hypercompensation mode with emaciation (decompensation) phenomena. The
sIgA content is increased and lysozyme level is decreased.

2. In 9—12 months after the beginning of disease in subgroup of children with remission was detected normalization
of indices of T- and B-cellular links of immunity IL-6, sIgA and lysozyme. In subgroup of children with prolonged
and relapsing clinical course was preserved increase of CD21, IL-6, sIgA and decrease of CDS8, CD25 and lysozyme
Keywords: reactive arthritis, children, cellular and humoral immunity, cytokines, secretory immunoglobulin A, lysozyme
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Yemanoenenvl ocobennocmu Hapywenuil UMMYHOL02UHECKO20 20Meocmasa y oemetl, OONbHBIX PeaKmueHbIMU ap-
mpumamu (PeA) 6 ocmpom nepuode. Yepes 9—12 mecayes om nauana 3abonesanus 6 noozpynne oemeltl ¢ pemic-
cuetl ommeueHa HOpMAanu3ayus noxKazamenell KiemoyHoz2o 36eHa uMmynumema, unmepneikur — 6 (MJI-6, slgA
u auzoyuma. Hebnaconpuamuoiil ucxoo PeA xapaxmepusosanca nogviuenuem CD21, UJI-6, sIgA u cnuscenuem

CDS, CD25, nuzoyuma

Knrwouegvie cnosa: peakmusnviii apmpum, oemu, KJIemoyHblll U SYMOPALbHbIL UMMYHUMEN, YUMOKUHbL, CeKpe-

TMOPHBIUL UMMYHO2I00VIUH A, Tu30yum

1. Introduction

The diseases of musculoskeletal system are con-
sidered throughout the world as the most spread pathol-
ogies of the modern society. According to the WHO
prognoses to the 2020 year 20 % of human population
will suffer from arthritis [1, 2].

In different countries the ReA frequency is 8—
41 %. The prevalence of inflammatory diseases of joints
in children is 75 cases for 100 000 of children population.
In the structure of rheumatic diseases of children to
14 years old ReA consists 56 % [3].

ReA diagnostics in children remains difficult.
The diversity of clinical manifestations and variability
of the ReA clinical course often result in diagnostic
mistakes, inopportune beginning of etiopathogenetic
therapy and, as a consequence, chronization of patho-
logical process or ReA and transformation into the other
chronic diseases of joints.

Despite the existing studies of ReA etiology and
pathogenesis the problems of the state of immune system
and nonspecific protection factors in children with ReA
are not completely considered, so, the further study is
needed [4].

2. Substantiation of research

ReA pathogenetic mechanisms are not completely
clear [5-7]. There are scientific researches that prove the
participation of cytokines in pathogenesis of rheumatic
diseases, confirming the most spread hypothesis of ReA
pathogenesis based on cytokines imbalance [8, 9]. Last
years there appeared the scientific researches about
participation not only cytokines but also neutrophils in
pathogenesis of rheumatic diseases [10]. There is also an
opinion that in ReA development take part the T-cellular
mechanisms, neutrophils and cytokines [11].

Among the different factors, that characterize the
protective-adaptive reactions of organism at infectious
process, the main role belongs to immunological mecha-
nisms not only specific but also the nonspecific ones. That
is why, it is necessary to carry out the research of nonspe-
cific protection factors including lysozyme. Lysozyme is
an enzyme that destructs the mucopolysaccharides of bac-
terial membranes. Lysozyme system is the probable link
for appearance of the competitive relations with specific
immunity [12, 13]. Although in literature is available an
information about changes in immune status of patients
with ReA there are no data about the state of nonspecific
protection factors at ReA, especially lysozyme.

So, the actual problem is the study of the state
of immunological reactivity and nonspecific protection

factor (lysozyme) for determination of prognostic factors
for diagnostics of ReA clinical course.

3. Aim of research

An improvement of diagnostics and prognostica-
tion of ReA clinical course in children on the base of
studying the immunological reactivity and nonspecific
protection factor (lysozyme).

4. Materials and methods of research

Examination of children was carried out in the
municipal children’s cardiorheumatologic department
of MHPI “Kharkov municipal children’s clinical hos-
pital Ne 24” and municipal children’s polyclinic of the
Kharkov city (Ne 1, 2, 7, 12, 13, 14, 23).

40 children with ReA underwent immunologi-
cal examinations, detection of sIgA in the saliva and
lysozyme in the blood serum in acute period and in 9—
12 months after the beginning of disease. 19 children
(47,5 %) — 2—6 years old, 21 children (52,5 %) — 7-14 years
old. Boys — 22 (55,0 %), girls — 18 (45,0 %). The mean
age of children in group was 7,2+0,32. The control group
included 32 healthy children. The mean age of children
in group was 7,4+0,54.

The ReA diagnosis was set according to the order
of Ukrainian MHP of 19.07.2005 Ne 362 “Protocol of
diagnostics and treatment of disease of musculoskel-
etal system and connective tissue in children ICD-D
MO00-M25 arthropathies”.

Immunological examinations included the study
of indices of cellular, humoral, monocytic-phagocytic
links of immunity, content of cytokines (IL-1pB, IL-6). In
the cellular link of immunity the lymphocytes subpopu-
lations (CD3+, CD4+—, CD8+, CD25, CD21) were deter-
mined by the method of membrane immunofluorescence
with monoclonal antibodies. T-active lymphocytes were
determined by the method of rosette creation. The deter-
mination of serum immunoglobulins of A, M, G classes
was carried out by spectrophotometric method. Mono-
cytic-phagocytic link of immunity was assessed taking
into account the phagocytic and metabolic activity of the
blood leukocytes using the determination of phagocytic
number (PN), spontancous and induced NBT-test. For
assessment of cytokine status in examined patients were
determined the IL-1f (series Ne 231014 23.10.2014) and
IL-6 (series Ne 097 17.11.2014) levels the in blood serum
by “sandwich”-method of solid-phase immunosorbent
analysis (ISA) using monoclonal antibodies and the
set of reagents produced by the firm “Cytokine” (Sent-
Petersburg, Russia).
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For sIgA study was carried out the sampling of
saliva from the oral cavity into the special container “ep-
pendorf” on empty stomach, in the morning in amount
of 0,5-1 ml.

The sIgA determination is based on the use of
sandwich”- variant of solid-phase immunosorbent analy-
sis. The study was carried out with the use of laboratory
set of reagents for immunosorbent determination of se-
cretory IgA in the biological liquids “Secretory IgA-ISA»
of «<HEMA» Ltd (Ne FSR 2009/06385 of December, 16,
2009 year).

For quantitative determination of lysozyme was
used the blood serum. In this test was used the “sand-
wich” method of ISA analysis with two specific antibod-
ies to the human lysozyme. The research was carried out
using laboratory set Lysozym ELISA Kit immundiagnos-
tic AG (Valid from 06.08.2014).

Assessment of the received results was carried
out with the help of STATISTICA program for Windows
(version 10.0), Microsoft Excel 2012, MATLAB 2015a.
The comparison of quantitative indices in studied gro-
ups was realized using nonparametric criteria: Mann-
Whitney, Kruskal-Wallis, ANOVA, x>, median test. The
comparison of studied indices in the dynamics after

the end of treatment was carried out with the help of
Wilcoxon criterion.

5. Results of researches

At the study of immunological reactivity and non-
specific protection factor (Table 1) was detected the re-
liable increase of B-lymphocytes (CD 21) (p<0,01), sIgA
(p<0,01), IL-6 (p<0,01), phagocytic number (p<0,01),
spontaneous NBT-test (p<0,001) and spontaneous neu-
trophils activity index (p<0,01). The decrease of T-lym-
phocytes-suppressors (CDS), activated T-lymphocytes
(CD25) and lysozyme (p<0,01).

In 9-12 months after the beginning of disease
(Table 2) was detected the reliable increase of CD 8,
CD 25, lysozyme (p<0,01). Decrease of CD 21 (p<0,05),
IL-6 (p<0,05) and sIgA (p<0,01).

At comparison of induces of immunological ac-
tivity and nonspecific protection factors in children
with ReA in 9-12 months after the beginning of disease
(Table 3) in the subgroup of children with prolonged
and relapsing clinical course the CD8 (p<0.01), CD25
(p<0.01), lysozyme (p<0.05) were reliably decreased and
CD21 (p<0.05), sIgA (p<0.05) were increased comparing
with the subgroup of children in the period of remission.

Table 1

Indices of immunological reactivity and nonspecific protection factor (lysozyme) in children with ReA with the acute
clinical course

Index Acute clrllr:zgl course Contrrlilziroup P
CD3, % 66,0 (58,9; 71,2) 67,0 (62,4; 72,6) p>0,05
CD3, thousand 1,8 (1,3; 2,6) 2,2(1,3;2,9) p>0,05
CD4, % 39,0 (34,7; 42,0) 38,0 (34,4; 41,0) p>0,05
CDA4, thousand 1,1 (0,8; 1,6) 1,2 (0,7; 1,7) p>0,05
CD8, % 25,5 (24,0; 29,0) 28,0 (26,0; 33,0) p<0,01
CDS8, thousand 0,7 (0,5; 1,1) 0,9 (0,6; 1,3) p<0,05
CD21,% 20,0 (17,0; 24, 0) 18,0 (13,8; 21,0) p<0,01
CD21, thousand 0,5(0,3; 1,1) 0,6 (0,3;0,9) p>0,05
T-lymphocytes CD25, % 17,0 (11,9; 19,0) 17,0 (14,4; 21,6) p>0,05
T-lymphocytes CD25, thousand 0,5(0,4;1,1) 0,7 (0,5; 1,3) p<0,01
IL-1B, pg/ml 16,2 (3,62; 70,8) 18,7 (6,2; 35,1) p>0,05
IL-6, pg/ml 5,6 (1,6;29,6) 2,1(0,85;5,7) p<0,01
Phagocytic number 3,8 (2,8;4,2) 3,5(1,8;3,9) p<0,01
Spontaneous NBT, % 31,0 (24,9; 34,1) 9,7 (8,0; 11,0) p<0,001
Stimulated HBT,% 73,0 (62,5; 78,0) 71,0 (52,6, 76,2) p>0,05
Spontaneous neutrophils activity index, unit 0,6 (0,5; 0,8) 0,1(0,1;0,2) p<0,01
Stimulated neutrophils activity index, unit 1,5 (0,9; 1,6) 1,4 (1,15 1,5) p>0,05
Ig A (serum), g/l 1,3(0,9; 1,7) 1,1 (0,9; 1,5) p>0,05
Ig M (serum), g/l 0,99 (0,8; 1,2) 0,9 (0,4; 1,1) p>0,05
Ig G (serum), g/l 10,5 (9,1; 11,5) 10,1 (8,2; 11,7) p>0,05
slgA, mg/ml 292,6 (82,1; 379,3) 104,5 (25,9; 243,7) p<0,01
Lysozyme, ng/ml 229,5(131,3; 566,0) 1250,0 (669,9; 4217,4) p<0,01
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Table 2

Indices of immunological reactivity and nonspecific protection factor (lysozyme) in children with ReA with the acute
clinical course and in 9-12 months after the beginning of disease

Index Acute clinical course In 9-12 months .
n=40 n=40

CD3, % 66,0 (58,9; 71,2) 68,0 (64,0; 72,0) p>0,05
CD3, thousand 1,8 (1,3;2,6) 1,8 (1,4;2,8) p>0,05
CD4, % 39,0 (34,7, 42,0) 40,0 (37,0; 41,0) p>0,05
CD4, thousand 1,1 (0,8; 1,6) 1,1 (0,9; 1,7) p>0,05
CDS8, % 25,5 (24,0; 29,0) 28,0 (26,1; 30,0) p<0,01
CDg, thousand 0,7 (0,5; 1,1) 0,8 (0,6; 1,2) p>0,05
CD21, % 20,0 (17,0; 24, 0) 19,0 (18,0; 21,0) p<0,05
CD21, thousand 0,5(0,3; 1,1) 0,5 (0,4;0,9) p>0,05
T-lymphocytes CD25, % 17,0 (11,9; 19,0) 18,0 (16,1; 22,0) p<0,01
T-lymphocytes CD25, thousand 0,5(0,4;1,1) 0,5 (0,4; 0,8) p>0,05
IL-1pB, pg/ml 16,2 (3,62; 70,8) 11,5 (6,4;51,4) p>0,05
IL-6, pg/ml 5,6 (1,6; 29,6) 3,3 (1,25; 13,08) p<0,05
Phagocytic number 3,8(2,8;4,2) 3,9 (3,6;4,2) p>0,05
Spontaneous NBT,% 31,0 (24,9; 34,1) 26,0 (13,5; 38,9) p>0,05
Spontaneous neutrophils activity index, unit 0,6 (0,5; 0,8) 0,6 (0,3; 0,7) p>0,05
Stimulated NBT, % 73,0 (62.5; 78,0) 74,0 (69,0; 77,0) p>0,05
Stimulated neutrophils activity index, unit 1,5 (0,9; 1,6) 1,5(1,4;1,5) p>0,05
Ig A (serum), g/l 1,3 (0,9; 1,7) 1,5(0,9; 1,7) p>0,05
Ig M (serum), g/l 0,99 (0,8;1,2) 1,1 (0,9; 1,2) p>0,05
Ig G (serum), g/l 10,5 (9,1; 11,5) 10,3 (8,4; 11,6) p>0,05
sIgA, mg/ml 292,6 (82,1;379,3) 166,4 (28,6; 424,6) p<0,01
Lysozyme, ng/ml 229, 5 (131,3; 566,0) 1047,5 (244,0; 3395,0) p<0,01

Table 3

Indices of immunological reactivity and nonspecific protection factor in children with ReA in 9—12 month after the
beginning of disease depending on clinical course

. Prolonged and relapsing
Indices _Rem1ss1on clinical course p
n=31 (77,5 %) =9 (22,5 %)

CD &8, % 28,0 (26,1; 30,0) 25,3 (24,0; 29,0) p<0.01

CD 25, % 18,0 (16,1; 22,0) 17,0 (11,9; 19,0) p<0.01
CD 21, % 19,0 (18,0; 21,0) 20,0 (17,0; 24,0) p<0.05
NJI-6, pg/ml 3,1(1,25; 13,08) 5,4 (1,6; 29,6) p<0.05
sIgA, mg/ml 102,0 (28,1; 398,8) 202,2 (105,6; 469.9) p<0.05
Lysozyme, ng/ml 1350,0 (625,5; 3400,0) 370,0 (155,5; 565,0) p<0.05

6. Discuss of the results of research
In the ReA acute period in children was detected
the depression of T-system on the background of acti-

NBT-test and spontaneous neutrophils activity index. It

testifies to the fact that despite the high functional activity
of immunity phagocytic link, its reserves are insufficient

vation of immunity B-system as the reliable decrease of
relative and absolute content of T-lymphocytes-suppres-
sors (CDS), absolute number of active T-lymphocytes
(CD25) and increase of relative content of B-lympho-
cytes (CD21). There was revealed an increase of proin-
flammatory cytokine IL-6 comparing with the standard.

As to the functional activity of the phagocytizing
blood cells in the ReA acute period, there was detected
the reliable increase of phagocytic number, spontaneous

for the full-fledged elimination of organism from antigen-
ic load. At the study of humoral immunity was detected
that the mean indices of the serum Ig A, M, G did not dif-
fer from the referent values (p>0,05). At the study of sIgA
content was detected that in the ReA acute period the sIgA
level reliably exceeded the standard (p<0.01). At determi-
nation of lysozyme content in the blood serum of patients
with ReA in the acute period was revealed its deficiency
comparing with the standard (p<0,01) (Table 1).
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In 9-12 months after the beginning of disease at
the study of cellular immunity indices was detected the
reliable increase of CD8 comparing with the group of
patients with the acute clinical course (p<0,01). The index
of CD21 decreased (p<0,05) and index of CD25 increased
(p<0,01). At analysis of cytokine profile IL-6 level reli-
ably decreased comparing with the ReA acute clinical
course (p<0,05). Indices of the phagocytizing blood cells
activity did not reliably change and did not differ from the
phagocytosis of the acute group that testifies to the pre-
serving imbalance in phagocytosis processes. The com-
parative analysis of sIgA content in patients with ReA in
9-12 months after the beginning of disease demonstrated
the reliable decrease comparing with initial data (p<0,01).
The lysozyme content in the blood serum of patients with
ReA in 9-12 months after the beginning of disease reli-
ably increased (p<0,01) (Table 2).

In 31 (77,5 %) children in 9-12 months after
the beginning of disease was detected remission, in
9 (22,5 %) children was detected the prolonged and
relapsing clinical course. In the subgroup of chil-
dren with prolonged and relapsing clinical course
(Table 3) was preserved the increase of IL-6 level,
disorder of T- and B-systems of immunity as the reli-
able decrease of CD§, CD25 (p<0.01) and increase of
CD21 (p<0.05), increase of sIgA (p<0.05) and the low
content of lysozyme (p<0.05) that results in formation
of hypersensitization of organism. The normaliza-
tion of indices of T- and B-cellular link of immunity,
IL-6, sIgA and lysozyme testifies to the favorable ReA
outcome (remission).

7. Conclusions

1. In the ReA acute period was detected the de-
crease of CD8, CD25 and increase of CD21, 11-6, sIgA.
Phagocytic link of immunity functions in the hyper-
compensation mode with emaciation (decompensation)
phenomena.

2. The acute clinical course of ReA is character-
ized with lysozyme decrease in the blood serum.

3. In 9-12 months after the beginning of disease
in the subgroup of children with remission was detected
the normalization of indices of T- and B-cellular links of
immunity, IL-6, sIgA and lysozyme.

4.In subgroup of children with prolonged and
relapsing clinical course was preserved the increase
of CD21, IL-6, sIlgA and decrease of CD8, CD25 and
lysozyme.
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KOMBIHOBAHE JIIKYBAHHA BUCOKOAU®EPEHIIMOBAHOI'O PAKY IIIUTOBUTHOI
3AJI031: B ®OKYCI PEKOMBIHAHTHHM JIOJACbKHWI TUPEOTPOIITH-AJIb®A

© I1. I1. 3innu

Y naseoeniti pobomi npedcmasneni pezynomamu 00CIiONCEHHS 3 BUBHEHMHS NEPEBA2 3ACMOCYBAHHA HOB02O0 3ACO0Y
Gapmarxomepanesmuunoi Kopexkyii nicis mupeoioekmomii — peKOMOIHAHMHO20 THOCbKO20 MUPeomponiny-aibgpa
(paTTT). Bcmanosneno, ujo sukopucmanns pil Tl nioguwye egpexmugnicms abaayii 3a1umKo8oi mupeoioHoi mxa-
HUHU NOPIGHAHO 3 MPAOUYTUHUM Memo0amu Ni02omoeKu (nonepeors BIOMIHa NPpULoMy Npenapamie 1e60mupoKCcl-
HY HAMPII0), NIOBUULYE CYO EKMUBHY OYIHKY CRPULHAMMSA AKOCMI JCUmms nayienmamu

Knrwouoei cnosa: sucoxoougepenyitiosanuii pax wumosuOHoi 3a103u, PeKOMOIHAHMHUL JTIOOCKUL MUPEOmpo-
niH-anb@a, AKICMb JCUMnsl, MUpeo2iodyit, abnayis, pidiotioomepanis

Aim. An assessment of the effectiveness of treatment and also the detection of advantages of prescription of the
recombinant human thyrotropin-alpha (rhTTH) in postoperative period in patients with the highly differentiated
cancer of thyroid gland (HDCTG) comparing with traditional method of preparation (cancellation of the thyroid

hormones) to the treatment using radioactive iodine.

Methods. There was carried out an analysis of the treatment of 100 patients with HDCTG: the control group —
56 patients (standard tactics), the main group — 44 patients (the use of rhTTH). There was carried out the scanning
of all the body in 48 hours after administration of 150 MBc 1311, was detected the concentration of thyroglobulin
and antibodies to it, the level of thyrotropic hormone, was carried out the ultrasound of neck and also questioning

about the life quality.

Results. The comparative analysis of the data of studied groups demonstrated the reliably less number of isotope
accumulation nidi in persons whose preparation was carried out with the help of rhTTH, that is the absence of visible
catch in 25 % of cases in patients from the category of low risk (in 5,7 times higher than in analogous cohort of the
control group — 4,4 %) and in 7,1 % — in patients from the high risk group. The number of cases of the minimal visi-
ble catch <0,1 % in patients of the high risk category is reliably higher comparing with the control one (78,1 % and
56,1 % respectively, P<0,01). The level of stimulated serum thyroglobulin >2,0 ng/ml was detected in 3,1 % of cas-
es in the main group whereas in the control one — 13,1 %; within 1,0-2,0 ng/ml was detected reliably less often in
the main group: 8,3 % in the low risk patients and 12,5 % — in the high risk ones comparing with the control group
(28,6 % and 31,7 % respectively). The effective decrease of thyroglobulin level in 6—8 months after radioiodine
therapy was detected in 22 (91,7 %) patients of the main low risk group and in 27 (84,4 %) — ones of the high risk
that is reliably higher than in the control group (60,0 % and 53,7 % respectively, P<0,01). In the main group was
not observed any clinical relapse of disease or persistence of pathological tumor process, in the control group on the
contrary — 2 clinical relapses (4,9 %) and 4 cases (9,7 %) of persistence of disease. In the main group nobody needed
the repeated operation during 6 months after radioiodine therapy because of absence of the regional metastases of
papillary carcinoma. The negative assessment of health was observed in 10,7 % of cases in the control group and was
not fixed in the main one. The positive assessment of health was observed in 63,6 % of patient who took recombinant

TTH comparing with the control group — 21,4 %.
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