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Today, indications for tonsillectomy are based mainly on clinical criteria rather than on the functional state of palatine tonsils (PT). Determination
of secretory immunoglobulin A (slgA) levels in the oropharyngeal secretion before and after antigen load on PT is one of the methods for
determining their functional capacity. However, this method has certain disadvantages, in particular not only PT were in the area of influence
of both specific and non-specific stimuli, but also other lymphoid structures of the pharynx.

The aim of the study is to improve the assessment of the immunofunctional state of PT.

Materials and methods. The authors investigated by enzyme-linked immunosorbent assay (ELISA) slgA and IFN-o contentin oropharyngeal
secretions in children with CT before and after antigen challenge vaccine OM-85 and the physical impact of ultrasound frequency of 880 kHz
on the palatine tonsils. All the results were statistically processed using U-test (Mann—Whitney—Wilcoxon test) and Fisher’s z-transformation.
Results and Conclusion. The proposed method has significant advantages over the existing one, namely it is more selective, and therefore
more accurate in determining the functional state of PT.

Increased levels of sIgA and IFN-a. in children’s oropharyngeal secretions suggest maintaining the functional reserve of the tonsils; the absence
of positive dynamics or negative dynamics of this indicator shows a functional failure of PT and can serve as an indication for surgical treatment
of children with CT.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of all the institutions mentioned in the work. Informed consent of the children’s parents was obtained for the research.

No conflict of interests was declared by the authors.

Key words: chronic tonsillitis, saliva, tonsillectomy indications, functional reserve.

dyHKLUiOHaNbHUI pe3epB NiaHeGIHHUX MUTAaNuKiB y AiTei 3a pe3ysibTaTaMM OLHKU
iMYHOJIOrYHUX NOKa3HUKIB

0.10. BpenyH1, I.A. Kocakiecbkal, O.®. MenbHukoB2

THaujoHanbHWM YHIBEPCUTET OXOPOHM 300P0B A YkpaiHw imeHi 1.J1. LLynuka, M. Knis

21y «IHcTUTyT oTonapuHronorii imeni O.C. Konominverka HAMH YkpaiHu», m. Kvis

CbOrogHi nokasaHHsa 40 TOH3UNEKTOMIT FPYHTYIOTECS NEPEBAKHO Ha KNIHIYHUX KDUTEPIFX, a HEe Ha PYHKLIOHaNbHOMY CTaHi NigHebiHHNX Muroa-
NINKIB. BM3HAYEHHA PIBHA CEKPETOPHOIO iMyHOMOOYAIHY A (SIGA) y pOTOMOTKOBOMY CEKPETI A0 Ta NICNA aHTUIEHHOMO HABaHTAXEHHS Ha Mia-
HEeBIHHI MUFAaNMKN € OOHNM i3 METOAIB B1U3HAYEHHS iXHbOI BYHKLIIOHANBHOI CNPOMOXHOCTI. OaHak Lei cnocid Mae nesHi Henonikn, 3oKkpema,
Yy 30Hi BNIVBY K CNeum®idHmX, Tak i HecneundiyHnx NOAPasHNKIB BUSBUVCA HE TiNbKW NiAHEBIHHI MUrAaVKK, ane 1 iHWwi NiMPOiaHI CTRYKTYpU
MOTKN.

MeTta — noninwuTy OLHKY IMyHODYHKLIIOHANBHOMO CTaHy NiAHEBIHHVIX MUMAAVIKIB.

Marepianu Ta metogun. [1ocniaxeHo BMIiCT SIgA Ta iHTepdepory anbda (IFN-o) y pOTOrOTKOBOMY CEKPETI AiTel 3 XPDOHIYHUM TOH3UNITOM
METOLOM IMYHOMEPMEHTHOIO aHanidy a0 Ta NICNSA aHTUIEHHOIO HaBaHTAXEHH:A BakumHOK OM-85 Ta disnyHMM BIMBOM Ha MiAHEOIHHI Muy-
roannkin yneTpassyky dYactotoo 880 kI, Yci pesynsraty ctatncTuiHo 06pobneHo 3 BrkopucTaHHaM U-kputepiio (kputepit ManHa—YiTHi—
BinkokcoHa) Ta z-nepeTBopeHHs 3a dilepom.

Pe3ynbraTtv Ta BACHOBKMW. 3aNpONOHOBaHWUIM METO Ma€e CYTTEBI MepeBary Nepes iCHylouMM, BiH € OinbLL CeNEKTUBHMM, a OTXe, OinbL TOY-
HUM Y BU3HAYEHHI BYHKLIOHANBHOrO CTaHy NigHEeBIHHNX MUTOANNKIB.

MingnuieHHs piBHa sIgA Ta IFN-a y poToroTKOBOMY CEKPETI AiTel CBIAYNTL NPO 30epexeHHs GyHKUIOHaNbHOro pe3epy NiAHEOIHHNX MUraa-
JIKIB; BIACYTHICTb NO3UTMBHOI AMHAMIKM aB0 HeratMBHa AHamika ubOoro nokasHmka CBigyuTb Npo GYHKLIOHATBHY HEAOCTATHICTb NIAHEOIHHNX
MUrAaVvKie i Moxe ByTV nokadaHHSaM A0 XiPYPriYHOro NikyBaHHS AiTein 3 XPOHIYHUM TOH3UAITOM.

JlocnigxeHHsa NpoBeaeHo BiANOBIAHO A0 NPUHLMNIB [eNbCIHCLKOI Aeknapadji. [1pOTOKON AOCNIAXEHHS yXBaNEHO NOKabHUM KOMITETOM 3 eTU-
K/ BCiX YCTAHOB, 3raganvix y poooTi. Ha npoBeAEHHS AOCNIOXEHHA OTPUMAHO IHPOPMOBaHY 3rofly OaTbkiB AiTen.

ABTOPY 3asBNSOTb NPO BIACYTHICTb KOHDAIKTY IHTEPECIB.

Knouosi cnosa: XpOoHiYHWI TOH3WIIT, CIMHA, NOKa3aHHA A0 TOH3WUNEKTOMII, QYHKLIOHaNbHUIA PE3EPB.

Introduction

oday, indications for tonsillectomy are
based mainly on clinical criteria rather
than on the functional state of palatine
tonsils (PT). Determination of secretory immu-
noglobulin A (sIgA) levels in the oropharyngeal
secretion before and after antigen load on PT is one
of the methods for determining their functional ca-

pacity [6]. This method allows doctors to assess the
functional state of PT by levels of sIgA secretion
before and after antigenic action in the form of bac-
terial lysate application to the surface of PT and
non-specific irritation by an alternating magnet-
ic field (non-specific stimulus) from the neck [6].
In this way, the assessment of the functional state
of PT was performed by changes in sIgA levels in
saliva: an increase in the concentration of this im-
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munoglobulin by more than 30% from basal value
was considered positive, which allowed doctors to
appoint conservative therapy of chronic tonsillitis
(CT). However, this method has certain disadvan-
tages, in particular not only PT were in the area of
influence of both specific and non-specific stimuli,
but also other lymphoid structures of the pharynx.

There are many old and new proposals for de-
termining the functional state of PT from simple
and complex cytological techniques [1] to multi-
factorial immuno-biochemical analysis of the oro-
pharyngeal secretion, including determining the
ratio of cells of different genesis [6]. The basis of
the immune protection of mucous membranes is
the formation of humoral immunity on their sur-
face, namely in the oropharynx, eyes, upper and
lower respiratory tract, and intestines [1]. It is be-
lieved that the main local protection factors associ-
ated with the palatine tonsils are sIgA, interferon
alfa (IFN-a), and non-specific protection factors
such as defensins and elafins [9]. So far, the me-
thod of determining the changes in sIgA level in
saliva before and after antigen load on PT has been
considered the most effective one [8]. This method
allows doctors to assess the functional state of PT
by levels of sIgA secretion before and after antigen-
ic action in the form of bacterial lysate spray appli-
cation to the surface of PT and non-specific irrita-
tion by an alternating magnetic field (non-specific
stimulus) from the neck [3]. The assessment of the
functional state of PT was performed by changes
in sIgA levels in saliva: an increase in the concen-
tration of this immunoglobulin by more than 30%
from basal value was considered positive, which al-
lowed doctors to appoint conservative therapy of
CT. This method was tested in hospitals in Kyiyv,
Vinnitsa (Ukraine) and proved its positive role in
determining the treatment strategy for patients
with CT [7]. However, this method of determining
the immunofunctional state of PT in patients with
CT showed some disadvantages, and the main ones
were as follows:

1) the area of influence of the magnetic field in-
volved the lymph nodes of the neck and blood ves-
sels;

2) the treatment of the surface of tonsils by
spraying with microbial antigens was broad-band
and poorly guided and affected all lymphoid ele-
ments of the pharynx.

Thus, by stimulating additional lymphatic for-
mations, the existing method makes it impossible
to separate the reaction of lymphoid tissue of PT
from the reaction of other lymphoid formations
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in this area, and hence to obtain a reliable assess-
ment of the function of PT. New method based on
more targeted introduction of antigens into the
tonsil tissue, the use of ultrasound directly in con-
tact with the surface of the tonsils, more prolonged
exposure to specific and non-specific load on the
tonsils, as well as determination of changes in the
levels of sIgA and IFN-a, which is actively produced
by the lymphoid and nonlymphoid cells [8,9].

The aim of the study — to improve the assess-
ment of the immunofunctional state of PT.

Materials and methods of the research

The study was performed at Otolaryngological
Department of OKHMATDYT hospital in Kyiv
(Ukraine); immunological studies were conducted
in the laboratory of immunology and pathophy-
siology of the State Institution «Kolomiychenko
Institute of Otolaryngology» of the National Aca-
demy of Medical Sciences of Ukraine. The study
involved children aged 10 to 16 with the diagnosis
of chronic tonsilitis. The number of exacerbation
episodes was 2—3 per year. There were 12 girls and
8 boys. The control group consisted of virtually
healthy children (10 patients) of the same age. The
immunofunctional state of PT was determined in
two tests: the old one (M) with the use of magne-
totherapy device Magniter (Ukraine) and micro-
bial challenge of mucosal vaccine (bacterial lysate
spray), as described in the Patent «UA 33382A»,
and the new one (M,), which is proposed by the
authors. In the new method, the bacterial lysate
OM-85 was prepared ex tempore at the rate of
3.5 mg of the drug per 1 ml of sterile sodium chlo-
ride solution and applied to PT. After its applica-
tion, ultrasound was applied at a frequency of 880
kHz (LORA-Don apparatus) through the oral ca-
vity directly on the PT surface for 20 seconds once
aday for 7 days in a row. The levels of sigA (ELISA
method, Xema-Medica reagents), INF-a. (ELISA
method, Cytokine reagents), immunoassay analy-
ser Lab-line (Austria) were determined in the sali-
va, which was collected and prepared for research
according to the guidelines of the Institute of Oto-
laryngology of the National Academy of Medical
Sciences of Ukraine [3].

All the results were statistically processed using
U-test (Mann—Whitney—Wilcoxon test), Fisher’s
z-transformation and WinPEPI computer pro-
grams.

The research was carried out in accordance
with the principles of the Declaration of Helsinki.
The research protocol was approved by the Local
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Table 1

Content of IgA and INF-a in oropharyngeal secretion in children with CT and healthy donors

Groups Number of observations (n) slgA (g/1) M£m IFN-a (pg/ml) M+m
Control (n=10) 10 0.85+0.2 19.542.5
CT (n=20) 20 0.35+0.1* 7.5+2.5%

Note: *P<0.05 in relation to the control group.

Table 2

Content of IgA in saliva of children with CT, who underwent stimulation of the tonsils by various methods

Groups Number of patients slgA (g/l) M m Number of positive reactions
My n=10 0.45+0.15 7
Mn n=10 0.55+0.1 5

Table 3

Content of IFN-a in saliva of children with CT, who underwent stimulation of the tonsils by various methods

Groups Number of patients IFN-a (pg/ml) M £ m Number of positive reactions
My n=10 10.5+0.5 4
Mpn n=10 20.5+£2 5% 8
Note: *P<0.05 in relation to M1 group.
Ethics Committee of all the institutions mentioned Discussions

in the work. Informed consent of the children’s
parents was obtained for the research.

Results of the research

It was found that the levels of IgA and INF-a
in oropharyngeal secretion was significantly diffe-
rent in children with CT and those of control
group, mainly with a downward trend (Table 1).

The testing according to the method with the
use of magnetic field (M1) and mucosal vaccine and
the new method (M, ) showed the following results
(Table 2).

As can be seen from Table 2, according to the
new method, the increase in sIgA in oropharyn-
geal secretion was 22%compared to the old me-
thod, but the number of cases with a positive re-
action of stimulation of sIgA levels was lower by
28.57%.

Table 3 presents data on the activation of IFN-a
production and its content in saliva with influence
on PT by different methods. In contrast to the
level of sIgA, the content of IFN-a in saliva and
the number of positive reactions to the test by My
method are characterized by a significant increase
in all cases. This is most likely due to the fact that
this cytokine is produced not only by lymphoid
cells, but also by the cells of other histogenesis,
which makes it impossible to assess the functional
reserve of PT on this indicator.

The findings indicate that the proposed method
of determining the functional state of PT in chil-
dren with CT is more selective, and therefore more
accurate than the old method.

Clinical and immunological example. Patient
M, aged 12. Diagnosis: chronic tonsillitis with fre-
quent exacerbation (2-3 times per year). A test
was performed to evaluate the immunofunction-
al state of the palatine tonsils by My method and
an increase in the level of secretory IgA by 37%
was obtained, which indicated that the immuno-
functional state of PT was allegedly preserved.
After 3 weeks, the immunofunctional state of the
patient’s PT was tested by M, method and stimu-
lation of sIgA level <15% was obtained, which may
indicate reduced PT function and may be an objec-
tive basis for surgical treatment of CT. When using
the new method, the stimulation of sIgA levels in
saliva decreased by 59.45% in this case.

On the basis of the carried-out research, a new
more selective method of evaluating immunofunc-
tional condition of PT was proposed, in which
the basic principle of combining non-specific and
specific irritation of tonsillar tissue was retained.
In the study, OM-85 was used as a new specific
stimulus and low-frequency ultrasound (880 kHz)
was used as non-specific stimulus, acting directly
(targetedly) on PT and excluding other lymphoid

14 ISSN 2663-7553 Modern pediatrics. Ukraine 3(123)/2022



YUntamte Hac Ha caunTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

structures of the pharynx from the area of influence.
The proposed method has significant advantages
over the existing one, namely it is more selective,
and therefore more accurate in determining the
functional state of PT. The new method of deter-
mining the functional state of PT also has advan-
tages over the methods of assessing the clinical
state of PT in case of CT. Such methods as the
Centor/Mclsaac score or the Paradise criteria
[8, 9] do not reflect the actual immunofunctional
state of PT and the immune system as a whole.

Conclusions

Thus, the new method M, (Ukrainian patent
UA 112528U) [2] 28.57% more accurately deter-
mines the functional state of PT, which allows it
to be the basis of clinical and immunological scor-
ing of the state of local immunity of patients with
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