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Introduction

In most cases, chronic inflammatory dis-
eases of the upper respiratory tract of both mi-
crobial and viral origin occur due to the im-
mune deficiency of systemic and local nature
[2, 12, 14, 15]. Among a large number of im-
munomodulation agents, a special role belongs
to plant preparations, which are characterized
by relative harmlessness and high efficiency,
both in case of systemic and local use [9, 12].
The clinical and immunological efficacy of
Esberitox plant preparation (Schaper & Brum-
mer, Germany) in a number of diseases of viral
and microbial origin has been shown [4, 5].
The composition of the preparation contains
extracts of Baptisia root, Echinacea purpurea
and Echinacea pallida roots, Thuja young
shoots and leaves. Sinupret and Imupret ob-
tained by phytoneering method (Bionorica AG)
and having sufficient substantiation of its use
in otolaryngological clinic are of great signific-
ance in immunocorrection [10, 11].

In a series of clinical and immunological
studies in children with acute respiratory viral
infections and chronic tonsillitis, as well as in
vitro experiments with tonsil cells, it was
shown that the antiseptic preparation Lizak
containing muramidase has a pronounced dose-
dependent effect on the cellular and humoral
local immunity factors [10, 13]. Particular at-
tention was paid to the formation of interferons
by tonsil cells, which was intensified in the
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presence of the preparation, as well as to the
discovery of regenerative properties of Lizak
preparation in relation to tissues of various
histogenesis. It seemed advisable to study the
possibility of using plant-derived immunomo-
dulators together with an antiseptic preparation
to identify their synergistic effect, which may
contribute to a more effective treatment of in-
fectious and inflammatory diseases of the up-
per respiratory tract. Background research was
carried out in vitro on tonsil cells of children
with chronic tonsillitis who underwent tonsil-
lectomy as medically indicated.

Materials and methods

The study was performed on cell suspen-
sions obtained from palatine tonsils of children
after tonsillectomy. Cell suspensions were pre-
pared according to the recommendations of
O.F. Melnikov [8] and adjusted to a concentra-
tion of 2 million/ml in medium 199 (Pan Eco,
RF) with 40 mg / ml gentamicin (Borshcha-
hivskyi CPP, Ukraine), 5% fetal bovine serum,
290 mg / ml glutamine, vitamin concentrate
(Serva, Germany).Then, 0.1 ml sterile filtrate
from Lizak preparation, which was prepared
from a tablet, pulverized in 10 ml Hanks’ ste-
rile solution and filtered through the Millipore
filter (Czech Republic), was added to the cells.
It was cultivated in EC 160 CO, incubator
(Turkey) for 24 hours. In the control, a sterile
starch filtrate was added instead of the filtrate
from the preparation. Separately, the solutions
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of Imupret and Esberitox preparations were
prepared, which were added to the culture with
or without Lizak at a dose of 10 mg of solid
matter per sample. After cultivation, the levels
of proinflammatory cytokine-interleukin-1§,
pro-allergic factor-interleukin-4, Th-1 — deriva-
tive of cytokine — interferon-y were studied in
the supernatant using the «Tsitokin LLC» rea-
gent kits (RF), as well as tissue regeneration
factor — transforming growth factor —TGF-1f
(Lab Line (Austria)). The preparation was pre-
pared from the cell pellet (drop method, E.A.
Kost, 1968), in which the relative nonviable
cell count was determined in a sample with
trypan blue using a light microscope (Olympus
CX21FS1).

The statistical analysis was performed
using Student's t-distribution [1].

Results

The data on the effects of preparations on
cell viability are presented in Figure 1, which
shows that plant-derived immunomodulators,
in contrast to Lizak preparation, did not signif-
icantly increase the survival percentage of
lymphoid cells of the palatine tonsils during
twenty-four hours when cultivated in vitro. Co-
cultivation with Lizak preparation increased
the percentage of viable cells, especially co-
cultivation with Esberitox and Lizak prepara-
tions (P=0.05).
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Figure 1. Relative content of viable cells in the
tissue culture of tonsils in cultivation with different
preparations.
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Subsequently, the level of IL-4, which is
one of the major factors in the activation and
excitation of B-lymphocyte proliferation, pro-
duced mainly by Th-2 cells and IFN-y — the so-
called immune interferon, produced by Th-1
cells, activated agents, cytokines or mitogens,
and NK cells, in the culture fluid of tonsil cells,
indicating the activation of different parts of
the immune system, under the influence of
immunocorrectors in vitro was investigated.

The study of the effect of immunomodu-
latory preparations on the production of IL-4
and IFN-y in the tonsil cells in vitro showed
that the level of IL-4 in children with chronic
tonsillitis did not significantly change from
baseline (without preparations). These data are
presented in Table.

The level of IFN-y varied mainly under
the action of immunomodulators (both Esberi-
tox and Imupret). Lizak used in combination
with immunomodulators (especially with Esbe-
ritox) showed a significant increase in interfe-
ron-y production (P<0.05).

Determination of the pro-inflammatory
cytokine IL-1B in the same culture fluid
showed that its level in the presence of Lizak
was lower than that of immunomodulators sep-
arately or in combination with Lizak prepara-
tion, i.e. Lizak actively inhibited interleukin-1§
synthesis by cells (Figure 2).
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Figure 2. The content of interleukin-1p in the
culture fluid after the action of different preparations
on the cells of tonsils. *P=0.05 in relation to «Con-
trol».
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Changes in the production of IL-4 and INF-y by lymphocytes of tonsils of children
with chronic tonsillitis in vitro under the action of immunomodulators

Preparations Interferon-gamma, pg/ml Interleukin-4, pg/ml Number of specimens
Without preparation 19.0 (8-29) 6.5 (4-11) 10
Lizak 29.5 (20-33) 6.0 (3-12) 10
Esberitox 37.5 (25-45)* 7.5 (5-11) 9
Imupret 38.5 (22-50)* 9.5 (4-14) 9
Lizak+ Esberitox 65.5 (40-78)** 10.2 (5-15) 10
Lizak+ Imupret 45.0 (31-60)* 11.5 (5-16) 10

*P=0.05; **P<0.05

Considering the fact that Lizak prepara-
tion has not only antibacterial [6, 11], but also
regenerative properties [13], and activates the
production of the transforming growth factor
TGF-1B, which is a marker of tissue regenera-
tion [3], it seemed appropriate to determine the
presence of this factor in supernatant after cul-
turing of tonsil cells of children with chronic
tonsillitis with plant-derived immunomodula-
tors separately and in combination with Lizak
preparation. It was found that both plant-
derived immunomodulators had a stimulating
effect to a greater extent with Lizak preparation
used separately (Figure 3). Since plant-derived
immunomodulators did not change the initial
level of TGF-1B in tonsil cell culture, it can be
assumed that they have an enhancing effect on
the mechanisms of formation of this cytokine
under the action of Lizak preparation. At the
same time, the effect of Lizak and Imupret was
of a tendency nature, and in combination of
Lizak with Esberitox, it was significant
(P<0.02).

When analyzing the obtained data, the
extensive effect of Lizak preparation in many
functional manifestations was different from
the action of plant-derived preparations, name-
ly: plant-derived preparations did not have any
effect on cell viability in culture, did not reduce
the level of the pro-inflammatory cytokine
interleukin-1p and did not stimulate the pro-
duction of the regeneration factor TGF-1p. At
the same time, the combined use of plant-
derived preparations and the antibacterial prep-
aration Lizakin cell culture of tonsils was ac-
companied by an increase in cell viability
compared to the use of Lizak preparation sepa-

Omopunonapuneonoeis, Ned-5 (2), 2019

rately, the stimulation of the regulatory antivir-
al factor interferon-y and an increase in the
production of tissue regeneration factor. Plant-
derived immunomodulator Esberitox was more
effective when combined with Lizak prepara-
tion than Imupret. The obtained results experi-
mentally substantiate the possibility of using
Lizak preparation in combination with plant-
derived immunomodulators to increase the
effectiveness of treatment of infectious and
inflammatory diseases of the upper respiratory

tract.
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Figure 3. The effect of preparations on the pro-
duction of transforming growth factor TGF-1§ by
cells of the palatine tonsils of children with chronic
tonsillitis in vitro.

Conclusions

1. Esberitox and Imupret significantly
(P=0.05) increased the production of y-IFN by
the cells of the palatine tonsils with a separate
application 2 times with respect to the control
group, and in the presence of the drug Lizak
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3.4 times with respect to the control group and
1.7 times for groups with separate use of Imu-
pret and Esberitox.

2. Stimulation of transforming growth
factor TGF-1P and cell viability of the tonsils
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Abstract

Introduction: Chronic inflammatory diseases of the upper respiratory tract of both microbial and viral ori-
gin occur due to the immune deficiency of systemic and local nature. Among a large number of immunomodula-
tion agents, a special role belongs to plant preparations, which are characterized by relative harmlessness and high
efficiency, both in case of systemic and local use and they are often combined with antimicrobial agents, therefore
the aim of the study was to investigate their effect on the reactions and condition of lymphoid cells of tonsilswith
separate and combined use in vitro.

Methods: Cell suspensions were prepared mechanically and adjusted to a concentration of 2 million/ml in
medium 199 with additives. Then, Lizak preparation was added to the cells and starch solution was used in con-
trol. Imupret and Esberitox preparations were added to the culture with or without Lizak preparation. After culti-
vation, the levels of proinflammatory cytokine — Interleukin-1p, pro-allergic factor — Interleukin-4, Th-1 — deriva-
tive of cytokine — interferon-y were studied in the supernatant using the «Tsitokin LLC» reagent kits (RF), as well
as tissue regeneration factor — transforming growth factor -TGF-1f (Austria). The preparation was prepared from
the cell pellet, in which the relative nonviable cell count was determined in a sample with trypan blue using a light
microscope (Olympus CX21FS1).The statistical analysis was performed using Student's t-distribution.

Results: Plant-derived preparations did not have any effect on cell viability in culture, did not reduce the
level of the pro-inflammatory cytokine interleukin-1p and did not stimulate the production of the regeneration
factor TGF-1P. At the same time, the combined use of plant-derived preparations and the antibacterial preparation
Lizak in cell culture of tonsils was accompanied by an increase in cell viability compared to the use of Lizak
preparation separately, the stimulation of the regulatory antiviral factor interferon-y and an increase in the produc-
tion of tissue regeneration factor.

Conclusion: The immunomodulating properties of the antibacterial preparation Lizak and plant-derived
immunomodulator Esberitox significantly differ in the points of application.

Both plant-derived preparations stimulated the production of y-interferon by tonsil cells in the presence of
Lizak preparation, the transforming growth factor TGF-1p, the viability of tonsil cells was the highest with the
combination of Lizak and Esberitox.

Key words: plant-derived preparations, antibacterial agents, tonsil cell cultures, cytokines.

BIIJINB IMYHOMOAYJJIOIOYUX IMPEMTAPATIB POCJIMHHOI'O TOXO/’KEHHS,
OKPEMO ABO B KOMBIHAIIII 3 MPEITAPATOM «JII3AK» IN VITRO, HA PEAKIIIi TA CTAH
JIM®OITHUX KJIITUH MUTJTAJUKIB JITEN 3 XPOHIYHAM TOH3UJIITOM
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Anomayis

Bcmyn: XpoHiuHi 3amajibHi 3aXBOPIOBAaHHS BEPXHIX AMXaIbHUX IUISXIB K OaKTepiaJlbHOTO, TaK 1 BipyCHO-
T0 MOXO/KEHHSI BUHUKAIOTh Yepe3 iIMyHHY HEJOCTaTHICTh CHCTEMHOTO Ta MiclieBoro xapakrepy. Cepen Beaukoi
KIJIBKOCTI IMYHOMOIYJIIOIOUHX 3ac00iB 0COOJIMBA POJb HAJCKUTh MpernapaTaM pPOCIMHHOTO MOXODKEHHS, SKi
MAalOTh BHCOKY €(DEKTHBHICTh Ta OE3MEUHICTh K IPH CHCTEMHOMY, TaK i MpHU JOKaJIbHOMY 3aCTOCYBaHHI, 1 IX gac-
TO MTOEJHYIOTH 3 aHTUMIKPOOHUMH 3ac00amu.

Memoro nociimkeHHs 0yI0 TOCHIAUTH BIUTUB iIMYHOMOIYTIOIOYHX TIPETapaTiB POCINHHOTO OXOKCHHS
Ha peakiii Ta cTaH JiMQOITHUX KIITHH MUITAIUKIB IIPH PO3ALUTEHOMY Ta KOMOIHOBAHOMY 3aCTOCYBaHHI in Vitro.
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Mamepianu ma memoou: KniTuHHI CycTieH311 TOTYBaIUCh MEXaHIYHUM CIIOCOOOM 1 IOBOIMIIMCH JI0 KOH-
meHTparii 2 Mia/MAa y cepenosuii 199 3 mo6askamu. [loTiM 0 KIiTHH momaBaBcs npenapat «JIizak» i st KOHT-
POITI0 BUKOPHUCTOBYBABCSI po34rH Kpoxmairo. [Ipemaparu «Imymnper» ta «EcOepiTokc» no1aBainch 10 KyJIbTypH 3
npenaparoM «JIizak» abo 6e3 Hboro. [licis KyabTHBYBaHHS Yy CylepHATaHTI BU3HAYAJIKMCh PIBHI MpO3anaibHUX
LIUTOKIHIB — i1HTepJelKiHy-1f, mpoanepriunoro dakropy — inTepueiikiny-4, Th-1 — moxigHoro nuTOKiHy — iHTEp-
(epony-y. BukopucroBysanucek Habopu pearentiB TOB «l{utokin» (P®), a Takox dakrop pereHepaiii TKAaHUH —
TGF-1P (ABcrpis). [Ipenapar roryBaimuch 3 KINITHHHUX TPaHYJ, B SIKUX BIZIHOCHA KiJIBKICTh KUTTE3/IATHUX KIITHH
BU3HAYAJACh Y 3pa3Ky 3 TPUIIAHOBUM CHHIM 3a JIOTIOMOTO0 CBiTIIOBOTO Mikpockomna Olympus CX21FS1. Cratuc-
TUYHHUH aHai3 IPOBOAMBCS 3a J0NOMOrolo t-recty CThIOJICHTA.

Pesynomamu: Tlpenapati poCIMHHOTO TOXO/DKEHHS HE MaJIM KOAHOTO BIUIMBY Ha )KUTTE3IATHICTH KIITHH
Yy KyJbTYpi, HE 3HIDKYBAJIH PiBE€Hb MPO3ANaIbHOTO MUTOKIHY — iHTEpIIeHKiHY-1 1 HE CTUMYIOBAIN MPOIYKIIIIO
(akropy pereneparnii TGF-1B. ¥V Toii e gac koMOiHOBaHe BUKOPHCTAHHS MpeENapaTiB POCIHMHHOTO MOXOKCHHS
Ta IPOTUMIKPOOHOTO Tpenapaty «Jlizak» y KyJabTypi KIITHH MHTIAIHAKIB CYIPOBOKYBAJIOCH TTiABUIIICHHAM KHT-
TE3ATHOCTI KIITHH MOPIBHSAHO i3 3aCTOCYBaHHAM mpemapary «Jlizak» OKpeMo, CTHMYJLILIEI0 PEryJsSTOPHOTO
aHTUBIpycHOTO (hakTopy iHTEphEpOHY-Y Ta 30UIBILIEHHSIM ITPOAYKIIi (aKTopy pereHepaii TKaHHH.

Bucnoexku: IMyHOMOIYTIOIOYI BIACTHBOCTI MPOTUMIKPOOHOTO mpenapary «Jlizak» Ta iMyHOMOIYJISATOPY
«EcOepiToKC» pOCIMHHOIO MOXOKESHHS 3HAYHO BiJPI3HSIOTHCS 32 BEKTOPAMH 3aCTOCYBaHHSL.

OOuaBa POCIHHHI MpEnapaTtd CTUMYJIOBAIM MPOAYKII y-iHTepdepoHy i TpaHchopMmyrodoro (hakrtopy
pocty TGF-1B wiiTHHAMM MHUTAANMKIB y NPUCYTHOCTI mpenapaty «Jlizak», UTTE€3AaTHICTh KIIITHH MHIIAJIUKIB
Oya HaMBHIIOO PY KOMOIHOBaHOMY 3aCTOCYBaHHI mpemnapartiB «Ecoepitokey Ta «Jlizaky.

Knrouosi cnosa: pociviHHI Mpenaparty, MPOTUMIKpOOHi 3aCO0H, KIITHHU MUT TATHKIB, IUTOKIHU.
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