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MeTa: BMBYMTM  KNiHIKO-IMYHOMOriYHY  €(EeKTUBHICTb NPEBEHTUBHOIO  BUKOpPUCTaHHSA  draBoHoifiB  (IMyHodnasig®,
MpoTednasig®) y AiTel LWKINbHOrO BiKy B KOMMMEKCi 3axofiB LOAO 3HWKEHHS 3axXBOPKOBAHOCTI Ha rocTpi pecnipaTopHi
3axBoptoBaHHs (FP3).

MauieHTn Ta MeToaun. 78 aiten Bikom Big 7 Ao 17 pokiB Ans npodinaktukm NP3 oTpumyBanu npotednasig (aitam go 9 pokis
3actocoByBaBcs cvpon ImyHodnasia, a aitam Big 9 i crapwe — [poTtednasig BiANOBIAHO A0 BIKOBMX A03 Ta iHCTPYKUIi
BMPOGHMKA) Y Ce30Hi pi3HMX KaneHgapHVX pokiB. TpuBanicTe ce3oHHoi npodinakTukm NP3 ons Bcix AiTen cknana ABa TUXKHI.
KniHiuHy edekTBHICTb BKMOYEHHST (DNaBOHOIAIB A0 CE30HHOI NPOMINaKTVKM OLiHIOBanu 3a iHTEHCUBHICTIO Ta nepebirom MP3,
AVHaMIKolo CcTaHy 6ioueHOo3y CrmM3oBMX BEPXHIX AMXanbHUX LWAAXIB Ta 3a pesynbTatamy iMyHOMOMYHOTO OBCTEXeHHS:
nenkoumntun, nimcgountn, CD25+, IgA, IgM, IgG, TFB: (DRG ELISA, Germany), IL-4, IL-10, IL-12p70 i IL-12p40+p70 (ELISA,
Diaclone, France), IL-2 (ELISA Kit, Finland) y cupoBarui kposi. MatemaTtyHa o6pobka pesynbTaTiB AOCNIAXKEHHA npoBoauniacs
3 BMKOPUCTaHHAM CTatucTM4HMX nporpam Statgraf, Matstat, Microsoft Excel ana Windows, 3 BukopucTaHHsam napa- i
HenapaMeTpPUYHUX KpUTEpPIiB 4OCTOBIPHOCTI.

Pe3ynbTatn. [NpoBeaeHHs NpodinakTMYHMX 3axX0A4iB y AiTen LWKINbHOro BiKy 3 BUKOpUCTaHHSM npoTtednasigy (IMyHodnasig®,
MpoTtednasig®) fossonsge 3MeHwWUTM kpaTHicTe MP3 y 1,2-1,5 pa3dy, a y BMnNagKky 3axBOPIOBaHHA — 3HWU3WUTWU TpMBaricTb
rocTporo pecnipatopHoro enizogy Ha 1,8-2,2 gHs. Yci P3, Wwo BuMHMKAOTb, XapaKTepusylTbest Ginblu nerkum nepebirom.
EdekTnBHiCTE NpeBeHTMBHOI npodinaktukn MP3 y aiten 7—17 pokiB 3 BUKOpUCTaHHSAM cupory IMyHodnasig® abo kpanens
MpoTednasin® B cepegHbomy cknagae 82% Ta xapakTepe3yeTbCH XOPOLUOK NEPEHOCUMMICTIO, NMpU3BOANUTb A0 (HOPMYBaHHS
cTaHy eybiody cnusosux BAL y 64,1% Bunagkis. OgHMM 3 OCHOBHUX iMyHONoOriYHUX edpekTiB npotednasiay (IMyHodnasige,
MpoTednasig®) € 1oro 34aTHICTb MNPEBEHTMBHO KOHTPOMIOBATU MOXIMBICTb MPOSOHIYBaHHSA 3ananbHOro npouecy Ha
iMyHOMOrYHOMY PIBHI Y AiTEeN LWKINbHOrO BiKY.

BucHoBKW. Y cxemax npodinaktuku cesoHHnx NP3 y Aiten WwkinbHOro BiKy BUKOPWCTaHHS npoTednasigy € edekTMBHUM Ta
OOUiNbHAM.

Knro4oBi cnoBa: rocTpi pecnipaTtopHi 3axBoproBaHHS, 4iTK, NpodinakTuka, npotednasia,.

The efficacy of the preventive usage of flavonoids among the school age children
in the complex reduction of the acute respiratory diseases incidence

I.L. Visochina, O.E. Abaturov

S| «Dnepropetrovsk Medical Academy of the Ministry of Healthcare of Ukraine», Dnipro

Objective: to study the clinical and immunological efficacy of flavonoids use (Imunoflazide, Proteflazide) with preventive
purpose in school age children in a complex of measures to reduce the incidence of acute respiratory diseases.

Materials and methods. A total of 78 children aged 7 to 17 years, for the prevention of acute respiratory disease were
assigned Proteflasid (children up to the age of 9 used the Immunoflazid syrup, and children older than 9 were administrated
Proteflazide, in a dose corresponding to the manufacturer's medicinal product label) in the season of different calendar years.
The duration of seasonal prevention of ARI for all children was 2 weeks. Clinical efficacy of the flavonoids entry in the seasonal
prevention regimen was assessed by the intensity and course of acute respiratory disease, the dynamics of the mucocutaneous
biocenosis of the upper respiratory tract. The immunological examination (leukocytes, lymphocytes, CD25 +, IgA, IgM, IgG,
TF?1 (DRG ELISA, Germany), IL-4, IL-10, IL-12p70 and IL-12p40 + p70 (ELISA, Diaclone, France), IL-2 (ELISA Kit, Finland) in
serum) was used for appraisal as well. Statistical analysis of the research results was carried out by using of the statistical
programs Statgraf, Matstat, Microsoft Excel for Windows, and by applying para- and nonparametric reliability criteria.

Results. Carrying out the preventive measures in children of school age using Proteflazide (Imunoflazide, Proteflazide) makes it
possible to reduce the incidence of acute respiratory infections by 1.2_1.5 times, and in case of disease, reduce the duration of
an acute respiratory episode by 1.8 2.2 days. In addition, all emerging acute respiratory infections had low_grade severity. The
efficacy of ARI preventive prophylaxis in children aged 7-17 years with Immunoflazid® syrup or Proteflazide® drops made up in
average 82%, was characterized as well_tolerated, and provided the formation of eubiosis of the upper respiratory tract mucous
membranes in 64.1% of cases. One of the main immunological effects of Proteflaside (Imunoflazide, Proteflazide) is its
preventive control the possibility of inflammatory process prolonging at the immunological level in school age children.
Conclusions: the use of Proteflazide in the prophylactic regimens of seasonal ARI in school age children is effective and
appropriate.

Key words: acute respiratory diseases, children, prophylaxis, Proteflaside.
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Llenb: nsyuntb KNMHWKO-MMMYHOMOrMYECKYH0 3hdeKTUBHOCTb NPEBEHTVBHOIO UCMONb30BaHNA dnasoHonaos (MmyHodnasnae,
MpoTecnasna®) y Aeten LIKOMbHOTO BO3pacTa B KOMMIEKCE MEepOMnpUATUA MO CHWDKEHWI0 3aboneBaemMoCcTh OCTPbIMU
pecnupaTopHbiMy 3aboneBaHusimmn (OP3).

MauueHTbl M MeTOAbI. 78 feTel B Bo3pacTe oT 7 go 17 net ansa npodwunaktrk OP3 nonyvanu npotednasung (oetam go 9
neT npumeHsAncsa cvupon VimMmyHodnasuae, a aetam ot 9 n ctapwe — [poTednasvnae, B 4o3e, COOTBETCTBYIOLLEN MHCTPYKLMN
npov3BOAWTENS) B CE30HE PasHbiX KaneHdapHbix neT. [poaomkuTenbHOCTb ce3oHHoM npodunaktvkm OP3 y Bcex geten
coctasuna pAse Hepenu. KnuHudeckyto 3hdeKTUBHOCTb BKIIOYEHWS (PraBOHOWAOB B CXEeMy CE30HHOW MNpOoUNaKkTUKu
OLIeHMBanu no UHTEHCMBHOCTK 1 TedeHnto OP3, AnHamunke COCTOAHMA BMoLeHO3a CMM3UCTBIX BEPXHMX AblXaTenbHbIX NyTen n
no pesynbTaTtaMm UMMYyHonornyeckoro obcnegosaHusa (nenkouutsl, numdoumntbl, CD25+, IgA, IgM, 1gG, TF 1 (DRG ELISA,
Germany), IL-4 , IL-10, IL-12p70 n IL-12p40 + p70 (ELISA, Diaclone, France), IL-2 (ELISA Kit, Finland) B cbiBOpOTKE KpOBW).
MaTtemaTtunyeckas obpaboTka pesynbTaToB UCCNeAoBaHVA NPOBOAMNACE C NMPUMEHEHNeM cTaTucTuyeckux nporpamm Statgraf,
Matstat, Microsoft Excel ans Windows, ¢ ncnons3oBaHnem napa_ u HenapameTpuyecknx Kputepmes AOCTOBEPHOCTY.
Pe3synbTtatbl. [lpoBegeHve npodunakTMHECKUX MeponpuAaTUMA y [AeTel  LUKOMbHOro Bo3pacta C  WUCMONb30BaHWEM
npotedonasmga (MmyHodnasua®, MpoTednasnae) nossonserT ymeHblMTb kpatHoctb OP3 B 1,2-1,5 pasa, a B crnydyae
3aboneBaHMsi — CHU3UTb MPOAOIIKUTENBHOCTL OCTPOro pecnupaTtopHoro anusoda Ha 1,8-2,2 gHsa. K Tomy xe Bce
Bo3HuKatoLlwme OP3 umenu 6onee nerkoe TedeHne. AhhEKTVBHOCTb NpeBeHTUBHON npodunakTvkm OP3 y netent 7-17 net ¢
ucnonb3oBaHvem cupona VmyHodnasmae wnu kanene potednasug ® B cpegHem coctasuna 82%, xapakrepusoBanach
XOpoLUel NepeHOCHMOCTbIO, Takke pe3ynbTaToM MpodunakTuky Obino OpPMUMPOBAHWE COCTOSIHUSI 3ybro3a CrM3UCTbIX
BEPXHUX AblXaTemnbHbIX nyTen B 64,1% cnyyaeB. OAQHMM M3 OCHOBHbIX MMMYyHOMOrM4ecknx addeKToB npoTednasmaa
(MmyHobnasnae, MNpotednasug ®) ABNAETCA ero CrnocobHOCTb MPEBEHTWBHO KOHTPONMPOBATb BO3MOXHOCTb MPOOHraLmm
BOCManUTENbHOro NpoLiecca Ha MMMYHOMOTMYECKOM YPOBHE Y AeTel LWKONbHOro Bo3pacTa.

BbiBoabl. B cxemax npodmnaktukv ce3oHHbix OP3 y AeTel WKOMbHOro Bo3pacTta ucnonsb3oBaHve npotednasnga aensercs
3hPEKTUBHBIM U LieriecoobpasHbIM.

KnioueBble crnoBa: ocTpble pecnupatopHble 3abonesanns, Aetuw, npodunaktuka, nporednasma.

Introduction case of viral and viral-bacterial diseases in

q in th . £ ori children.
I oday, In the practice ol primary care The aim of the study was to examine the
physicians and pediatricians, there are

. clinico-immunological efficacy of the preventive
many tools and schemes that are aimed at g y P

. : . . use of bioflavonoids (Immunoflazid®,
preventing acute respiratory infections (ARIS). Proteflazid®) in the school-age children

The choice o_fadru_g class is most oft_en basgd on according to a set of measures to reduce the
data concerning efficacy and safety, in particular incidence of AIRs

with provision for the predicted effect of the '

therapeutic agent on the state of the child's Material and methods of research

immune system [4,8,9]. One of the best methods Under the supervision, there were 78 children

for prevention .Of A.‘RIS is immunomodulatic_)n the aged from 7 to 17 years old (average age of 12.1
essence _of which is to achieve a balance m_the + 0.3 years), namely 44 (56.4%) boys and 34
functioning of the immune system of the patient 43 gog) girls. For the prevention of ARIs, all
by means of multl—dlre_ctlo_nal effec_:ts_ of the c_irug children received proteflazid (Immunoflazid®,
components [.1’8'9] which in the _clmlcal fm_dmgs Proteflazid®) during the season in different
will be manifested as a warning of primary ..o 4or years - 38 children received
manifestations of clinical signs or relapse of the prophylactic therapy in one of the autumn
disease [2’3’.6’10'11]' . . seasons (average age of 12.2 + 0.4 years), in the

The choice of the drug and its regimen 10 o0 soac0n - 40 children (12.1 + 0.5 years; p>

prevent ARIs in children is still a difficult task 0.90 between seasons) the affinity of which
since the list Of. active supstances and drugs th"_’lt allows to combine the results for the creation of
can be preventively applied to prevent ARIs is final conclusions

quite large and is constantly increasing but the According to the goal, 68 of these 78 children
choice of practitioner physician should be based received one-time preventive therapy, and 10

on ewdence—bgsed mgdlcme [2’6’_7]' persons with recurrent ARI received preventive
Our analytical review of the literature and the therapy twice, with 12 months interval.

existing evidence base with regard to the Children ’under 9 years old recieved

effectiveness of the use of natural bioflavonoids, Immunoflazid® syrup, and children aged 10 years

namely the active ingredient proteflazid (drugs ;4 o1der recieved Proteflazid® according to age-

Immunoflazid® Syrup and Proteplazid® Drops)  rajateq doses and manufacturer's instructions,

[1-4,6-11], allow to confirm the aetiologically g 4 ration of seasonal prevention of ARIs for
and pathogenetically reasonable prescription of -,/ hildren was two weeks

bioflavonoids in both ARI’s treatment and Clinical efficacy of the inclusion of

prevention regimens due to the presence of a 5y 0ngides in the seasonal prophylaxis was

direct antiviral action and antioxidant action in sesessaq according to the ARI intensity (the
conjunction with |_mmun9regulat|on proper'gles 8 results of catamnestic observation within one or
well as proven high efficacy and safety in the
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two years after the completion of the
prophylactic measures), the dynamics of the
biocenosis state of the upper respiratory tract
(URT) mucous membrane, the evaluation of the
clinical characteristics of the course of ARI in
the catamnestic observation, and the results of an
immunological examination in the dynamics.

For all the children under observation the
following extent of examinations was conducted:

e analysis of anamnestic data, evaluation
of objective data before and after the
course  of  prophylactic  therapy,
catamnestic monitoring of children after
the prophylactic course of protefilazid,;

e twice  microbiological  study  of
colonization of the mucous membranes
of pharynx and nose in the treatment
dynamics: before and after prophylactic
use of proteflazid;

e immunological status was evaluated
according to content of leukocytes,
lymphocytes, CD25+, IgA, IgM, IgG,
TFB1 level (DRG ELISA, Germany),
content of IL-4, 1L-10, IL-12r70 and IL-
12r40+p70 cytokines (ELISA, Diaclone,
France), IL-2 (ELISA Kit, Finland) in
serum before and after the prophylactic
course of protefilazid.

Mathematical processing of the study results
was carried out using statistical programs
Statgraf, Matstat, Microsoft Excel for Windows,
and when examining the significance of the
reliability of statistical samples, both para- and
non-parametric reliability criteria were used [5].

Results of the research and their discussion

The catamnestic observation of all children
who were under the supervision during the year
after inclusion in the seasonal prophylaxis
program  of  proteflazid  (Immunoflazid®,
Proteflazid®) made it possible to conclude that
the efficacy of preventive prophylaxis with
bioflavonoids in children was 82% on average,
due to a reduction in the multiplicity of ARIs in
1.2-1.5 times, and the reduction of the acute
respiratory episode duration from 1.8 to 2.2 days
(Fig. 1).

Along with the decrease in the ARI frequency
in school-age children, a reduction by 30% in the
number of cases of complicated progression of
ARIs was registered. Also, in every second child
who, at the beginning of the season, received
preventive therapy of proteflazid
(Immunoflazid®, Proteflazid®) but after some
time, because of the high ARD incidence in the
population, still have ARD, there was no
formation of a moderate or severe course (Fig. 1).

It should be noted that in the group of
children who had recurrent ARDs (10 (12.8%)
persons) and received preventive treatment with
proteflazid (Immunoflazid®, Proteflazid®) twice
at 12 months intervals, in the catamnestic
observation within a year after each preventive
use of these bioflavonoids, the frequency of
ARD was reduced to the level of that in children
who are episodically ill which meets the criteria
for the morbidity of an almost healthy child (only
1-2 episodes of ARD during the period of the
catamnestic observation). And two of these 10
children did not get sick during the year.

B before preventive therapy [ before preventive therapy (Immunoflazid®, Proteplazid®)
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Fig. 1. Clinical efficacy of the preventive course of
bioflavonoids (Immunoflazid®, Proteflazid®) in the prevention
regimen of seasonal ARD in school-aged children

Fig. 2. Immunological efficacy of therapy with bioflavonoids
(Immunoflazid®, Proteflazid®) in school-aged children
depending on the state of colonization of mucous
membranes of URT
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Fig. 3. Dynamics of immunological parameters in school-
aged children depending on the cytokine balance against the
correction with bioflavonoids (Immunoflazid®, Proteflazid®)

Investigation of the biocenosis state of the
mucous membranes of the pharynx and nose in
all school-age children in the state of clinical
well-being  before the prophylaxis with
bioflavonoids  (Immunoflazid®, Proteflazid®)
showed that only in 24 (30.8%) children normal
flora was sowed which corresponded to the state
of eubiosis of the upper respiratory tract, in other
cases, the presence of opportunistic pathogenic
and pathogenic flora on mucous membranes of
URT was identified, the bacteriological
verification of which showed that the first place
took isolation of St. Aureus (60.4%), and the
second place - Str. Haemolyticus (35.4%).

Control microbiological studies of the
biocenosis state of the mucous membranes of
URT (Fig. 1) in children immediately after
completion of the prophylactic use of
bioflavonoids  (Immunoflazid®, Proteflazid®)
showed the formation of eubiosis in the majority
of observations, 64.1% (n = 50) versus 30.8% (n
= 24) before the start of preventive therapy
(p<0.001).

Our previous studies regarding the effect of
alteration of URT microbiocenosis on the state of
the immune system in children-bacterial carriers
in the form of their prolonged low-level
inflammatory Thl-associated response, led to
conduction of a comparative analysis of
immunological efficacy of bioflavonoids in
children that were under our supervision,
depending on the colonization state of mucous
membranes (Fig. 2).

According to the results of this study, after
completion of the preventive course of
bioflavonoids  (Immunoflazid®, Proteflazid®)
(Fig. 2), immunological changes were recorded
in children-bacterial carriers due to a possible
increase in the IL-10 content (t = 2.04; p <0.05)

Fig. 4. Effect of bioflavonoids (Immunoflazid®, Proteflazid®)
on the balace of pro_ and anti-inflammatory cytokines in the
groups of children depending on the initial serum level of IL-
12p70

and a decrease in the 1L-12r70 content in serum
(t = 3.5; p <0.01) which suggests a modulating
effect of bioflavonoids through the regulation of
the activity of pro- and anti-inflammatory
interleukins (p <0.01).

According to our data, the immunological
status of school-aged children in the period of
clinical well-being and before the start of
preventive measures to reduce seasonal ARD
was characterized by unstable manifestations of
insufficiency of various parts of the immune
system that are quite varied and indicative, first
of all, of the imbalance of regulatory and
intensity  levels in  immune  protection
mechanisms. Therefore, the evaluation of the
immunological effectiveness of the inclusion of
bioflavonoids (Immunoflazid®, Proteflazid®) in
preventive prophylaxis of ARD in school-aged
children was carried out in groups of children
who differed in the nature of prophylactic and
anti-inflammatory interleukin orientation,
namely in 35 school-aged children with a
relatively high initial level of I1L-12r70 (first
observation group) and 43 children with a
relatively low initial level of IL-12r70 (second
observation group). According to the results
obtained (Fig. 3), the inclusion of bioflavonoids
(Immunoflazid®, Proteflazid®) into the seasonal
prophylaxis of ARD in children of the first
observation group resulted in a possible decrease
in the IL-12r70 content (t = 4.03; p <0.001)
against the possible increase in the anti-
inflammatory IL-10 content (t = 2.3, p <0.05),
while the IL-4 content in the blood serum of
these children was almost unchanged (p> 0.05).
In children of the second observation group (Fig.
3), the effect of bioflavonoids was realized at the
expense of a possible increase in the IL-12r70
content (t = 2.23; p <0.05), whereas the IL-4 and
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IL-10 contents in serum did not change (p>
0.05).

Comparison of the results of immune study in
school-age children after completion of the
prophylactic course of bioflavonoids
(Immunoflazid®, Proteflazid®) (Fig. 3) did not
reveal any likely differences between the levels
of IL-4, IL-10 and IL-12r70 interleukins in the
blood of children of both groups ( p> 0.05),
suggesting that the distribution of cytokines as
the resultant characteristic of the modulating
action of flavonoids is the same, as graphically
represented in Fig. 4. Effect of the
Immunoflazid® syrup and Proteflazid® drops on
the IL-12r70 contents is mediated through the
modulation of the IL-10 content in such a way
that at high initial levels of pro-inflammatory IL-
12r70, bioflavonoids inhibit and, at low levels,
activate production of anti-inflammatory IL-10,
which, in our opinion and taking into account the
theoretical studies of the molecular effects of
cytokine regulation, most likely, balances the
Thl- and Th2-response in school-age children
through regulation of the activity of the STAT-
3transcription  factors which  causes the
normalization of the IL-12r70 serum level after

completion of immune correction  with
bioflavonoids.
That is, proteflazid  (Immunoflazid®,

Proteflazid®), regardless of the initial serum level
of IL-12r70, modulates its concentration in
serum: if its level before the correction was high,
it reduces it to the average, and if it was low,
then, on the contrary , increases after correction.
Taking into account that proinflammatory IL-
12r70 supports the development of inflammation
in the body, it can be argued that one of the main
immunological effects of proteflazid
(Immunoflazid®, Proteflazid®) is its ability to
preventively control the possibility of prolonging
the inflammatory process at the immunological
level in school-age children.

According to our data, all children who
received proteflazid (Immunoflazid®,
Proteflazid®) well-tolerated drugs, allergic and
any adverse reactions were not observed in any
one of the children.

Thus, the inclusion of bioflavonoids produced
by  natural  synthesis  (Immunoflazid®,
Proteflazid®) into preventive  seasonal
prophilaxis of ARD in school-aged children is a
safe and effective measure as evidenced by

proven influence on the parameters of
immunological status, is accompanied by the
restoration of microecology of the URT mucous
membranes and has clinically confirmed
effectiveness. This allows to recommend the use
of proteflazid in the seasonal prevention
regimens of acute respiratory diseases.

Conclusions

1. School-age children of in the period of
clinical well-being do not have stable
manifestations of insufficiency of different parts
of the immune system, are quite varied, that is
indicative of the imbalance of regulatory and
intensity levels of the immune protection
mechanisms.

2. In 69.2% of school-age children in the
period of somatic health, bacteria carrying was
registered due to the sowing of St. aureus and
Str. haemolyticus on URT mucous membranes.

3. Conducting the preventive measures in
school-age children with proteflazid
(Immunoflazid®, Proteflazid®) can reduce the
incidence of ARD in 1.2-1.5 times, and, in the
case of the disease, reduce the duration of acute
respiratory episode by 1.8-2.2 days. All
emerging ARDs are characterized by a mild
course (no formation of a moderate or severe
course).

4.  Preventive use of bioflavonoids
(Immunoflazid®, Proteflazid®) leads to the
formation of eubiosis state of URT mucosa in
64.1% of cases.

5. One of the main immunologic effects of
proteflazid (Immunoflazid®, Proteflazid®) is its
ability to preventively control the possibility of
prolonging the inflammatory process at the
immunological level in school-age children.

6. Effectiveness of preventive prophylaxis of
ARD in children aged 7-17 years using
Immunoflazid® syrup or Proteflazid® drops is
82% in average and is characterized by good
tolerance indicating the high safety of these
drugs.

Prospects for further research. In view of
our own data and literature data regarding the
components of action of bioflavonoids
(proteflazid) on the human body, further studies
on the adaptive properties of these compounds at
different levels of adaptation of the organism are
promising and substantiated.
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