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CHANGE OF NON-SPECIFIC FACTORS OF IMMUNITY UNDER
INFLUENCE OF INTERFERON INDUCTOR (CYCLOFERON) IN
BRONCHIAL ASTHMA IN CHILDREN

Chernuskyi V. H., Popov M. M., Letiaho H. V., Hovalenkova O. L., Kashina-Yarmak V. L.,

Yevdokymova T. V., Gurova O. A.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The aim of the work was to evaluate the effect of immunomodulation therapy on factors of nonspecific
immunity in children with bronchial asthma (BA) by including interferon (cycloferon) in a standard therapy.
120 children with BA aged from 5 to 14 were examined. The main group (n = 60) included children who, in
addition to basic therapy, received an interferon inducer (cycloferon) according to the generally accepted
scheme. In comparison group were children who received only basic therapy (n = 60), depending on the
severity of the disease. In control group were 25 healthy children. The level of serum interferon, virus-
induced interferon production (VII), mitogen-stimulated production of interferon (MSI), phagocytic activity
of neutrophils, as well as spontaneous and induced activity were determined. The arithmetic mean (M) and the
absolute value error (m) were statistically calculated. The reliability of the differences was determined by the
t-test of the Student (p <0,05). The analysis of the indices of interferon status and phagocytic activity,
depending on the type of therapeutic tactics, showed that as a result of the inclusion of cycloferon in the
baseline, there was a significant increase in the levels of VII (p < 0,05) and MSI (p < 0,05 ), spontaneous and
induced neutrophil activity. It was noted that this positive effect was more noticeable in moderate and severe
BA (p <0,05). Activation of factors of nonspecific protection contributed to a decrease in the frequency of
exacerbations of BA in children, as well as a longer-term clinical remission in this contingent of children.
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3MIHN HECIIEHU®TYHUX ®AKTOPIB IMYHITETY I BIININBOM IHIAYKTOPA
IHTEP®EPOHY (HUKJIO®EPOHY) ITPU BPOHXIAJIBHIN ACTMI Y JITEU

Yepnuycovkuit B. I'., Ilonoé M. M., JIlemsazo I'. B., I'oéanenkosa O. JI., Kawina-fIpmax B. JL.,
€sookumosa T. B., I'yposa O. A.
XapkiBchKHi HallioHanbHKUH yHIBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Mertoro poboTr Oyiia OIliHKa BILTUBY iMyHOMOJIETIOI0YOI Teparii Ha GakTopu HecienudiaHOTO IMYHITETY
y nite 3 OponxiampHOIO acTMoi0 (BA), mIIsSXoM BKIIOYEHHS A0 CTAaHAAPTHOI Oa3MCHOI CXeMH Teparii
iHyKTOpa iHTepdepony (muxodepony). Odctexxeno 120 miteit, xBopux Ha BA, BikoM Bix 5 mo 14 pokis. o
ocHOBHOI Tpymu (n=60) yBilimum naiTH, Aki 1m0 Oa3ucHOi Tepamii OTPHUMYBaJINM IOAATKOBO 1HIYKTOP
inrepdepony (uukiodepon) 3a 3araJbHONPUHHATOI0 cxeMo. ['pyna MOpiBHSIHHS — JITH, SIKI OJIepIKyBaH
TinbKH 6a3ucHy Tepariio (n = 60) B 3a/1e:KHOCTI BiJ] CTYTIEHIB TSHKKOCTI 3aXBOPIOBaHHSA. [ pymna KoHTpomo — 25
3I0pOBHX [iTe. Bu3Hadanm piBeHb CHPOBATKOBOTO iHTep(hEpOHY, BipyC-IHAYKOBaHY MPOIYKIIO
iaTepdepony (BII), miTorenctumynsoBany mnpoxykiiro iHtepdepony (MCI), daromurapHy akTHBHICTH
HEUTpo(iTiB, a TAaKOXK CIOHTAHHY 1 IHJAYKOBaHy iX akTHBHICTh. CTAaTHCTUYHO OOYMCIIIOBAIIM CEPEIHIO
apupmernyny (M), moxubky abconmoTHOI BenuunHU (m). JlOCTOBIpHICTH BiAMIHHOCTEH BH3HAuYamu 3a t-
kputepieM Cr’ronenta (p <0,05). AHai3 Noka3HHUKIB 1HTEP(EPOHOBOrO CTATyCy, a TAKOXK (arorurapHoi
AKTMBHOCTI B 3aJI)KHOCTI BiJ| BHAY TEpaneBTUYHOI TAKTHKH MOKa3aB, [I0 B PE3yJbTaTi BKIOYEHHS O
0asucHol miHii Tepamii 1MKIO(GepoHy Bii3HAuanocs jgocroBipHe migsuiieHHs piBHiB BII (p <0,05) i MCI
(p <0,05), cionTaHHOi 1 1HIYKOBaHOI aKTHBHOCTI HeiTpodiniB. BigzHaueHo, 110 NaHUi MO3UTUBHUI epeKT
OyB OLbILI MOMITHUH NPU CEPEeHbOMY 1 TSDKKOMY cTyreHio TsbkkocTi BA (p < 0,05). AxkruBauist hakTopis
HecnenuQiuHOro 3axXuCTy CIpHsa 3MEHIICHHIO YacTOTH 3arocTpeHb BA y niTeid, a Takox OlIbII TpUBATii
KJTIHIYHIN peMicil y JaHOTO KOHTHHTEHTY JTeH.

K/TFO40BI CJIOBA: 6pouxianbHa acT™Ma, JIiTH, (parolutapHa aKTUBHICTb, IHAYKTOPH iHTEpHEpOHY
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N3MEHEHHUE HECHHEIIUOUYECKUX ®PAKTOPOB UMM YHUTETA
MO/ BAUSHUEM MHIYKTOPA THTEP®EPOHA (IIMKJIO®EPOHA)
P BPOHXUAJIBHOM ACTME VY JETEN

Yepnuyckuii B. I'., Ilonos H. H., Jlemsazo A. B., I'osanenkosa O. JI., Kawmuna-Apmax B. JL.,
Esooxkumosa T. B., I'yposan A. A.
XapbKOBCKUH HAaIlMOHANBHBINA yHHUBepcuTeT uMeHn B. H. Kapasuna, r. XapskoB, Ykpanna

Lenmpro paboTHI OBbLTa OIIEHKA BIMSHAS MIMMYHOMOIYJINPYIOLIEH Tepariy Ha (GakTOpbl HECHEIUPUIECKOTO
HMMYHHTETa y feTeil ¢ OpoHxuansHON actMmoii (BA), myrem BKIIIOYEHHS B CTaHIAPTHYIO 0a3HCHYIO CXEMY
Tepanuu HHIyKTopa mHTepdepona (mmknodepona). Ob6cmenoBano 120 nereit, 6ompHEIX BA, B Bo3pacte ot 5
mo 14 mer. B ocHoBHyo rpymmy (n=60) BomumM JAeTH, KOTOpble K Oa3WCHOW Tepamuy IONydaid
JIOTIONTHUTEIBHO MHIYKTOp HHTepdepoHa (UMUKIO(EepoH) mo oOmenpuHATOW cxeme. [pymnma cpaBHEHHS —
JIeTH, MTOTy4YaBIIHe TOJIBKO Oa3ucHyro Tepanuio (n = 60) B 3aBUCUMOCTH OT CTETICHEH TSHKECTH 3a00JIeBaHNS.
I'pynmy xoHTposst — 25 310poBbIX aeteid. Omnpenensian ypoBEHb CBHIBOPOTOUHOTO nHTepdepona, Bupyc-
WHIYIAPOBAHHYIO MPOoIyKIuio nHTepdepona (BUN), MUTOreHCTUMYITMPOBAHHYIO TIPOAYKIIHNIO HHTEphEpOHa
(MCH), ¢aromurapayto aKTHBHOCTh HEUTPO(DHIIOB, a TakXe CIOHTAHHYI0 W WHIYIIUPOBAHHYIO WX
aKTUBHOCTH. CTaTHCTHYECKHN BBIUUCIISUIN CPEIHION apupmeTndeckyio (M), ommoKy abcomOTHON BETHINHBI
(m). JlocToBepHOCTh OTHAMUMN ompeaensian mo t-kpureputo CteronmeHta (p < 0,05). AHanu3 mokazaTtenei
NHTEP(EPOHOBOTO cTaTyca, a Takke (paronuTapHOil aKTUBHOCTH B 3aBHCHMOCTH OT BHJA TEPAINIEBTHUECKOH
TaKTHKN TOKa3aJl, 9TO B PE3yJbTaTe BKIIIOUEHHsS K Oa3MCHOW JIMHUM TEpanuyu LUKIO(PEpOHa OTMEYanoch
nocToBepHOe moBhImeHue ypoBHerr BUUM (p < 0,05) 1 MCH (p <0,05), clOHTaHHOW ¥ WHIYITUPOBAHHON
AKTUBHOCTH HEHTpoduiaoB. OTMEUYEHO, YTO MAHHBIA IOJOXKHUTEIbHBIN 3¢ dekT Obur Gojee 3aMeTeH MpH
cpenHell m TsoKenoi crenmeHum TskecTH BA (p <0,05). AxktuBamus (akTOpoB HECHEIM(DUIESCKOH 3aIUTHI
CrocoOCTBOBaIA YMEHBIIIEHHIO YacTOTH 000CTpeHnd BA y nmeteit, a Taxke OoJjiee IIUTETHHONU KIMHHYECKON

peMuUCCUHN Y TAHHOTO KOHTUHI'CHTA I[CTCI\/’I.

KIIFOYEBBIE CJIOBA:
unrepdepoHa

INTRODUCTION

Bronchial asthma (BA) remains one of the
most urgent problems of modern pediatrics.
The frequency of this pathology is growing
every year and, according to WHO, about 300
million people in the world today suffer from
BA. In addition, the increase in the frequency
of BA is also a social problem, so this
pathology steadily leads to deterioration in the
quality of life of patients, the growth of
disability and mortality [1-2]. Taking into
account new approaches to the consideration of
the mechanisms of formation of BA [1, 3-4]
today proposed therapies of asthma, presented
in the Global Strategy for the treatment and
prevention of asthma (GINA 2009, 2011),
which allow to some extent improve the
patient's condition and pathology. However,
these therapeutic methods show insufficient
effectiveness in solving problems with
multifaceted disorders in immune homeostasis
and cannot cover the entire mosaic
involvement of certain immunity units in the
pathogenesis of BA. Therefore, despite the
advances made in the diagnosis and treatment

OpoHXuajbHas acTMa,

netd, QaronuTapHas aKTHBHOCTb, HWHIYKTOPBI

of this disease it has not been possible to obtain
complete control over the course of BA [5-7].

OBJECTIVE

The aim of the study was to evaluate the
effect of immunomodulation therapy on the
state of nonspecific immunity in children with
BA by including interferon (cycloferon) in a
standard basal therapy.

MATERIALS AND METHODS

The study was carried out in the framework
of the research theme of the 1. I. Mechnikov
Institute of Microbiology and Immunology of
the National Academy of Medical Sciences of
Ukraine «Investigation of immunological
aspects of the course of chronic inflammatory
processes of the upper respiratory tracty. The
study included 120 children with BA aged
from 5 to 14 years with an average age of
11,6 + 1,5 years. To establish the diagnosis the
international classification of diseases in the
10th revision, the protocol for diagnosis and
treatment of BA in children (Order of the
Ministry of Health of Ukraine Ne 767 from
27.12.2005) and, in evaluating the therapeutic
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effect of the prescribed therapy, the Global
Initiative for Bronchial Asthma (GINA, 2011)
were used. Three groups were identified. The
main group (n = 60) included children who, in
addition to basic therapy, received an
interferon inducer (cycloferon) according to
the scheme: 150 mg for 1, 2, 4, 6 and 8 days of
therapy (Ne 5) and then 150 mg after 72 hours
(N 5) (total 1500 mg). The comparison group
included children who received only basic
therapy (n = 60) depending on the severity of
the disease. The control group comprised 25
healthy children.

The level of serum interferon, virus-induced
production of interferon (VII), mitogen-
stimulated production of interferon (MSI) was
determined by the method of enzyme
immunoassay (ELISA). The phagocytic
activity of neutrophils was estimated by their
ability to absorb inactivated cells of a one-day
culture of staphylococci, as well as
spontaneous and induced neutrophil activity
from the chemiluminescence reaction by using
the Bio-Orbit (Pribiri-Oy) chemiluminometer.

The study was carried out taking into
account the main provisions and ethical and
moral requirements of the Ukrainian
Association for Bioethics and GCP (1992),
GLP (2002), the principles of the Helsinki
Declaration of Human Rights, the Convention
of Council of Europe on Human Rights and
Biomedicine.

In the statistical processing of the obtained
data the arithmetic mean (M) and absolute
value error (m) were calculated. To confirm the
normality of the distribution for all studied
indicators, the coefficient of asymmetry and
kurtosis was calculated by the method of Lakin
G. F. (1990). The reliability of the differences
was determined by the t-test of the Student at a
significance level of p < 0,05.

RESULTS AND DISCUSSION

In the development of BA in children the
leading role belongs to immune disorders. It is
known that the severity of the course and the
frequency of development of asthma

exacerbations in children depend on the phase,
dynamism and severity of a number of specific
and nonspecific systemic and local defense
mechanisms. One of the most important factors
protecting the respiratory tract from infectious
agents is the interferon system, whose role in the
pathogenesis of BA is noted by many
researchers [8—11]. As a result of the study, it
was found that the level of serum interferon, as
well as VII and MSI in children receiving only
basic therapy, were significantly lower
compared to parameters in the main and control
groups (table 1). Analysis of interferon status
indicators depending on the type of therapeutic
tactics showed, that wusing the GINA-
recommended drugs significantly reduce levels
of VII (p <0,05) and MSI (p < 0,05). Moreover,
in the heavier course of BA the weaker
leukocyte synthesis of these interferons
(p <0,05 for all degrees of severity of the BA
course) was determined. This agrees with the
data of Kaidashev I. P., which show that weak
elimination capacity and antiviral protection
contribute to a greater probability to
development of exacerbation of BA [3]. Similar
results were noted in Khaitov M. R., where it
was shown that the more severe the course of
BA in more pronounced decrease in the level of
these interferons [12] was noted.

In the main group of children who received
an interferon inducer in addition to basic
therapy, low values of serum interferon, VII and
MSI relative to control were also noted in severe
BA (p <0,05), but despite this, the level of the
last two indicators was still higher than in the
comparison group (p < 0,05).

The addition of cycloferon to basic therapy
for moderate BA was associated with the
increase in the values of serum, MSI and VII
and did not differ significantly from the control
group, but they were significantly higher relative
to the analogous course of BA in the comparison
group (p <0,05). With a mild course of BA the
inclusion of cycloferon led to a slight increase in
the values of the studied parameters, but this
trend did not differ in the children of the
comparison group.
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Table 1

The content of factors of nonspecific immunity in children with BA on the background of therapy,

depending on the severity, (M £ m)

Children receiving an . .. .
. . . Children receiving an basic
Control interferon inducer and basic thera
Indicators therapy Py
Mild Moderate | Severe Mild Moderate Severe
. 8,2 + 8,0+ 7,3+ 6,4 £ 7,6 £ 6,1 + 4.4+
Serum interferon, IU/ml 33 3.1 15 17+ 2.4 22 | 2%
320+ | 31,6+ 28,1 17,6 + 223+ 16,4 + 9,1+
VI [U/ml 7.8 6,5 4,8 3,5% 4,8% 3,5%" 1,6%"
38,0+ | 36,7+ 25,6 £ 19,7 + 24,8 + 16,7 + 6,5 £
MSI, 1U/ml 9.6 6.4 4.7% 35% | 58+ 6.2 1.8
Phagocytic activity of 58,0 + 57,6 = 49,5 + 25,7 + 54,8 + 32,5+ 10,3 +
neutrophils, % 6,8 57 6,3 5,3% 6,1 4.4%" 2,9%"
Spontaneous activity of 2,6+ 25+ 1,8 £ 1,6 £ 2,5+ 1,9 + 1,4 +
neutrophils, c. u. 0,80 0,40 0,50 0,20* 0,40 0,30 0,4*
Induced neutrophil activity] 29,7+ | 28,8+ 243 + 16,5+ 28,3+ 19,6 = 11,3+
c.u. 8,20 6,1 4.8 4,0% 7,1 4,8*" 2,8%

Notes: * p < 0,05 - the differences between the indicators of the first and second comparison groups in
comparison with the control group, # P < 0,05 - differences of the studied parameters with average and
severe degrees of severity of the BA of the main group and the comparison group.

The role of neutrophils in the course of BA
and, especially in the process of development
of exacerbation, is emphasized by a number of
researchers [4, 13]. According to our data, the
phagocytic activity of neutrophils directly
depended on the severity of the course of BA
and was several times lower in severe than in
control and mild course (p <0,05). This trend
was especially noticeable in the children of the
comparison group who received only basic
therapy, including glucocrticosteroids. In the
main group of children, the neutrophil activity
indicators were close to the control group and
even in the severe case the phagocyte (25,7 +
5,3 vs 10,3 £2,9, p <0,05) and induced (16,5
+ 42 vs 11,3 £ 2,8, p <0,05) activity were
significantly higher, which is related to the
immunomodulatory property of cycloferon.
The positive effect of interferon preparations is
also indicated in a number of scientific works,
which notes that when choosing a therapeutic
approach for the treatment of BA, it is
necessary to take into account the level of
production of interferons with the addition of
immunomodulatory therapy, in particular
interferon preparations [8, 14]. Researchers
note that interferon therapy is a promising
direction in the complex treatment of virus-
induced BA in the remission stage as one of
the measures of secondary prevention of the
disease, and can also be used for primary

prevention of BA in children from high-risk
groups of its formation. However, it should be
noted that the practical application of
interferon inducers both in monotherapy and in
combined therapy of BA in children has
advantages over the use of interferon
preparations, since the synthesis of interferons
when administered inducers of interferon
genesis is regulated by the body itself, which
prevents possible side reactions.

CONCLUSIONS

Thus, the study showed that an important
aspect of increasing the effectiveness of
baseline therapy of BA, proposed by GINA
(2009, 2011), is the additional inclusion of
inducers of interferon, in particular, cycloferon.
This drug contributed to the enhancement of
phagocytic activity of neutrophils, and also led
to an increase in leukocyte synthesis of VII and
MSI, which was particularly noticeable in
moderate and severe course of BA.
Considering the fact that in the exacerbation of
BA the huge importance is given to infectious
agents, the intensification of the activity of
factors of non-specific immunity in the future
will contribute to an increase in antimicrobial
protection of the body, and consequently, to a
decrease in relapses of asthma in children, as
well as to a prolonged clinical remission in this
contingent of children.
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PROSPECTS FOR FUTURE STUDIES defense factors, it is promising to continue the
study in the direction of assessing its effect on

Take i h itive eff f th L
ake Into account the positive eticct of the the humoral and cellular link of immunity in

interferon inducer (cycloferon) on nonspecific

children with BA.
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