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Abstract. The effect of Nucleinat on bronchial hyper-
responsiveness, the parameters of the phagocytic activity
and phagocytic index of neutrophils their oxygen-
dependent metabolism and the blood content of nitric oxide
metabolites in 98 school age children with bronchial asthma
has been studied by means of a double-blind placebo-
controlled method. Two clinical groups were formed with
the help of the table of accidental numbers. The first clini-
cal group included 47 children who took Nucleinat in a
dose of 0,25 g per diem during 21 days in a complex of
base-line theraphy. The second clinical group was formed

of 51 children who took placebo according to the same
regimen. It has been shown that thanks to the use of Nu-
cleinat a reduction of bronchial hypersensitivity and optimi-
zation of disease control have been achieved, which was
indirectly evidenced by an increased risk of detecting mod-
erate bronchial responsiveness to histamine (OR = 3,6; 95%
CL: 1,3-9,3) and a decrease of the phagocytic activity of
neutrophils (OR=1,9 with 95% CI (0,9-4,4)).
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Introduction. Changes of the immune response
underlie bronchial asthma (BA). They are the causes
of the organism’s sensibilization, the development of
bronchial allergic (immunologic) inflammation [5]
and hyperresponsiveness [7]. Thanks to these inflam-
matory changes it is very important to use anti-
inflammatory drugs for children with bronchial
asthma [11]. But, when we use basic therapy this
child’s pathology, sometimes, it is impossible to at-
tain full control of the diseases [6]. The insufficient
effectiveness of the inhalation of glucocorticosteroid
(1GCS) [3] substantiates the use of new medications
(for example Nucleinat) which can improve BA.

Since Nucleinat possesses immunomodulating
and antiinflammatory effects [9], it may be suggested
that its use in combined basic therapy in children
with bronchial asthma would be accompanied with
the positive dynamics of bronchial hyperresponsive-
ness, the phagocytic activity and the phagocytic in-
dex of neutrophils, oxygen-dependent metabolism of
neutrophilic granulocytes and the blood content of
oxygen.

The object of the study: To estimate the role of
Nucleinat in the complex of control therapy of chil-
dren’s BA and its effects on bronchial hypersensitiv-
ity, the parameters of the phagocytic activity and the
phagocytic index of neutrophils, oxygen-dependent
metabolism of neutrophilic granulocytes and the
blood content of nitric oxide (NO).

Material and Methods: Altogether, 98 school-
age children with bronchial asthma during the period
of remission were subjected to a complex examina-
tion. The examinations were performed by means of
a double blind, randomized, placebo controlled
method. Using the table of random numbers, all the
patients were divided into two clinical groups. The
first (I) group consisted of 47 patients, who were
administered Nucleinat in a dose of 0.25 g/day for 21
days as an addition to combined basic therapy. The
second (II) group consisted of 51 patients, who, in-
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stead of Nucleinat were administered placebo. The
groups did not differ significantly by age, the dura-
tion of the disease, the levels of bronchial asthma
control or the type of anti-inflammatory therapy.

The first clinical group consisted of 32 boys
(68,0 %) and 15 girls (31,9 %). The second clinical
group consisted of 31 boys (60,8%, P¢>0,05) and 20
girls (39,2%, P¢>0,05).

The average child’s age was 11,7+0,5 years in
the basic groups and 12,3+0,4 years (P>0,05) in the
control group.

According to the classifications of BA, which is
in the GINA-2006, there were 5 children (10,6+4,5)%
with controlled asthma in the first group and 9 patients
(17,6£5,3)% in the second one (P>0,05), 24 children
(51,1+7,1)% with partly controlled asthma of group I
and 32 (62,7+6,8)% sick children of group II (P>0,05).
Uncontrolled bronchial asthma was observed in 18
children (38,3£7,1)% in the first group and in 10 pa-
tients (19,6+5,5)% in the second one (P<0,05).

In addition to the generally accepted clinical
examinations, the determination of respiratory tract
hyperresponsiveness was performed with the use of a
portable calibrating spirograph MicroLab (Micro
Medical). Bronchial hypersensitivity was estimated
by the findings of an inducing dose of histamine,
which resulted in a 20% reduction of FEVI1
(PC20H), and a cumulative dose (PD20H) with the
use of a histamine serial dilution [12]. Bronchial
reactivity was determined by means of the bronchial
lability index (BLI). A response of the respiratory
tracts to a dosed physical exercise (5-min running
with a submaximal heart rate) as the bronchospasm
index (BSI) and following the inhalation of a beta,-
agonist (salbutamol) as the bronchodilation index
(BDI) [1]. At the same time, a blood immunological
examination of the IInd-IIld levels was performed. In
addition to an evaluation of the phagocytic activity
(PA, percent) and the phagocytic index (PI, arbitrary
units) of blood neutrophils, oxygen-dependent me-
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tabolism of neutrophilic granulocytes by the parame-
ters of both spontaneous and stimulated NBT-test,
expressed in the form of a relative content (percent)
of pharmasan-positive blood neutrophils (V.V. Kli-
mov et al., 1988) was carried out. A determination of
blood nitric oxide was also performed (N.L. Yem-
chenko et al., 1994).

Besides, the risk of the realisation of an event in
the first group of children to the patients from the
control group (OR with its CI) was calculated.

Results and Discussion. Following the therapy
carried out in both groups, a reduction in bronchial
hypersensitivity was revealed in the form of an ele-
vated inducing and cumulative doses of histamine.
However, significant elevations in PC20H and PD20H
were only noted in the patients of the first group, while
a trend towards elevations of these parameters was
noted in the second group patients (Tabl. 1).

The results obtained can be explained by a reduc-
tion of the inflammatory component of bronchial hy-
persensitivity as a result of the therapy instituted [8].

The risk of a reduction of bronchial hypersensi-
tivity in the patients of the first clinical group was
higher relative to the children, receiving placebo
(OR=3,6; 95 % CI: 1,3-9,3).

Following the therapy, spirographic tests with a
dosed physical exercise and with the inhalation of a
beta,-agonist showed a trend towards elevations of
the bronchial lability index in the patients of both
groups (Tabl. 2).

Therefore, a clear trend towards a rise in bron-
chial sensitivity to beta,-agonist inhalation, but with
unchanged bronchospasm as the respiratory tract
response to physical exercise was noted in the chil-
dren receiving Nucleinat. The trend towards en-
hanced sensitivity of the respiratory tracts to a bron-
chodilatator, but with the same bronchospasm fol-
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lowing a dosed physical exercise in the Nucleinat
recipients could be explained by a reduction of the
inflammatory component, but with the preserved
hereditary component of bronchial reactivity [4].

At the same time, following the therapy in the
patients of both clinical groups changes in the oxida-
tion-reduction processes in the blood neutrophilic
granulocytes were noted and which were confirmed
by the NBT-test findings in both spontaneous and
stimulated versions. Thus, significant reductions in
the oxygen-dependent bactericidal action of neutro-
phils were revealed in the children, who received Nu-
cleinat, but only those based on the parameters of the
spontaneous NBT-test in the second group patients.
An estimation of the relative content of blood neutro-
phils stimulated with pyrogenal showed a trend to-
wards their reductions in the patients of both clinical
groups. An estimation of the functional activity pa-
rameters of the phagocytic immunity link showed that
Nucleinat in the complex of the basic therapy of chil-
dren’s BA didn’t change substantially the phagocytic
index and phagocytic activity (Tabl. 3).

Significant reductions in the percentage of
pharmasan-positive neutrophils in patients of the first
clinical group indicate a plausible reduction of the
body’s chronic inflammatory process [12].

It is necessary to note, that the probability of a
decrease of the phagocytic activity in the patients of
the 1%-clinical group relative to the children, receiv-
ing placebo was increased (OR=1,9 with 95 % CI
(0,9-4,4)).

Following the therapy performed, a significant
elevation of the blood nitric oxide content was noted
in the first clinical group patients who received Nu-
cleinat (Tabl. 4).

The significant elevated blood nitric oxide con-
tent in the first clinical group patients, who received

Table 1

Parameters of respiratory tract hypersensitivity in patients of both clinical groups

Group PC20H (mg/ml) PD20H (mg)
Therapy I group (n=47) II group (n=51) I group (n=47) II group (n=51)
Prior to the therapy 1,3+0,2 1,7+0,3 0,29+0,05 0,37+0,06
Following the therapy 2,8+0,5 2,2+0,4 0,6+0,1 0,48+0,1
P P<0,05 P>0,05 P<0,05 P>0,05
Table 2

Parameters of the respiratory tract hyperreactivity in patients
of both clinical groups

\,}3{ Bronchial lability index,% Bronchodilation index, % Bronchospasm index, %
Thera I group II group I group I group _ II group
by ~32) (n=33) (n=32) (n=33) I group (n=32) (n=33)
Prior to the 23,4423 22,4422 9,9+1,4 11,3£1,6 12,4+1,8 11,1£1,2
therapy
Following the
24,6+2,5 24,8433 11,7+1,6 10,8+1,2 13,04£1,6 14,0+2,7
therapy
P P>0,05 P>0,05 P>0,05 P>0,05 P>0,05 P>0,05
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Table 3
Functional activity parameters of blood neutrophils in patients
of both clinical groups
NBT-test (%) 0
Spontaneous Stimulated FA (%) Pl@u)
Group Prior to .FOHO- Prior to Fo_l lo- Prior to Fo} lo- Prior to F ollo-
therapy | "€ ther- therapy Wing therapy Wing therapy | VM8 ther-
apy therapy therapy apy
I( fj}%’ 36,2425 | 28,0:2,0¢ | 51,3+2,6 | 45.8+2,6 | 80,1x1,7 | 78,323 | 9,1x0,6 | 7,8+2,3
I group (n=51) | 31,4+1,8 | 32,142,1 | 46,4424 | 433422 | 80,9+1,3 | 83,9+1,3 | 91206 | 9,9+0,5
Note. *P<0,05
Table 4

Blood nitric oxide content in the patients of both clinical groups

Group of patients NO, mcmol/L
Therapy I group (n=32) I group (n=33)
Prior to the therapy 19,6+0,7 20,1£1,5
Following the therapy 25,9429 18,6+0,4
P P<0,05 P>0,05
Nucleinat, could be explained by a plausible reduc- Literature

tion in the manifestations of chronic hypoxia, which
is inherent to this disease [6].

Therefore, the use of Nucleinat in combined
therapy for bronchial asthma ensures a significant
reduction of the inflammatory process in children,
manifested by lowered bronchial hyperresponsive-
ness, lowered oxygen-dependent bactericidal activity
of neutrophils and reduced signs of chronic hypoxia
(an elevated blood content of nitric oxide).

Conclusions

1. The use of Nucleinat in combined therapy for
bronchial asthma in children ensures a significant re-
duction in bronchial hyperresponsiveness. The risk of a
reduction of bronchial hypersensitivity in the first clini-
cal group of patients was higher relative to the chil-
dren, receiving placebo (OR = 3,6; 95% CI: 1,3-9,3).

2. Following the use of Nucleinat, a clear trend
was noted towards an elevated bronchodilation after
beta,-agonist inhalation.

3. The use of Nucleinat in combined therapy for
bronchial asthma was accompanied with significant
reductions in the parameters of oxygen-dependent
bactericidal action of blood neutrophilic granulo-
cytes. The probability of a decrease of the phago-
cytic activity in the Ist clinical group patients relative
to the children receiving placebo, was increased
(OR=1,9 with 95% CI (0,9-4,4)).

4. Following the use of Nucleinat, a clear trend
was noted towards an elevated level of the blood
nitric oxide.

Perspectives of future investigations in this
direction are to estimate the effect of Nucleinat in
the complex of control therapy of children’s BA on
the rate of the clinical signs.
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KAKASI POJIb HYKJIIEMHATA B KOMILIEKCE KOHTPOJIMPYIOIIENA TEPAITUA
BPOHXHAJIBHOU ACTMBI Y HIKOJIBHUKOB? IBAK/bI CJIEIIOE IIVIAIIEBO-
KOHTPOJIMPOBAHHOE NCCJIEJOBAHHUE

J1.0.be3pykos, O.K.Konockosa, Y.H.Mapycux

Pe3tome. [IBak1ibl CIeTIbIM IL1a[e00— KOHTPOJIMPOBAHHBIM METOJIOM IIPOBEICHO UccieioBaHne BiusHusa Hyknennara
Ha THIIEPBOCIPHUMYHUBOCTD JIbIXAaTEIbHbIX IyTeH, IOKa3aTeny (paroluTapHOH akTUBHOCTU U (haroLUTapHOTO YKCIa HEHT-
POGUIOB, UX KHCIOPOAO3aBUCUMOrO MeTab0IM3Ma U KOHLICHTPAILIMH METa0O0INTOB OKCH/A a30Ta B KPOBU B KOMIUICKCHOM
JIeYeHNH OPOHXHMAJIBHOW acTMBI y 98 mKoNpHUKOB. C MOMOIIBI0 TaONHIBI CIy4aiHBIX 4yHcen ObUIo chOpMHUPOBAHO IBE
KIIMHIYECKUE TPYHIBL. B mepBylo KIMHWYECKYIO Ipymniy BOILTH 47 GOIBHBIX, KOTOPHIE B KOMIUIEKCE 0a3MCHON Tepamun
npuanmaan Hyknennar B nose 0,25 r B cyTku B Tedenue 21 nus. Bropyio rpymiy chopmupoBamn 51 MIKONEHHK, KOTOPHIE
noydanu mwiane6o. [Tokasano, uTo Grarogapst ncroiabp30BaHui0 HykiienHaTa JOCTUTHYTO CHHKEHHE THUIIEPBOCTIPHAMYHBO-
CTH JIBIXaTENBHBIX ITyTeH, a TAKXKE ONTUMU3AINN KOHTPOJIS ATOT0 3a00JICBaHNs, HA YTO KOCBEHHO YKa3bIBAJI IIPHPOCT PHCKa
BBISIBJICHUS] YMEPEHHOI BOCIIPUUMYHMBOCTH OpoHxoB K ructamuny (CHI=3,6; 95 % JAU: 1,3-9,3) u cHmxenue darouurap-
HOM akTHBHOCTH HewTpodmnos (CII=1,9 3 95 % JIU (0,9-4,4)).

KarodeBble cioBa: nety, OpoHXHAIbHAS aCTMA, THIIEPBOCIPUUMYHUBOCTE OPOHXOB, NMMYHHTET, HyKknennar.

SIKA POJIb HYKJIETHA”l:Y B KOMILIEKCI KOHTPOJIbOBAHOI :l‘EPAHIi
BPOHXIAJIBHOI ACTMH Y LIKOJISIPIB? ABIYI CJIITUIA
IJIALIEBO-KOHTPOJIbOBAHU METO/{

J1.0.be3pykos, O.K.Konockosa, Y.1. Mapycuk

Pe3rome. [[Biui cirinum miane6o — KOHTPOJIBLOBAHUM METOJIOM JIOCHiIKeHO BIUMB HykieiHaty Ha rinepcrnpuilHATIN-
BICTh IMXaNbHHMX LUISXIB, MOKAa3HMKM (harouutapHoi aKTUBHOCTI Ta (aroquTapHOro 4ucia HEUTpodimiB, iX KHCHe-
3aJIKHOr0 MeTaboIIi3My Ta KOHLEHTpallii MeTaboIiTiB MOHOOKCHY HITPOTeHYy B KPOBi B KOMIUIEKCHOMY JIiKyBaHHI OpOH-
xianpHOi acT™Mu B 98 mikossipiB. 3a 10MOMOror TabJMIl BUMAAKOBHX dnces chopMmoBaHi Bi KiiHiuHI rpynu. [o mepioi
rpynu ysiinum 47 ocif, sKi B KoMmIuiekci 6a3ucHoi Tepamii npuitmanu Hykneinat y nosi 0,25 r Ha 100y mpotarom 21 gHs.
Hpyry rpyny copmyBanu 3 51 qUTHHH, IO OTPUMYBAIH IUTAIE00 3a Ti€ro K cxeMoro. [1okazaHo, 0 3aBASKHA BUKOPHUCTAaH-
Hio HykneiHaty HOCSATHYTE 3HIKEHHS TilepCIPUHHATIMBOCTI AUXalIbHUAX IUIAXIB, Ta ONTHUMI3aLil0 KOHTPOIIKO 3aXBOPIO-
BaHHsI, Ha 1[0 OITOCEPEAKOBAHO BKa3yBaJl0 3pOCTAHHS PU3UKY BUSBJICHHS IOMIpHOI CIIPUHHSATIMBOCTI OPOHXIB /10 TicTaMiHy
(ClI=3,6; 95 % JI: 1,3-9,3) Ta 3umKeHHs paronutapHoi aktuBHOCTI HelTpodinis (CLI=1,9 3 95 % /I (0,9-4,4)).

KorouoBi ciroBa: nith, GpoHxianbHa acTMa, TiNEPCHPUHHATINBICTE OpOHXIB, iMyHiTeT, Hykneinar.
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