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Summary. Diseases of the respiratory organs of children, occurring with obstructive syndrome, represent one of
the most serious problems in terms of transition to chronic forms. The chronic process is accompanied by a de-
crease in pulmonary ventilation, which leads to the search for effective methods of complex therapy of dis-
eases. The purpose of this study was to evaluate the dynamics of acoustic indicators of pulmonary ventilation
in children with bronchial asthma, against the background of non-invasive non-thermal microwave radiation.
Materials and methods. 122 children with bronchial asthma aged from 3 to 17 years were examined. 113 patients
underwent a single session of non-invasive microwave therapy with the Aster device. Comparison of acoustic cha-
racteristics of pulmonary ventilation was carried out taking into account the severity of the disease and the age
of children with bronchial asthma. Acoustic assessment of ventilation function was performed using the computer
bronchophonography complex Pattern-01 before the Aster procedure, after 5 and 15 minutes. In 20 (16.4%) patients
with bronchial asthma, the dynamics of cough was evaluated against the background of Aster therapy for 7 days.
Results. Improvement of bronchial patency was registered in all age groups with mild bronchial asthma. In the group
of moderate asthma, exposure to electromagnetic radiation led to a significant reduction in ventilation disorders
in children aged 7-11 years. As patients grow older, as well as with severe bronchial asthma, the smallest dynam-
ics of the parameters of pulmonary ventilation was observed against the background of Aster therapy. The use of
electromagnetic radiation in addition to traditional basic therapy for 7 days leads to a faster regression of cough
in patients with bronchial asthma. Conclusion. The combination of traditional basic therapy with electromagnetic
non-thermal radiation in patients with bronchial asthma reduces obstructive pulmonary ventilation disorders and
promotes faster cough regression.
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AKYCTUYECKAS OUEHKA NEFOYHOW BEHTUNSALUUU Y OETEN C
BPOHXWAJIbHOWX ACTMOMN HA ®OHE OAHOKPATHOIO BO3AENCTBUS
MUKPOBOJIHOBOIO U3NYYEHUS
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AKTyanbHocTb. 3aboneBaHns OpraHoB AbIXaHWs AETCKOro BO3pacTa, NMpoTekawlwue € 06CTPYKTUBHLIM CUMHAPOMOM,
NpeAcTaBNglOT OAHY M3 CaMbiX Cepbe3Hblx nMpobnemM M3-3a pucka nepexoda B XpoHuyeckue GopMbl. XpOHUYECKUN
npoLecc CONpPOBOXAAETCH CHUXEHMEM NErOYHOW BEHTUNALMUK, YTO 0OycnoBanBaeT Nonck 3GdEeKTUBHbLIX METOLOB KOM-
nnekcHoin Tepanuu 3aboneBaHunii. Llenblo HacToALWEro MCCNef0BaHNS 9BMIACh OLLEHKA AMHAMUKM aKyCTUMYECKMX NoKa3a-
Tenew NeroYyHom BEHTUNALMK Y AeTei ¢ BPOHXMaNbHOM acTMOM Ha GOHEe HEMHBA3MBHOIO HETEMJIOBOrO MUKPOBOIHOBOTO
usnyyenns. Marepuannol u Mmetoabl. O6cnenosaHo 122 peberka ¢ 6poHxmnanbHOM acTMON B Bo3pacTe oT 3 no 17 ner.
113 nauyMeHTaM OJHOKPATHO MPOBEAEH CeaHC HEMHBA3MBHOW MWKPOBONHOBOM Tepanuu annapaTom «AcTep». CpaBHe-
HWe aKyCTUYeCKMUX XapaKTepPUCTUK NEroYHoM BEHTUNSALMM NPOBELEHO C YYeTOM CTEeMNeHU TsHKecTn 6onesHn 1 Bo3pacTa
feTeit c BpOHXMaNbHOM aCTMOWM. AKYCTUYECKas OLeHKA BEHTUNALMOHHOW QYHKLMM MPOBOAMIACH C MOMOLLbIO KOMMNIEKCa
KoMnbloTepHoi BpoHxodoHorpadum «lMatTepH-01» o npouenypbl «Actep», yepes 5 u 15 mun. Y 20 (16,4 %) nauneHToB
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¢ BpoHXManbHOM acTMOM NpoBeAeHa OLEHKA AMHAMMKM Kawns Ha GOHe Tepanuu annapaTom «AcTep» B TeyeHue 7 OHEWN.
PesynbTratbl. YnyyweHne 6pOHXMANBbHON NPOXOAMMOCTU PErMcTpupoBasoch Npu BPOHXMANBLHOM acTMe NIerkoro Teve-
HWS BO BCEX BO3paCTHbIX rpynnax. B rpynne cpeaHeTsxenoi acTMbl BO3AEWCTBME 3NEKTPOMArHUTHOIO M3Ny4yeHus
NPMBOAMIO K CYLWECTBEHHOMY YMEHbWEHMIO BEHTUNSALMOHHbBIX HapylweHui y aeter 7-11 net. [lo mMepe B3pocneHus
NaLMEeHTOB, @ TaKXe MpU TAXKENOM TeyeHWU OPOHXMANbHOW acTMbl OTMEYEHA HaUMEHbLLAs AMHAMUKa NapamMeTposB
NeroYyHoi BeHTUNAUMKM Ha doHe Tepanuu «AcTep». Micnonb3oBaHMe 3N1E€KTPOMArHUTHOIO M3/yYeHWUs LOMONHUTENbHO
K TPaAMLUMOHHON 6asncHOM Tepanuu B TevyeHue 7 AHeW NpuBOAUT K Bonee BbICTPOMY perpeccy Kawnas y naunmeHToB
¢ 6poHxuanbHoM actmMoi. BeiBoabl. CoyeTaHme TpaaMUMOHHOW 6A3UCHOM Tepanuu C 3IEKTPOMArHUTHBIM HETENA0BbIM
M3NyYeHMeM Yy MNauMeHTOB C OPOHXMANbHOM acCTMOM yMeHbWwaeT OOCTPYKTMBHbIE HapylleHMs NeroYHOM BEHTUAALMM

n cnocobecTeyeT 60nee 6bICTPOMY perpeccy Kawns.

KntoueBble cnoBa: 6p0meaana9| acCTMa; OeTU; MUMKPOBOJTHOBAA Tepanud, <<ACTEp».

INTRODUCTION

Heterogeneity of broncho-obstructive syndrome
(BOS) is a subject of considerable practical interest
for pediatricians, allergists, and pulmonologists. Over
the past 10 years, the understanding of the details
of the pathogenesis of respiratory tract obstruction
syndrome has been significantly expanded [2, 8].
However, there is no doubt that to objectively
assess clinical states in diseases accompanied by
BOS, additional criteria must be taken into account,
such as the reaction of the bronchial tree in response
to therapeutic effects. Regarding the selection of
complex treatment methods, a combination of basic
and alternative therapy for bronchial obstruction is
currently being considered [7]. Previous studies
have shown positive results of using non-thermal
microwave radiation for prolonged coughing and
respiratory diseases with bronchial obstruction
syndrome [3]. The efficiency of the unit “Aster”
on bronchial asthma (BA) was examined for a long
time by a course from 8 to 14 treatments. It revealed
no clear bronchodilator effect in one case, but in
another case, it tended to increase the indicators
of bronchial obstruction, decrease the frequency of
B2-agonists administration with a quick regression
of day and night symptoms of the disease [10].

The results obtained are contradictory and no
clear data explains the mechanism of exposure to the
respiratory tract and the possibility and rationale of
using ultra-weak electromagnetic waves in patients
of different age groups with different severity of
BA [12, 13].

This study aims to conduct an acoustic assessment
of the functional state of the bronchopulmonary
system of children with BA of various severities
after single microwave exposure.

MATERIALS AND METHODS

Acoustic parameters were evaluated for a single
exposure to the Aster unit in the “pre-experiment”
mode (without randomization, the initial data were
used as a control) [14]. Taking into account the
conflicting data on the influence of electromagnetic
radiation in bronchopulmonary diseases, a single
application of non-thermal electromagnetic radiation
was done to clarify the nature of changes in
pulmonary ventilation.

The main group was initially made of
122 patients with BA, aged from 3 to 17 years who
gave informed voluntary consent to participate in
the study. The exclusion criterion was the presence
of chronic diseases in the acute stage and acute
infectious diseases. The initial parameters of patients
were used as control data.

The diagnosis of BA was made per the
diagnostic criteria of the consent documents [6].
Nine patients (7%) had virus-induced exacerbations
of BA (BOS more than three times in the last
year after acute respiratory viral infection and a
burdened allergic history). Patients with virus-
induced exacerbations received leukotriene receptor
antagonists (montelukast) as basic therapy and
were subsequently excluded from the study. In the
main group of subjects, the allergic phenotype of
asthma prevailed: 113 (93%) patients had increased
immunoglobulin E (IgE) levels and peripheral
blood eosinophilia. These patients were divided
according to the severity of BA as follows: mild
BA — 33 (29.2%), moderate asthma — 36 (31.9%)),
and severe BA — 44 (38.9%). At the time of
hospitalization in the department of pulmonology
of the Regional Children Clinical Hospital of
Chita, patients were in a period of acute asthma.
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The assessment of acoustic parameters was carried
out between the 5" and 7% day of relief from an
acute attack, which did not exclude the presence of
hidden bronchospasm.

All patients of the main group (113 people) were
given a session of non-thermal electromagnetic
radiation using the Aster unit! [5]. The duration of
the session was 7 minutes following instructions: The
examination was done in a separate room without
extraneous noise. The time for a re-evaluation of
bronchial patency was chosen empirically, taking
into account the subjective feeling of a breathing
relief of patients. The respiratory cycles were
recorded at the following time points: 7, — the
initial measurement, 7, — after 5 minutes, and 7, —
15 minutes after the Aster session. Patients received
therapy with the Aster device. Broncholytic drugs
were excluded for 7-8 hours before the study and,
thus, could not affect bronchial patency.

Improvement of bronchial patency indicators was
chosen as the endpoint of the study when using the
Aster device. The result at the endpoint of the study
was classified as “there is an outcome/no outcome.”
The result of exposure to electromagnetic radiation
on bronchial patency was evaluated using the
computer bronchophonography unit “Pattern 01.” To
assess the intensity of the acoustic phenomenon of
breathing, the K, coefficient was used (a relative
value reflecting the ratio of data on the acoustic
work of breathing in the high-frequency range to
the acoustic work in the low-frequency range of the
bronchophonogram). The K, coefficient characterizes
the acoustic work of respiration performed by the
respiratory system to promote air at the level of the
bronchi of a medium and small caliber [2-4, 11]. An
increase in K, indicates the presence of obstructive
disorders.

Next, to assess the dynamics of clinical
symptoms, a group of A — 20 (17.7%) patients
(average age is 6.5 years (4.0-9.0)) was randomly
selected. They received a traditional basic therapy
in combination with microwave therapy sessions for
7 days, twice a day. A comparison group—group B
was randomly selected and matched for gender and
age with group A. It included 12 patients (10.6%)
with BA who received only traditional basic therapy.

! Registration certificate Ne FS 022a2005/2581-05 dated 2005/12/19.

Statistical processing of the results was
performed using the program Statistica Stat Soft
10.0. Quantitative values were presented as median
(Me 25-75 percentile) and relative (%) values.
Statistical significance between unrelated groups
was determined using the Mann—Whitney test, and
between related groups using the Wilcoxon test. The
confidence level p < 0.05 was taken as statistically
significant changes.

RESULTS AND DISCUSSION

All patients underwent a standard examination,
including the collection of complaints, anamnesis,
examination, laboratory methods (hemogram with
the determination of the relative and absolute
number of eosinophils, the concentration of total
serum IgE), imaging methods (chest X-ray), and
spirography in children older than 5 years.

A brief clinical description of patients depending
on the severity of BA is presented in Table 1. In the
main group, patients with mild, moderate, and severe
BA did not differ in age and gender (p > 0.05).
Fifty-nine (52.3%) patients with severe disease
had a burdened family history of BA. Allergic
rhinitis was dominant for 36 (31.8%) patients with
severe asthma, the frequency of atopic dermatitis
in the groups did not significantly differ, making
up 30.3% (10), 36.1% (11), and 22.7% (10) for
mild BA, moderate, and severe asthma, respectively
(p > 0.05). Therapy in the Pulmonology Department
included inhalation of budesonide suspension and
ipratropium bromide/phenoterol via a nebulizer.
The duration of hospitalization, depending on the
severity, did not significantly differ (p > 0.05).
According to the results of laboratory examination,
eosinophilia and an increase in the level of IgE
were detected for patients of the main group, and
are more pronounced in moderate and severe BA.
The X-ray picture of mild asthma for 26 (78.8%)
children was characterized by a diffuse enrichment
of the lung pattern. In severe cases, 21 (47.7%)
patients showed signs of lung tissue hyperinflation.

All children received basic therapy for at least
3 months before the start of the study: 3 (2.6 %)
received montelukast, 38 (33.6 %) received low doses
of inhaled corticosteroids (fluticasone propionate,
beclomethasone dipropionate, up to 250 mcg
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Clinical characteristics of patients in the main cohort
KnuHnyeckas xapaktepucTmka nauMeHToB OCHOBHOM rpynnbl

Table 1 / Tabnuya 1

Criteria / Kputepun

Light BA, n =33/
Jlerxas BA, n =33

Moderate BA, n=36/
Cpennersixenast bA, n =36

Severe BA, n=44/
Tsoxenast BA, n =44

Dosunodunst (Me, Q,~0..)

(130.5-351.0)

Boy/girl / Manpunkn/neBouku 20/13 25/11 24/20
Age, years (Me, Q,~0..) / 5.5 7.0 8.5
Bospacr, ner (Me, 0,~0..) (2.0-8.0) (3.0-9.0) (4.0-11.0)
Duration of the disease, years (Me, 0,.~0..) / 3.0 4.0 6.0
JnutenbHocTh 3a6onesanus, net (Me, O, ~0..) (1.5-4.0) (3.0-7.0) (4.0-9.0)
BA in parents, abs. (%) /

BA y pomurencit, ae. (%) 4 (12.1) 13 (36.1) 23 (52.3)*
Atopic dermatitis, abs. (%) /

Atonmueckuii nepmarturt, aoce. (%) 10 (30.3) 11361 10/22.7)
Allergic rhinitis, abs. (%) /

Annepruyeckuit puHuUT, adc. (%) 6(14.3) 10 27.7) 14 (31.8)
Serum immunoglobulin E, IU/ml (Me, Q,~0..) / 88.5 216.5 183.5
CriBopoTounblit uMMyHOrI00ysuH E, ME/mMit (Me, Q,~Q.) (56.75-128.5) (94.0-360.5) (154.3-215.6)
Eosinophils (Me, 0,~0..) / 182.5 295.0 369.5

(212.0-782.0)

(208.0-565.8)

Enrichment of the lung pattern, abs. (%) /

OoGorarieHue JIero9YHoro pucyHka, aoe. (%) 33 (78.6) 30 (83.3) 23 (52.3)
Hyperinflation of the lungs, abs. (%) /

I'mnepundmsmus nerkux, ade. (%) 24 16.6 (6) 417 @D
FEVI1 — Forced Expiratory Volume in one second, 1/min

(Me, 0,~0..) / 76.5 74.0 51.0*
O®BI — O0beM GOopcUPOBAHHOTO BBIOXA 32 TIEPBYIO (68.0—89.0) (58.0-83.0) (46.0-71.0)
cekynny, n/mun (Me, O, ~Q..)

Duration of hospitalization, days (Me, Q,.~0..) / 12.0 14.0 13.5
JnuTenbHOCTh rocuTanusanuu, auei (Me, 0,—~0..) (9.0-14.0) (12.0-14.0) (9.5-15.0)

Note. * Significant differences in the Mann—Whitney criterion in comparison with a group of patients with mild asthma: p < 0.05.
BA — bronchial asthma. ITlpumeuanue. * JlocTroBepHbIe pa3auuus M0 KpuTeprio MaHHa— YUTHH B CPaBHEHHUH C TPYIIIOH IManneH-

TOB C JIETKOW OpOHXHANIBHOI acT™Moil — p < 0,05. BA — OpoHXuanpHas acTMa.

1.0
e
o5 | 08
0.8 ’
0.7
0.6 046 '-...'0_57
o~ 05 o
0.4 T~2
0.3 0174 0‘5
' S~ e .. 0.165
Tl A auidTe- g
0.1 0425
0.0 -
Initially In 5 minutes  In 15 minutes

Time, minutes

—— 3-6yearsold ---@---7-11 years old
- 4@ - 12-17 years old

Fig. 1. Dynamics of the acoustic work of respiration coef-
ficient at the level of small bronchi (K,) under the
electromagnetic influence of “Aster” in patients with
mild bronchial asthma

Puc. 1. JuHamuka koaduumeHTa akycTU4eCcKoi paboTbl Abixa-
HUS Ha ypoBHe Menkux 6poHxos (K,) npu anektpomar-
HMTHOM BO3AEMCTBUMM annapata «Actep» y NauMeHTOB
C nerkoil 6poHXManbHOM acTMOM

per day), and 16 (14.2%) and 44 (38.9%) patients
with moderate and severe asthma received medium
doses and high doses (fluticasone propionate,
beclomethasone dipropionate, fluticasone/salmeterol,
500-1000 mcg per day), respectively.

The acoustic work of breathing was analyzed
for patients with mild, moderate, and severe BA.
A significant advantage of the method for evaluating
ventilation disorders using the computer diagnostic
complex “Pattern 1” is its ability to detect disorders
that are not registered during auscultation, as well
as the ability to apply this method for children
from the newborn period, which is impossible
when using spirometry. In the initial assessment of
pulmonary ventilation, a correlation analysis was
performed between the acoustic coefficient of the
high-frequency range (K,) and the forced expiratory
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Fig. 2. Dynamics of the coefficient of acoustic work of res-
piration at the level of small bronchi (K,) under the
electromagnetic influence of “Aster” in patients with
moderate bronchial asthma

Puc. 2. OuHamuka Ko3dPuuMeHTa aKyCcTUYeCKOW paboTbl Abixa-
HUsl Ha YpOBHe MenKux 6ponxos (K,) npu anektpomar-
HUTHOM BO3JeiCTBUM annapaTta «AcTep» y NauMUeHTOB CO
cpeaHeTsHKeNoi 6poOHXManbHOM acTMOM

volume in the first second (FEV1), a significant
feedback » = —0.61 (p < 0.05) was found, indicating
a decrease in bronchial patency with an increase
in acoustic indicators. The results are shown in
Figs. 1-3.

In the course of our study, exposure to ultra-
weak electromagnetic waves led to a decrease in
the acoustic work of respiration, and therefore
to a decrease in obstructive disorders in all age
subgroups of patients with mild BA. Note that with
a mild course of the disease, the same direction of
changes in bronchial patency was registered at both
the 5™ and 15" minutes of the study. The greatest
decrease in K, was recorded for patients with mild
asthma of age 7-11 years (5.7 times, p < 0.05), and
the smallest in an older age group (12—17 year ) —
1.4 times (p > 0.05) (Fig. 1).

With moderate BA, 5 minutes after exposure to
the Aster unit, children aged 3—6 and 7-11 years
old showed a slight increase in the acoustic work
of breathing at the level of medium and small-
caliber bronchi. By the 15" minute, a significant
regression of ventilation disorders was observed for
patients aged 7-11 years (by 3.5 times, p < 0.05)
and a tendency of K, to decrease among patients
aged 12-17 years, in comparison with preschool-
aged individuals who showed a slight decrease in

1.4
1.2
1.0
0.8

0.4
0.2
0.0

In 5 minutes In 15 minutes

Time, minutes
—&—3-6yearsold ---@---7-11 years old
- 4@ - 12-17 years old

Initially

Fig. 3. Dynamics of the coefficient of acoustic work of res-
piration at the level of small bronchi (K,) under the
electromagnetic influence of “Aster” in patients with
severe bronchial asthma

Puc. 3. duHamuka ko3pdpuLMeHTa aKyCTUUECKOW paboTbl Abixa-
HUs Ha ypoBHe Menkux 6poHxos (K,) npu anektpomar-
HUTHOM BO3AEWCTBMM annapata «AcTep» Yy NMauMeHToB
C TSOHKeNoit 6poOHXManbHOM acTMOM

bronchial patency compared to the baseline level
(Fig. 2).

The patency of the bronchi of patients with severe
asthma after a single exposure to electromagnetic
waves had the form of a “plateau” in the subgroups
of patients aged 3—6 and 7-11 years, remaining
in the range of initial values by the end of the
15" minute of observation. Among patients aged
12—-17 years with a severe BA, a slight increase
in acoustic respiration was registered (p>0.05)
(Fig. 3).

We assume that a single exposure to
electromagnetic radiation may be short-lived, but
improved microcirculation in the bronchial wall leads
to a decrease in edema, improved sputum removal
from the bronchi, which was noted by researchers
during a long-term therapy (14-20 days) of patients
with obstructive bronchitis, BA, and cystic fibrosis
[1, 2, 9, 12]. This study showed signs of improved
airflow in the respiratory tract.

To assess the clinical effectiveness of the Aster
device, group A patients (20 children with an
allergic variant of BA) received basic therapy in
combination with electromagnetic radiation from
the Aster device for 7 days. Patients in group B
(comparison group) received only basic therapy. The
dynamics of symptoms of the disease was evaluated
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Basic therapy regimens for patients with bronchial asthma
PexunMbl 6a3ncHOM Tepanuu NaUMEHTOB C HPOHXMAbHOM acTMOM

Table 2 / Tabauua 2

The severity of bronchial Inhaled corticosteroids Inhaled corticosteroids
Groups / asthma / Montelukast / (up to 250 mcg/s) / (500-1000 mcg / s) /
I'pynibt CremneHb TskecTn OpoHXH- | MoHTenykacT | MHraasuoHHbIC KOPTHKO- | VIHralsluOHHbBIE KOPTHKO-
aJIbHOH aCTMBbI crepouasl (1o 250 mkr/c) | crepouasl (500—-1000 mkr/c)
Light, n=5/ o o
Group A Jlerkas, n =35 3 (15%) 2 (10%) B
(basic therapy + _
Aster) / Tpymna A | Moderate, n =9/ - 4 (20 %) 525 %)
Cpennetsixenas, n =9
(6a3ucHast Tepanus
+ «AcTep») Severe asthma, n =6/ 3 B 6 (30 %)
Tsxenass, n =6
et =3 325 %) - -
Group B (basic erKasft, n =
therapy) / Moderate, n =4/ 3 o B
I'pynmna B Cpenuersikenas, n =4 4(33.3%)
(6a3ucHas Tepamus) —
Severe asthnja, n=5/ 3 3 5 (417 %)
Tsoxemast, n =15

Table 3 / Tabauuya 3

Dynamics of the state of patients in groups A and B depending on the treatment regimen, Me (Q,,-0,.)
OuHamuka coctostHus naumneHTos rpynn A u B B 3aBUCMMOCTM OT pexxmnma Tepanuu, Me (Q,,-Q,.)

Groups / The severity of bronchial asthma/ Cough, points / Kauess, 0aiist
Tpyrms CrerneHb Ts)KECTH OPOHXHATb- 1 day / 3 day / 5 day / 7 day /
HOM acTMBbI 1-# nenp 3-if IeHb 5-i1 neHp 7-1 neHb
Light, n=5/
Group A Hercan n— 5 2 (1-2) 1 (1-1) 1 (0-1) 0 (0-1)
(basic therapy +
Moderate, n=9 /
Aster) / I'pynma A Cpentersenas, n =9 3 (1-3) 2 (1-2) 1 (0-1) 1 (1-1)
(6a3ucHas Tepa-
nus + «Actepy) Severe asthma, n =6/ B B B B
Tanconan, n = 6 3 (2-3) 2(2-2) 1(1-2) 1(0-2)
;‘ght’ n=3 /3 2 (2-3) 2 (2-2) 1(1-2) 0 (0-1)
Group B (basic erxas, n =
therapy) / Moderate, n =4/
I'pynna B Cpenuetsikenas, n =4 25033 2(0-2) 20-2) LO-D
(basncnas Tepanns) | gevere asthma, n=>5 /
Taenas, n = 5 3 (3-3) 3 (2-3) 2 (2-2) 1.5 (1-2)

Note. No significant differences were found in the compared groups: p > 0.05.
Ilpumeuanue. JlocTOBEpHBIC pa3IMUUs B CPABHHBACMBIX TpyTIax HE BhISABICHBL: p > 0.05.

on a scale of cough severity (0 — no symptoms, 1 —
slightly, for a short period, 2 — short episodes during
the day, 3 — most of the day, awakens during night
sleep, 4 — most of the day with impaired daytime
activity and sleep). A cough severity was assessed
on days 1, 3, 5, and 7. The modes of basic therapy
are presented in Table 2.

The dynamics of children’s condition in groups
A and B after different therapy modes are shown
in Table 3.

In the first days, the dynamics of cough severity
after traditional therapy and treatment in combination
with the Aster unit is almost the same, but children
who received physiotherapy with electromagnetic
radiation stopped night cough by the 5% day of
treatment and were slightly disturbed for a short
period by the 7% day, while 6 (50 %) patients of
group B had 2-3-fold episodes of paroxysmal cough
by this point of the study. At the same time, the
acoustic coefficient of K, decreased from the initial
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0.63 to 0.1 (p<0.05), indicating a decrease in
obstructive pulmonary ventilation disorders.

Thus, a single application of electromagnetic
radiation changes the acoustic parameters of
pulmonary ventilation. The least labile with a
single microwave exposure is the acoustic work of
breathing for older children and severe BA.

The combination of basic therapy with
electromagnetic radiation for 7 days caused a more
expressed effect on the clinical condition.

The limit of this study is the small number
of patients who received traditional therapy in
combination with the electromagnetic influence of
a non-thermal intensity of the Aster unit, which
does not allow a reliable acoustic assessment of
the functional state of the bronchopulmonary system
and hence the need for further research.

CONCLUSION

Summarizing the results, we draw the following
conclusions:

1. With a single exposure to ultra-weak elec-
tromagnetic waves of non-thermal intensity, the
greatest change in acoustic parameters is registered
for patients with mild BA in the age groups 3-6,
7—-11, and 12-17 years, as well as in the group
of 7-11 years with moderate BA. The minimum
change was observed in those with severe BA.

2. A possible response to a single exposure to
ultra-weak waves of a non-thermal intensity (as an
addition to ¢ basic therapy) in patients with BA
was improved bronchial patency.
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