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Abstract. Sensitivity of bronchial receptors under the effect of tobacco smoke in the conditions of various activity
of the thyroid gland in children. Bashkirova N.S., Vysochina L.L. The role of the initial hormonal profile disorders
of the system “pituitary — thyroid” in the emergence of a bronchospasm in response to exogenic stimuli has not been
finally determined. The aim of our research was to investigate the character and degree of the relationship between
bronchial hypersensitivity in children exposed to smoking and the functional activity of the thyroid gland. The research
involved 74 patients aged 10 to 17 years. Sixteen children were not exposed to tobacco smoke, 50 children were passive
smokers, and 8 of the children surveyed smoked actively. To investigate the level of bronchial sensitivity, a bronchial
provocation test with a non-specific stimulus — bronchoconstrictor acetylcholine was carried out. We assayed the
functional state of the thyroid gland by the level of free triiodothyronine (FT;), free thyroxin 4 (FT,) and thyroid
stimulating hormone (TSH), identified by Enzyme-linked Immunosorbent Assay (ELISA) (Alkor Bio, Russia). Indicators
of hormones of a thyroid gland in most of the examined children did not differ from standard values for healthy
children. Analysis of the results of the inhaled bronchial provocation test with acetylcholin showed that the state of non-
specific bronchial hypersensitivity was observed in 2 active smokers and in none of the passive smokers and non-
smokers (('=15,4>x"01=9,21 abo p<0,01). According to our data, in children with hypothyroidism, under the effect of
tobacco smoke, changes in the functional state of sensitive bronchial receptors do not occur. Among 2 children who had
an increased activity of the thyroid gland (hyperthyroidism), one child from the group of smokers had an increased
bronchial sensitivity by the results of the acetylcholine test (p>0.05). According to our data, changes in the functional
status of sensitive bronchial receptors (cholinergic receptors) resulting from exposure to tobacco smoke in children
exposed to tobacco smoke, active or passive, do not depend on the functional state of the thyroid gland (Py’>0,05).

Pedepar. UytausicTe OpoHXiaJbHHUX penenTopiB M BIJIMBOM TIOTIOHOBOIO UMY B YMOBaX Pi3HOI aKTHBHOCTI
muTonoaionoi 3amo3m B aiteil. bamkipoBa H.C., Bucounna LJI. Ocmamouno ne 6usnauena ponvb GuUXiOHUX
NOpYULleHb 20PMOHATBLHO20 NPOGIno cucmemu «2ino@iz - wumonoodibna 3an03a» y GUHUKHEHHI OPOHXOCHA3MY Y
8i0Nn06i0b Ha eKk302eHHi cmumyau. Memorwo Hawioco 00cCniONHCeHHA OYIO BUBYEHHA Xapakmepy i UpPAd*CeHOCMI
63AE€MO36'3KY MIdIC OPOHXIANbHOW 2inepuymaugicmio 8 Oimetl, SKI 3a3HAIOMb GNAUGY KYPIHHA, | QYHKYIOHAILHOIO
akmueHicmio wumonooionoi 3anoszu. Y odocniodcenni e3sau ywacmo 74 oumunu y eiyi 6i0 10 0o 17 poxis. Cepeo
obcmedicenux oimetl 6yno 16 oimell, K He 3A3HABAU GNIUSY MIOMIOH06020 UMy, 50 dimetl OYIU NACUBHUMU KYPYIMU,
i 8 obcmedicenux dimeit akmueHo Kypunu. st 00CaiOHCeH s Pi6Hs OPOHXIANLHOT YYMAUGOCI NPOBOOUTUCS THEATIAYIUHI
OpPOHXONPOBOKAYIIHI Mecmu 3 HeCneYUu@IYHUM NOOPASHUKOM — OPOHXOKOHCMPUKMOPAMU 3 ayemunxoninom. @yukyio-
HAIbHUll CMaH wumonoodiOHOl 3an03u OYiHIO8AIU 34 pieHeM ) cuposamyi Kposi mupeomponnoeo zopmona (TT7),
mupoxcuny (T4) i mpuiioomupowniny (13). [na oinvuocmi odcmedicenux dimeil munogumu 0yiu NOKA3HUKU 2OPMOHIE
WUMonooioHOI 3a103u, AKI He BIOPI3HAIOMbCA 8I0 HOPMAMUBHUX NOKA3HUKIE OJi4 300po8ux dimell. AHAni3 pe3yibmamis
iHeanAYiliHO20 OPOHXONPOBOKAYIUHO2O MeChmy 3 AUemUuIXoaiHOM NoKA3ae, wjo cmaH Hecneyugiunoi OpoHXiarbHOI
2inepyymaugocmi mas micye 8 2 aKmusHUX Kypyie, 8 00H020 NACUBHO20 KYPYs i 8 00H020, AKUl He naiums (Y2=15,4>
x201=9,21 abo p<0,01) y epyni Oimeil 3 eymupeoioHum cmanom. Y Oimeil 3 2inomupeoiousmom nio nIUEOM
MIOMIOHO6020 QUMY 3MiH Y (OYHKYIOHATLHOMY CIMAHI YmIueux peyenmopis opouxis ne ¢iobysacmocs. Ceped 2 dimell,
KD Manu RIOSUWEHY AKMUGHICMb WUMON0OIOHOI 3an03u (2inepmupeoiousm), 0OHa OUMuUHAa 3 epynu Kypyie mand
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niosuujery OPoHXianbHy Yymausicms 3a pesyivmamamu mecmy 3 ayemuaxoainom (p>0,05). 32i0no 3 Hawumu Oanumu,
SMIHU Y DYHKYIOHATILHOMY CMAHI 4ymausux peyenmopie OpoHXie (XoniHopeyenmoposg) y Odimell, AKi 3a3HAIOMb GNIUEY
MIOTIOHOB020 OUMY, AKMUBHO AO0 NACUBHO, He 3ANeHcamb 8i0 YHKYIOHANbHO20 CIAHY wumonodionoi sanosu (Py2>0,05).

Tobacco smoking remains the most common
harmful habit of humanity. Smoking is comparable
with epidemic, as according to data of the World
Health Organization (WHO) 87% of annually deaths
from lung cancer are associated with smoking, 82%
of deaths — from chronic pulmonary obstruction
(bronchitis, emphysema), and 21% of deaths — from
cardiovascular diseases [2].

In literature there are many data that not only
active smoking, but also air pollution of rooms with
tobacco smoke is a risk factor for development of
various diseases [8, 9, 11, 12]. Especially tobacco
smoke has negative effect on children and teenagers
[1]. In childhood passive smoking causes respiratory
tract infections, asthma attacks in babies and
children, increases the risk of developing asthma and
chronic obstructive lung disease, bronchitis and
other diseases of respiratory system in adults [3].
The risk of the development of acute respiratory
infections increases by 42% in smoking households
as compared with non-smoking [10].

In our previous work it was shown that in
childhood, tobacco smoke impairs the functional
condition of cholinergic receptors, which play the
main role in regulating the patency of the airway
tree, increasing bronchial hypersensitivity [7].

Today it is known that bronchial hypersensitivity
is the main component of the pathogenetic mecha-
nism of bronchial asthma development. Tobacco
smoke, combined with an increase in bronchial
hypersensitivity is a stress factor that induces the
development of a complex of metabolic changes in
the body, including the hypothalamic-pituitary-
thyroid system [5]. Taking this into accountit it is
possible to suppose existence of functional changes
of the thyroid status in the presence of bronchial
hypersensitivity under the effect of tobacco smoke.
Scientific publications about a thyroid function
condition in the effect of a stressful factor of smoking
in children are limited. The role of the initial hormonal
profile disorders of the system “pituitary — thyroid” in
the emergence of a bronchospasm in response to
exogenic stimuli has not been finally determined.

The aim of our research was to investigate the cha-
racter and degree of the relationship between bronchial
hypersensitivity in children exposed to smoking and
the functional activity of the thyroid gland.

MATERIALS AND METHODS OF RESEARCH
The research involved 74 patients aged 10 to 17
years, including 32 boys and 42 girls. Sixteen
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children were not exposed to tobacco smoke, 50
children were passive smokers, and 8 of the children
surveyed smoked actively. In carrying out functional
methods of a research children did not have anamnestic
and clinical manifestations of acute, recurrent or chro-
nic diseases of a respiratory system, it made possibile
to determine basal levels of bronchial sensitivity.

To investigate the level of bronchial sensitivity, a
bronchial provocation test with a mnon-specific
stimulus — bronchoconstrictor acetylcholine was
carried out. For the test such solutions were used:
0.004%, 0.012%, 0.036%, 0.11%, 0.33%, 1%, 3%,
9% starting from the lowest concentration. Measu-
rement procedure provided control of condition of
patency of airways under the effect of increasing
concentrations of the irritant.

Respirable concentration of acetylcholine after
which levels of FVC, FEV1, FEV1/FVC decreased
by 20% was considered as a threshold of the increa-
sed nonspecific bronchial sensitivity (threshold
concentration — PK20).

If, after inhalation of a 1% acetylcholine solution,
the patency of airways was not reduced by a speci-
fied percentage, the nonspecific sensitivity of the
bronchi was considered as low [4, 6].

We assayed the functional state of the thyroid
gland by the level of the free triiodothyronine (FT;),
free thyroxin 4 (FT4) and thyroid stimulating hor-
mone (TSH), identified by Enzyme-linked Immuno-
sorbent Assay (ELISA) (Alkor Bio, Russia). The
obtained data were compared to standard indicators
depending on the child’s age.

The study was carried out in accordance with the
principles of bioethics.

The analysis of data was carried out using the
following statistical methods of the chi-square test to
compare qualitative variables between groups; un-
paired t-tests — to compare two groups.

RESULTS AND DISCUSSION

Findings of thyroid gland hormones in most of
the examined children did not differ from standard
values for healthy children.

At the same time thyroxine findings (T4) lower
than norm in normal findings of triiodothyronine
(T3), thyroid-stimulating hormone( TSH) were
registered in 40% of children.

The average values of the content of the main
thyroid hormones in the blood serum in the
examined children did not differ from the standard
values (Table).
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Average findings of thyroid hormones in blood serum
in children depending on the status of the smoker

Indexes TSH FT4 FT3
ulU/mL nmol/l nmol/l
Non-smokers 1,24+0,5 90,43+46,3 2,067+0,7
Passive smokers 1,13+0,6 67,32+43,5 2,46+1,4
Active smokers 1,24+0,5 86,69+88,9 1,72+0,7

Note: There was no significant difference in TSH, FT, FT between patient groups and normative indices (p>0.05).

In children smokers there was no significant dif-
ference between the indices of the content of individual
hormones in the blood depending on the sex (Fig. 1).

None of the children had sufficient clinical and
laboratory criteria that correspond to the level of

diagnosis of hypothyroidism or hyperthyroidism, or
a subclinical state. However, in some children
deviations of thyroid parameters from the norm give
possibility to suppose the beginning of the
development of the pathological condition.
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Fig. 1. Findings of thyroid hormone levels in blood, depending on sex in children who smoke

Given this, to achieve the aim — to determine the
change in the functional state of sensitive bronchial
receptors under the effect of tobacco smoke in the
context of different functional activity of the thyroid
gland, the statistical analysis was performed in
groups with different endocrine profile.

The results of the distribution of children into
groups depending on the status of the smoker and
endocrine profile are shown in figures 2, 3.

In the group of children with euthyroid status,
29 children were smokers (5 active and 24 passive),
13 children were not exposed to tobacco smoke.
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Analysis of the results of the inhaled bronchial
provocation test with acetylcholin showed that the
state of non-specific bronchial hypersensitivity was
observed in 2 active smokers and in none of the pas-
sive smokers and non-smokers (y°=15,4>y*=9,21
abo p<0,01). Thus, the obtained data show that in
children who are in the euthyroid state of the thyroid
gland under the effect of tobacco smoke, the
functional state of bronchial cholinergic receptors
worsens, as evidenced by an increase in bronchial
sensitivity to acetylcholine in active smokers.
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Patients with hypothyroidism

Non-smokers Active
5o; ™ / smokers
y ’ 11%

Passive smokers
84%

Patients with euthyroidism

Non-smokers 0% Active
319% smokers
? 12%

Passive smokers
57%

Fig. 2, 3 Distribution of children by functional activity of the thyroid gland and the status of a smoker

According to our data, in children with hypo-
thyroidism under the effect of tobacco smoke,
changes in the functional state of sensitive bronchial
receptors do not occur. Thus, the analysis of the
results of the bronchial provocation test with acetyl-
choline showed that out of 30 children who form a
group of children with hypothyroidism, cases of
nonspecific bronchial hypersensitivity were observed
in 2 out of 24 passive smokers and none of the 3 active
smokers and non-smokers (x*=0,53<y’s=3,99 a6o
p>0,05).

Among 2 children with an increased activity of
the thyroid gland (hyperthyroidism), one child from
the group of smokers had an increased bronchial
sensitivity according to the results of the
acetylcholine test (p> 0.05).

An attempt to compare the average levels of
thyroxine, triiodothyronine, thyroid-stimulating hor-
mone in the blood serum of children smokers
between groups with different levels of bronchial
sensitivity to acetylcholine showed that there is no
direct correlation between these indicators.

Therefore, the presented results of the study
showed that in children exposed to tobacco smoke,
actively or passively, changes in the functional state
of the bronchial receptors of cholinergic receptors do
not depend on the functional activity of the thyroid
gland. The difference between the formation of
impairments of the bronchial receptor apparatus that
occurs under the effect of tobacco smoke in children
with different levels of tyretropic hormone,
thyroxine, triiodothyronine in serum was not
detected (p>0.05).

Ambiguity of the obtained data requires further
research and dynamic monitoring as well.

CONCLUSION

According to our data, changes in the functional
status of sensitive bronchial receptors (cholinergic
receptors) resulting from exposure to tobacco smoke
in children exposed to tobacco smoke, active or
passive, do not depend on the functional state of the
thyroid gland (Py*>0,05).
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