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Due to the technogenic load, first of all, the quality of the air basin is disturbed. More than 80 % of diseases depend to some
extent on its quality, but in an industrial city, atmospheric pollution determines the priority of pathology of respiratory organs.

The purpose of the work was to study the peculiarities of the development of pathological conditions of the respiratory organs
in the population living in conditions of significant atmospheric pollution.

Materials and methods. Industrial emissions into the air basin from enterprises of the metallurgical industry were investigated.
The type of violations of ventilation functions (obstruction, restriction, obstruction on the background of restriction) was
determined from the “flow — volume” curve of the forced expiration. The incidence was studied according to the statistical
materials of hospitals.

Results. The residents of the industrial city have a complex of ecotoxicants, which leads to a dangerous degree of pollution
and a very contaminated level. In 53.8 % of the city’s residents there are deviations in the ventilation function (by the method
of the flow - volume curve analysis) due to the development of obstructive changes in the bronchopulmonary apparatus of
the upper respiratory tract. After 49 years of living in such conditions, nearly in all the population prenosological conditions
are registered (91.7-93.9 %). With prolonged residence in conditions of contamination, obstruction significantly increases
against the background of restriction. The incidence of respiratory diseases in adults is higher with a high level of use of
production capacity.

Conclusions. In 53.8 % of the inhabitants of the industrial city, there are deviations in the ventilation function due to
the development of obstructive changes in the broncho-pulmonary apparatus of the upper respiratory tract (obstruction
combined with a restriction and obstruction).

With age, the proportion of persons with prenosological conditions of respiratory function increases, especially at the age of
30-39 and 40-49 years. A high degree correlation exists between air pollution and population morbidity. Thus, the correlation
coefficient between the total city air pollution indexes and respiratory diseases is 0.72 (P < 0.01) in adults and 0.66 (P < 0.05)
in children.

The morbidity of the adult population of the megapolis with diseases of the respiratory organs has waved in the last years. The
trend of its dynamics was y = 3343.2 — 47.97x, with a coefficient of multiple correlation of 0.78 (P < 0.05). The regularities of
long-term chromodynamics of respiratory organs incidence among children is almost the same as at high and at a moderate
level of industrial production - dynamics tendency has a look of equation y = 10190.3 — 41.2x and y = 8813.9-76.3x with a
coefficient of multiple correlation 0.59-0.64 (P < 0.05).

BnauB iHAYCTpiaAbHMX aTMOCdepHUX 3a6pyAHEHb Ha PO3BUTOK NATOAOTii OpraHiB AUXaHHA

M. M. TpebHsik, P. A. depopueHko

YHacnigoKk TEXHOreHHOro HaBaHTaXEHHs NepeayciM NopyLLYETLCS AKICTb NoBiTpsiHOrO GaceiHy. MNMoHaa 80 % 3axsoproBaHb
TaK YM iHaKLLe 3anexartb Bif oro SKOCTi, ane y NPOMUCIOBOMY MiCTi aTMOCepHi 3abpyaAHEHHS 3yMOBIIIOIOTE NPIOPUTETHE
MicLe naTonorii opraHiB AUXaHHs.

MeTa po6oTH — BUB4UTI OCOBNMBOCTI PO3BUTKY NATOMON4YHNX CTaHIB OPraHiB AMXaHHS B HACEMEHHS, LU0 MPOXMBAE B yMOBaX
iCTOTHUX aTMOChepHNX 3abpyaHEHD.

Matepianu Ta metoau. [locnignnu npoMUCNOBI BUKMAW B NOBITPSHUIA BacenH Bia NignpueMcTB MeTanypriiHoi ranysi. 3a
KPUBOIO «MOTiK — 06’eM» (HOPCOBAHOIO BMAVXY BU3HAYanM TMN NOpyLLEHb BEHTUNALIAHOI yHKLUii (0BCTpyKLUis, pecTpuKkuis,
06CTpyKLUist Ha TNi pecTpuKLT). 3aXBOPIOBAHICTL BUBYANM 3a CTaTUCTUYHUMI MaTepianamm JikapeHb.

PesynkraTu. Haxutenis npomM1cnoBoro MicTa fie KOMMIEKC eKOTOKCUKAHTIB, L0 3yMOBItoe HebeanevHuii CTyniHb 3abpyaHeHHs!
Ta ayxe 3abpyaHeHuni piBeHb. Y 53,8 % MICTSH € BiOXMNeHHs BEHTUNALINHOI (yHKLIT (32 METOAOM KPUBOI «MOTiK — 06'eM»)
BHACMIZOK PO3BUTKY 0OCTPYKTUBHMX 3MiH BPOHXONEreHeBoro anapary BepXHix AnxanbHux Wwinsxis. Micns 49 pokis npoxuBaHHs
B TaKVX YMOBaX Malbke B yCbOro HaceneHHs peecTpytoTb A0HO30110r4HI cTanm (91,7-93,9 %). Mpu TpMBanomy nNpoxvBaHHi B
ymoBax 3abpyaHeHHs BiporiaHo 30inbLUyeTbCs 06CTPYKLUIS Ha TNi peCTPUKLi. 3aXxBOPIOBaHICTb Ha MATONOrii OpraHiB AUXaHHs
cepeq AOPOCNX BULLA MPY BUCOKOMY PiBHI BUKOPUCTAHHS MOTYXXHOCTEN BUPOGHMLITBA.

BucHoBku. Y 53,8 % xuTenis npoOMMCIIOBOrO MiCTa € BiAXWUNEHHS BEHTUNSALINHOT (yHKLiT BHACNIAOK PO3BUTKY NEPEBaXHO
0OCTPYKTMBHUX 3MiH BPOHXONEreHeBOro anapaty BEpXHIX AnXanbHUX LUNsxiB (06CTPYKLUIT Ha TN pecTpukii Ta 06CTpyKUiT).

Pathologia. Volume 16. No. 1, January — April 2019

ISSN 2306-8027  http://pat.zsmu.edu.ua

Key words:

air pollution,
respiratory tract
diseases, hygienic
prenosological
diagnostics.

Pathologia
2019; 16 (1), 81-86

DOL:
10.14739/2310-1237.
2019.1.166314

*E-mail:
ruslanafedorchenko
2016@gmail.com

KatouoBi croBa:
noBiTps
3a0pyAHEHHS,
XBOPOOHU opraHis
AVXaHHS, ririeHiuHa
AOHO30AOrYHa
AiarHocTuka.

Martonoris. - 2019. -
T. 16, Ne 1(45). -
C.81-86

81



OpuriHaAbHI AOCAIAXKEHHS
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3anexHo Big Biky 3pocTae nMToMa Bara oci6 i3 LOHO30MOrMYHUMM CTaHaMu OYHKLT 30BHILLHBOTO ANXaHHS, HanbinbLue — y Billi
30-39i 4049 pokiB. Pesynbraty cBigyath, WO M 3a06pyAHEHHAM aTMOCEHEPHOTO NOBITPS Ta 3aXBOPIOBAHICTIO HACEMNEHHS €
KOPEnALiHNIA 3B’A30K BUCOKOTO CTyNeHs. Tak, KoediLieHT KopensiLii Mixk NOKa3HMKOM CyMapHOro 3abpyaHeHHs NOBITPs MicTa
Ta xBopobamu opraHiB anxaHHs ctaHoBuTb 0,72 (p < 0,01) y fopocnmnx Ta 0,66 (p < 0,05) y pitent.

3axBOpIOBaAHICTb 4OPOCIOr0 HACENEHHS Meranonicy Ha NaTornorii OpraHiB AUXaHHS OCTaHHIMM POKaMu XBUNENOAiOHO 3MEHLLY-
Banacb. TpeHg, ii fuHamiku mMaB Burnsag y = 3343,2—47,97x npu koediLlieHTi MHOXUHHOT kopensiuii 0,78 (p < 0,05). Ocobnueo
3HaYHO 3aXBOPHOBAHICTb 3MEHLIUNACA B AOCTIIAHIN rpyni BHACTILOK 3HWKEHHS PIBHS BUKOPUCTAHHS NOTYXXHOCTEN BUPOOHULITBA.
3aKOHOMIPHICTHO 3aXBOPHOBAHOCTI AUTSYOrO HACENEHHS HA XBOPOOM OpraHiB AyXaHHS € Maike 0fHaKoBa MiHis TpeHay Sk npu
BVCOKOMY, TaK i Mpy NOMIPHOMY PiBHi BUKOPWUCTaHHSI MOTY)XHOCTEW BUPOBHWLTBA — TPEH AMHAMIKA MaB BUIMSA PIBHSHHS
y =10190,3 -41,2x Ta y = 8813,9-76,3x npw koediLieHTi MHOXMHHOI kopensuii 0,59-0,64 (p < 0,05).

BAvsHUE MHAYCTPUAABHBIX aTMOChEPHbIX 3a|'pﬂ3H8HMﬁ Ha pa3BUTHUE NAaTOAOIMU OpraHoB
AbIXaHHUA

H. M. TpebHsk, P. A. DepopueHko

BcrencTeue TEXHOrEHHOM Harpy3ku B NEPBYIO OYepeab HapyLaeTcst kavyecTBO Bo3ayLUHoro 6acceiHa. bonee 80 % 3abone-
BaHW B TOW UNW UHOV CTEMEHN 3aBUCAT OT €ro Ka4ecTBa, HO 0COBYH NPUOPUTETHOCTb aTMOCEPHBIE 3arpsI3HEHNS UMEHOT
A5 NaToNorMM OpraHoB AblXaHusi.

Lenb paGOTbI = U3y4nTb 0cobeHHoCTH Pa3BUTUA NATONOMMYECKNX COCTOSIHUN OpraHoB AblXaHWA y HaceneHus, NpoXmBearoLLero
B YCNOBUAX 3HAYUTENbBHbIX aTMOC(*)eprIX 33I’pﬂ3HeHMI7I.

Matepuanbi U MeToAbl. ViccnenoBaHbl NPOMbILLEHHbIE BbIOPOCHI B BO3AYLUHbIA BacceiH OT NpeanpusTuii MeTanmnyprit-
yeckomn otpacnu. 1o KpuBOW «NOTOK — 06bemM» (HOPCUPOBAHHOTO BbIAOXa OMPEEnany TUM HapPYLUEHUA BEHTUNALIMOHHBIX
hyHKLMIA (0BCTPYKLMS, PECTPUKLMS, 0BCTPYKUMS HA (DOHE pecTpukumm). 3aboneBaemMocTb U3yyanu No CTaTUCTUYECKUM
Matepuanam 60mnbHuL,.

Pesynbratbl. Ha uTenei npoMbILLIEHHOTO ropofa AeACTBYET KOMMIEKC SKOTOKCUKAHTOB, YTO MPUBOAMT K OMaCHOW CTENEHN
3arpsi3HEHNS M OMacHOMY YPOBHIO 3arpsisHeHnst atTMocdepHoro Boaayxa. Y 53,8 % xwuTenei ropoga ycTaHOBMNEHbI OTKNOHEHUS
BEHTUMNALMOHHOM (OYHKLMM (MO METOZY aHanm3a KpUBOW «MOTOK — 06bEM» ) BCIEACTBME Pa3BUTHS 0OCTPYKTUBHBIX M3MEHEHWIA
OGPOHXOMEro4YHoOro annapara BepXHWX AbIxaTerbHbx nyTen. Mocne 49 net npoxvBaHus B Takux YCNOBUSIX MPAKTUYECKM Y
BCEr0 HaceneHns perncTpupytoT AoHo3onorudeckue coctosiHms (91,7-93,9 %). Mpu AnUTENbHOM NPOXUBAHWM B YCMOBMSIX
3arpsisHeHUst AOCTOBEPHO BO3pacTaeT 0bCTpyKums Ha hoHe pecTpukumn. 3abonesaemocTb 60Me3HAMM OpraHoB AbIXaHus y
B3POCHbIX BbILLE MPY BICOKOM YPOBHE MCMONb30BaHUS MOLLHOCTEN NPOM3BOACTBA.

BbiBoabl. Y 53,8 % xuTenei npoMbILLIEHHOTO ropofa OTMEYEHbI OTKIIOHEHWUS BEHTUNALMOHHON PYHKLMN BCReacTBUe
pasBUTUS MPENMYLLECTBEHHO OBCTPYKTUBHBLIX U3MEHEHUI GPOHXONErOYHOrO annapara BEepXHUX AblxaTernbHbIX nyTen (06-
CTPYKLMM Ha (hoHE pecTpuKLIM M 06CTPyKLMM). B 3aBUCHMOCTY OT BO3pacTa pacTeT yaerbHbliA BEC ML, C JOHO30M0rMYECKMM
COCTOSIHUSIMM (DYHKLIMM BHELLHETO AblXaHus, Hanbonblumi — B Bospacte 30—-39 n 40—49 nert. Pe3ynbrathl CBUAETENBCTBYIOT,
YTO Mexzy 3arpsisHeHNeM aTMOCHEPHOTo BO3ayXa 1 3a60MeBaeMOCTLI0 HAaCENEHNS €CTb KOPPENSALWMOHHAS CBSA3b BbICOKOM
cTeneHn. Tak, koapULMEHT KoppensLmMM Mexay nokasaTernsiMy CyMMapHOro 3arpsisHeHWs Bo3ayxa ropofa 1 GonesHsmu
opraHoB AbixaHus coctasnset 0,72 (p < 0,01) y B3pocnbix 1 0,66 (p < 0,05) y aeten.

3aboneBaemoCTb B3pOCOro HaceneHus Meranonmca 60ne3HsMy OpraHoB AblXaHus B NOCneaHUe rofbl BOrIHo06pasHo yMeHb-
wanacb. TpeHa ee auHamukn umen sug y = 3343,2—47,97x npu koadpduumeHTe MHOXecTBEHHOM koppensumm 0,78 (p < 0,05).
OcobeHHO 3Ha4NTENBHO 3a60MEBaEMOCTb YMEHBLUMMACH B OMbITHO rpynne BCNEACTBUE CHUXKEHMS YPOBHS UCTONb30BaHNS
MOLLHOCTEV NPoV3BOACTBA. 3aKOHOMEPHOCTHHO ANHAMMKIM 3a60neBaeMOCTW AETCKOrO HaceneH s BonesHsMy OpraHoB AblXaH!s
6blina NpakTU4eCckn OAMHAKOBA NMHWSA TPEHAA Kak NPy BbICOKOM, Tak 1 NpU yMEPEHHOM YPOBHE UCMONb30BaHNS MOLLHOCTEN
NPOM3BOACTBA — TPEHA AMHaMUKKM onucbiBaeTcs ypaBHeHuamMu y = 10190,3 — 41,2x n y = 8813,9-76,3x npu koachdpuLmeHTe
MHOXecTBeHHoW koppensuum 0,59-0,64 (p < 0,05).

Primarily, the quality of air is violated because of anthro-
pogenic impact. Public health is one of the leading criteria
of environmental quality. Atmosphere pollution in the in-
dustrial city determines the priority of respiratory organs
pathology [1]. According to World Health Organization
(WHO), atmosphere pollution belongs to the priority risk
factors for public health, more than 80 % of diseases
depend on the air quality in varying degrees [2].

At the same time, the development of industrial pro-
duction and the growth of volumes of use of chemicals
against the backdrop of intensive urban urbanization
are conditioned by constant qualitative and quantitative
changes in the impact of industrial emissions and greatly
complicate the problem of sanitary protection of the air
basin. The negative impact on the health of atmospheric
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air pollution remains incompletely studied due to the ex-
traordinary complexity of such studies in the city [3].

It has been determined that the safety and optimal
condition of the environment and health of industrial cities
largely depend on the nature and extent of the harmful
emissions on the organism. The real threat to public
health is aggravated by the simultaneous pollution of
the environment by a large number of harmful chemicals
from stationary and mobile sources [4].

At the same time, in the professional literature sour-
ces, the questions about peculiarities of the development
of pathological conditions under the influence of numerical
ecotoxicants, the substantiation of the criteria for the early
manifestations of pathological changes, which are the pre-
cursors for the clinical forms of diseases, remain unclear.
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The purpose

The purpose of the work is to study the peculiarities of
the development of pathological states of respiratory
organs in the population living in conditions of significant
atmospheric pollution.

Materials and methods

The industrial emissions into the air from the metallurgical
enterprises were studied during 1990-2014. The volume
of emission studies for priority pollutants was 7248 ana-
lyzes. By means of electronic spiroanalyzers RID-124-D
and SPIROCOM HAI-Medica are a medical screening of
377 conditionally healthy residents of Zaporizhzhia, aged
from 19 to 80 years without complaints about the respi-
ratory system and who have never been under medical
supervision due to respiratory organ diseases (asthma,
tuberculosis, pneumonia, bronchiectasis, cystic fibrosis,
tumors, goiter, polyps, allergic rhinitis). These were
the patients of the clinic, who went to medical institutions
for other diseases (traumatic, gynecological, urological,
otolaryngologic, gastroenterological, ophthalmologic
and infectious pathology) and did not have professional
contacts with the harmful factors of the production environ-
ment. At the time of the survey, all investigated residents
did not have a bad habit like smoking.

Spirometric studies are performed according to
international standards [5,6]. According to spirometric
indicators, the presence of violations of the ventilation
function was identified and their type (obstruction, restric-
tion or obstruction against the background of restriction)
was determined. The obstructive type was defined as
the decrease in peak volume (volume of excited exha-
lation velocity), volume exhalation velocity in the range
of 25-75 % of FVC and volume of forced exhalation for
1 second without corresponding reduction in lung capa-
city. Restrictive type of violation was characterized by a
predominant decrease in the lung capacity, volume of
forced exhalation for 1 second against the background
of normal or increased its correlation with the forced vital
capacity of the lungs. The curve of the loop has a narrower
shape due to a decrease in the volume of the lungs. The
mixed type criterion (obstruction against the background
of restriction) was the simultaneous reduction of the volu-
me of forced exhalation for 1 sec, lung capacity and
their ratio. In this case, the volume of forced inspiration
is greater than exhalation. The degree of obstruction is
determined by the specific spirographic sign (volume of
forced exhalation for 1 sec). For the obstruction of large
and medium bronchi, a specific displacement of the point
of a voluminous forced speed in the range of 50 % FVC.
The obstruction of small bronchi and bronchioles is char-
acterized by a decrease in the volume of forced velocity
in the range of 75 % FVC.

For the analysis of the morbidity and prevalence of
respiratory diseases, the statistical materials of the treat-
ment and prophylactic institutions of Zaporizhzhia were
used (9680 primary medical documents were processed).
Hygienic, analytical-synthetic, physiological and statistical
methods are used.

On the basis of the parameters of air pollution:
the total pollution index (ZTPI), the maximum allowable
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contamination (MAC), the multiplicity of excess of the total
indicator of the maximum permissible level of pollution
(XTPI/MAC), two groups of supervision have been formed.
The control group included Dniprovskyi and Khortytskyi
districts, where the value of the indicator XTPI/MAC
was 1.9 £ 0.1; the research group — Zavodskyi, Olek-
sandrivskyi, Voznesenskyi and Komunarskyi (industrial)
districts where the value of the indicator XTPI/MAC was
10.0 £ 0.2. The data is presented in the form of averages
and standard mean error. The significance of differences
was estimated using Student’s t-criterion for independent
and dependent samples at P < 0.05.

The correlation-regression method determined the re-
lationship between the volume of emissions of harmful
compounds in the air and the level of pollution with harmful
substances of atmospheric air in the city of Zaporizhzhia.
The pathological impact of air pollution contamination is
established by a regression analysis of the relationship
between the total level of air pollution and the incidence
of diseases of the respiratory system with the subsequent
justification of the regression equations. For regression
analysis, the criterion indicators of industrial emissions
and concentrations of harmful chemicals in the atmo-
spheric air of the metropolis are used.

Statistical processing: the results of the performed re-
searches were processed by the method of variation statis-
tics using the package of the license program Statistica for
Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Results

The dominating factor that causes respiratory diseases
among the population of the steel-industry city is the high
level of aerogenic pollution. During last decade, the total
level of air pollution exceeded 5,6 times hygiene regu-
lations. According to existing standards, such a degree
of air pollution is defined as dangerous, and the level of
pollution — very dirty.

The industrial city residents are influenced by whole
complex of harmful substances. The most important for air
pollution among them are the emissions from petrol (341.80
tons/year), manganese dioxide (338.04 tons/year), calci-
um oxide (258.60 tons/year), chlorine (228.9 tons/year),
ammonium (149.10 tons/year), xylol (141.80 tons/year).
The maximum permissible concentration (MPC) of dust is
exceeded in half of all air samples and aerosols and vapor —
in more than one third. The atmospheric air of industrial city
has properties of dynamic environment in qualitative and
quantitative points. Particularly, fluctuations of gross emis-
sions (94.3-222.3 tons/year), emissions of solids (9.4-50.7
tons/year) and gas (100.2-171.6 tons/year).

Among the 377 surveyed residents of Zaporizhzhia,
there were 163 men and 214 women. According to the re-
sults of the spirography, 92 men and 109 women had
respiratory failure (Table 1). The main gender difference
is the higher proportion of obstructive males (6.1 %) and
obstruction against the background of restriction (10.4 %),
but they were characterized by a tendency (P < 0.1).

While analyzing of respiratory function age dynamics
in the industrial city population, an increase in the propor-
tion of people with prenosological states was established

(Fig. 1).
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OpuriHaAbHI AOCAIAXKEHHS

Table 1. Gender characteristics of the prenosological state (%)

Prenosological state Women
n=109

Obstruction 44.6 38.5
Restriction 6.5 23.0
Obstruction combined with a restriction 48.9 38.5

Table 2. Distribution of obstruction, restriction and obstruction combined

with a restriction in different age groups (n, %)

Age, Types of violations

full years . n
obstruction, obstruction combined
n=2384 with a restriction, n = 85
19-29 17 (53.1) (34.4) 4(12.5)
30-39 8 (42.1) (31 .5) 10 (26.4)
40-49 19 (46.3) 5(18.5) 13 (35.2)
50-59 17 (35.4) 8(16.7) 23 (47.9)
60-69 14 (35.0) 5(12.5) 21 (52.5)
70-80 9(36.0) 2(8.1) 14 (55.9)
76
80
69

70 61 67 67

60 53

50 47

39

40 31 33 33

30

20

10

0
19-29 30-39 40-49 50-59 60-69 70-80  vyears
® norm O premorbid conditions

Fig. 1. Age dynamics of the state of respiration.

84

But mostly, the age-related changes had character
of a tendency. A statistically significant increase was
detected only at the age of 30-39 and 40—49, in which
prenosological states respectively increased by 16.5 %
(P <0.05)and 13.2 % (P < 0.05).

The age dynamics of different types of respiratory
function prenosological states had more diverse character
(Table 2). Thus, proportion of people with obstruction after
relative stability at the age of 19-29 years (50.1-53.1 %)
was further decreasing. Especially significant decrease
was at the age of 30-39 years (by 11.0 %, P < 0.05) and
50-59 years (by 10.9 %, P < 0.05).

Because of restriction, a dynamics of prenosological
states had a similar character: after relative stability at
the age of 19-39 years (31.5-34.4 %), proportion of in-
dividuals decreased to 8.1 % at the age of 70-80 years.
However, the feasible reduction was only at the age of
40-49 years (13.0 %, P < 0.05).

The specific features of prenosological states of re-
spiratory organs caused by obstruction combined with a
restriction had increase of their share after 29 years from
12.5 to 55.9 %. But, in general, they had character of a
tendency, excluding 30-39 years (increase by 13.9 %,
P <0.05) and 50-59 years (by 12.7 %, P <0.05). It should
also be mentioned about statistical significant decrease in
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the number of people with this condition of prenosological
state in group of 19-29 years old (by 11.9 %, P < 0.05).

The established nature of formation of the prenoso-
logical states (reduction of obstruction and the background
of the restriction of stability) suggests that the formation
of more complex pathology is due to the "injection” of
persons with obstruction in it. This is probably indicative
of the low effectiveness of their treatment.

Ahigh degree correlation exists between air pollution
and population morbidity. Thus, the correlation coefficient
between the total city air pollution indexes and respiratory
diseases is 0.72 (P < 0.01) in adults and 0.66 (P < 0.05)
in children.

The regularities of long-term chromodynamics of
respiratory organs incidence among children is almost
the same as at high and at a moderate level of industrial
production — dynamics tendency has a look of equation
y=10190.3-41.2x and y = 8813.9 — 76.3x with a coeffi-
cient of multiple correlation 0.59-0.64 (P < 0.05).

The results of study found that incidence of respira-
tory organ diseases among adults with moderate level of
industrial production significantly decreased by 1.8 times
(P <0.01) and was 1558.4 + 24.1 cases / 10 thousand,
compared to 2773.2 + 154/2 cases / 10 thousand at high
level of industrial production. On an average, incidence
of respiratory diseases among residents of Zaporizhzhia
city declined by 4 % annually. After decrease in power pro-
duction level of use, the incidence on ARVI among adults
significantly decreased by 1.5 times (P < 0.01), mean
value of which at moderate level of IP was 1031.3 + 28.1
cases against 1577.0 + 73.3 cases / 10 thousand at high
level of IP. Thus, on the background of reduced air pol-
lution at a moderate level of IP the incidence of ARVI in
adults significantly decreased, the percentage of which
was 43.3 % to 47.3 % at high level of IP. The incidence of
industrial city adults on such diseases as chronic laryngitis
and laryngotracheitis, chronic pharyngitis, bronchitis and
chronic pneumonia at moderate level did not change sig-
nificantly. At the same time, among adult city inhabitants
incidence of asthma increased by 2.9 times (P < 0.001)
with a mean value of 3.8 + 0.3 cases/10 thousand to
1.3 £ 0.1 cases/10 thousand at a high level of IP.

At moderate level of IP, the incidence on respiratory
organs diseases among children significantly increased
by 1.1 times (P < 0.05). Its level was 11121.8 + 149.2
cases 0/10 thousand at moderate level of IP against
9947.9 + 126.5 cases/10 thousand at high level of IP.
At moderate level of IP, indexes of morbidity on ARVI in-
creased by 1.3 times (P <0.01), and were 8984.1+ 193.3
cases/10 thousand against 7340.1 + 344.1 cases /10
thousand at high level of IP. The proportion of ARVI
increased significantly from 52.8 % to 56.7 %. In this
period, the incidence of tonsils chronic diseases among
children population increased significantly by more than
2.2 times (P < 0.001), with average values of 117.6 + 9.4
cases/10 thousand against 53.9 + 6.7 cases/10 thousand
(P <0.05).

Discussion

The spirography with analysis of the curve “flow — volume”
is referred to the priority methods of early diagnosis of
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broncho-obstructive changes [5,7-9]. Electronic spiro-
metry is widely used as a screening tool for early diagnosis
of COPD [10]. The identification of deviation types from
the normal functioning of respiratory organs, that are
influenced by atmospheric pollution, makes it possible to
obtain necessary understanding of the nature, strength,
determination of their effect on vital signs of the body, on
the one hand and on the other — to determine the pos-
sibility of the number of factors eliminating, reducing
the force of impact. This also allows to justify, optimize and
implement rational methods of medical and physiological
rehabilitation and treatment-prophylaxis measures of
the prevention of environmental factors harmful effects
on the body.

Thus, the basis of establishment of the pre-noso-
logical states of respiratory organs are specific patho-
physiological mechanisms of influence of aerogenic
contaminations on the body. In particular, obstructive
deviations are caused by reflex spasm of the smooth
muscles of the trachea and bronchi or by the swelling of
the airway walls as well as various inflammatory reactions
[7]. The determinants of this action are harmful chemicals,
dust particles that are in the air of the working zone.
Aggravation of the phenotypes of professional COPD is
selectively associated with the action of chemicals and
dust [11]. The determinants of this action are harmful
chemicals, dust particles that are in the air. In patients
with bronchial asthma, compared with healthy, resistance
of small bronchuses is 7 times higher than with normal
parameters of pulmonary function [12]. In the industrial
metropolis, the prevalence of restriction is much higher
than in occupational risk groups. Thus, in the railway
industry workers with occupational hazards in the form
of dust pollutants, the restriction was detected only in
6.1 % [13]. Other researchers also noted the difference
in spirographic parameters and the severity of general
symptoms in patients with occupational risk [7].

The prevalence of restriction and its relative stability
indicate a significant resistance to pulmonary volume in an
industrial city. Perhaps this is due to the greater stability
of the inspiratory and expiratory respiratory muscles to
ecotoxicants, as well as due to the stability of the elastic
traction of the lungs. Significant prevalence of bron-
choobstructive disorders is due to structural remodeling
of the bronchopulmonary tree. Along with this factor for
obstruction of bronchi and chemical disfiguring the COPD
phenotypes is the increase of viscous respiratory oppres-
sion due to hypersecretion of mucus and changes in
bronchoconstriction and chronic inflammation [7].

The analysis of professional literature has shown
that scientists from different countries have determined
the correlation dependence indicators of morbidity of
the population on diseases of respiratory organs from
specific pollutants [2,4,14]. In particular, direct strong
connections were found between the incidence rates
of children and adults in respiratory diseases (r = 0.7,
P < 0.05 in children and r = 0.6, P < 0.05 in adults) and
concentrations of suspended substances, sulfur and
nitrogen oxides, while the very weighed substances
possess properties related to the accumulation of toxic
gaseous compounds with the formation of pyrogenous
compositions whose biological effects are characterized
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by increased toxicity and activation of the formation of
immunopathological processes, a decrease in the level
of antioxidant protection, etc.

Other studies also indicate a significant relationship
between contamination and diseases. In particular,
the direct correlation coefficientr = 0.6 (P < 0.05) is estab-
lished between the frequency of acute upper respiratory
infections in younger schoolchildren who have long lived
in the areas of the metallurgical industry and the level of
air pollution [14]. In the industrialized city, the incidence
of diseases of the upper respiratory tract in children
who lived in the contaminated area was 1,8 times more
likely and 1.4 times — to other respiratory diseases. The
correlation coefficient between the level of atmospheric
air pollution and the disease was r = 0.81 (P < 0.01), in
the second —r=0.78 (P < 0.01) [14].

A direct correlation between the incidence of acute
respiratory infections (ARI) and atmospheric air pollution
by dust, carbon monoxide, fluorides and fluoride hydro-
gen was established. This gave rise to the conclusion
about the significant contribution of the above-mentioned
chemical contamination to the formation of respiratory
system diseases in the level of 41.8 % among all officially
registered ARI.

In chronic obstructive pulmonary diseases, comor-
bidity is more common. In particular, the concomitant
diseases are often recorded: arterial hypertension,
depression and anxiety, ischemic heart disease, and
osteoporosis [8,15]. At the same time, the prevalence of
comorbid diseases increased with the severity of COPD.

Consequently, the results and materials of other
researchers obtained by us to testify the advantage of
using electronic spirometry in order to diagnose early
pathological conditions while simultaneously analyzing
the incidence [5,7,16].

Therefore, a key element in the prevention of adverse
effects of atmospheric pollution on the body is hygiene
prenosological diagnostics, which means assess of
the body states that precede nosological forms or their
risk factors.

Conclusions

1. According to spirographic survey by method
of curve “flow — volume” analysis, 53.8 % of inhabi-
tants of industrial cities have deviations in ventilation
function due to progress of obstructive changes in
bronchopulmonary apparatus of upper respiratory
tract (obstruction combined with a restriction and
obstruction). With age, the proportion of people with
prenosological states of respiratory function increases,
especially among those 30-39 and 40-49 age groups.
The dynamics of different types of prenosology states
of respiratory function had age-related features: after
relative stability at the age of 19-29 years, the pro-
portion of people with obstruction further decreased,
especially at the age of 30-39 years.

2. A high degree correlation exists between air
pollution and population morbidity. Thus, the correlation
coefficient between the total city air pollution indexes and
respiratory diseases is 0.72 (P < 0.01) in adults and 0.66
(P < 0.05) in children.
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3. The incidence on respiratory diseases among
metropolis adult population was wavelike decreasing. The
tendency of its dynamics looked like y = 3343.2-47.97x,
with a coefficient of multiple correlation 0.78 (P < 0.05).
Among children dynamics tendency has a look of equation
y=10190.3-41,2xand y = 8813.9-76,3x with a coefficient
of multiple correlation 0.59-0.64 (P < 0.05). Especially,
the incidence decreased significantly in the experimental
group due to the decrease of power production level. The
pattern of the dynamics of the incidence on respiratory
diseases among children is almost the same trend line
at high and at a moderate power production levels. The
incidence on respiratory diseases among adults is sig-
nificantly higher at high level of production both in group
of study and control group. Among adults of ecologically
polluted areas the prevalence of respiratory diseases is
significantly higher both at high and moderate level of
production. Among children, prevalence of respiratory
diseases is significantly higher in ecologically unfavor-
able areas.

Prospects of further research are the establishment
of prognostically significant risk factors for respiratory
organs of industrial cities at the prenosological level and
the substantiation of preventive measures to reduce
the harmful effects of atmospheric pollution.
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