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Abstract. Clinical and hygienic assessment of bone mineral density in population of ecologically contrasting
territories. Loskutov O.E., Biletska E.M., Kalinicheva V.V., Onul N.M., Sinegubov D.A. Disorder of the
relationship between biotic and abiotic elements against the background of anthropogenic stress on the human body
affects the course of bone remodeling. It is bone tissue in the human body that has the greatest cumulative properties
with respect to many xenobiotics, lead in particular. The accumulation of lead in the bone leads to the replacement of
calcium ions by ions of the abiotic element and causes further changes in the bone structure: inhibition of growth
processes, decreased density, the development of osteopenia and osteoporosis. In the article, a comparative hygienic
analysis of bone mineral density levels (according to T-score) in industrial (n=68) and control (n=70) areas was
conducted. The T-score, calculated at the LI-LIV level obtained by the method of dual-energy X-ray absorptiometry was
used and was evaluated according to the recommendations of the WHO. The formation of a homogeneous sample of
persons for the study was conducted according to the place of residence, age, sex, absence of diseases and regular
intake of drugs which lead to a decrease in bone mass. Summarizing the results, it should be noted that the population
of Dnipro city has a more negative and significant decrease in the bone mineral density (according to the T-score)
compared to the same values of the control areas — 2.15-4.6 times and Ukraine's — 1.39-4.21 times. According to WHO
recommendations, T-score indices for residents of industrial territory indicate to the presence of osteopenia, while
among residents of the control area the norm for this indicator is noted. Consequently, there is an effect of man-made,
pollution of the environment including lead on the level of bone mineral density in the industrial city, which contributes
to the development of osteoporotic changes in the population.

Pedepar. Kiaunuko-rurmeHmyeckasi ONEHKAa MHHEPAJIBLHOH IUIOTHOCTHM KOCTHOH TKaHM Yy HaceJeHHus
JKOJIOTHYECKH KOHTpacTHhIX Tepputopmii. JlockyToB A.E., Benenkas 3.H., Kanunuyesa B.B., Onya H.M.,
CuneryooB JI.A. HapyuieHue 83aumOOmMHOUEHUTI MeXcOy OUOMUYECKUMU U AOUOMUYEeCKUMU NeMeHmami Ha ¢one
AHMPONO2EHHOU HASPY3KU HA OP2AHU3SM HeN08eKd GIUsem HA X00 KOCMHO20 pemodenuposanus. Mmenno xocmmuas
MKAHbL 6 Op2aHusMe 4YenogeKka umeem HAuboIbwiue KyMyJIamueHsle CE0UCMEa No OMHOWEHUIO KO MHOSUM
KCenoouomukam, 8 uacmmocmu x ceunyy. Haxonnenue ceunya ¢ Kocmu npueooum K 3amene UoH08 Kanbyus Ha UOHbI
abuomuyeckoz2o nemenma, eui3vleaem OaIbHeue UsMeHeHUs CMPYKmMypul KOCIU. yeHemeHue pocimosbix npoyeccos,
CHUDICEHUe NIOMHOCMU, PA36umue 0CmeoneHuy U 0cmeonoposa. B cmamve npogseden cpasnumenvhulii eucueHu4ecKu
aHanu3 YpoGHeu MUHEPANbHOU niaomuocmu xocmu (no T-kpumepuro) y oicumeneil npomviuiienHou (n=68) u
Koumpoavrou (n=70) meppumopuii. Hcnoavsosanu asmomamuyecku paccuumannvii Ha yposne LI-LIV T-xpumepuii,
NOMYHEHHbIUL MEMOOOM O8YIHEPLEMUUECKOU PEHMEeHOBCKOU abCopOyuoMempuy U OYeHUBAIU €20 68 COOMEEMCMBUL C
pexomenoayuamu BO3. @opmupogarue 00HOPOOHOU blOOPKU UY 0N UCCIEO08AHUS NPOBOOUNOCH COAACHO MeCchy
JACUMENbCMBA, 803PACMY, NOJLY, OMCYMCMBUIO 3a001e6aAHUL U Pe2YIAPHO20 NPUemMa JeKapCmeeHHblx CPeOCms, e0VIUX
K CHUdiceHuto kocmuou maccel. CymMmupys noiyuenusie pesyiomamol, ciedyem ommemums, ymo Hacenenue 2. /[uenp
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umeem 6o01ee OMpuUYamenbHoe U CyWeCmeeHHOe CHUNCEHUE YPOBHA MUHEPALbHOU NIOMHOCIU KOCMHOU mKaHu (no T-
Kpumepuro) no CpasHeHuio ¢ aHAI02UYHbLIMU 3HAYEHUAMU KOHMPOIbHbIX meppumoputi — 68 2,15-4,6 pasa u Ykpaunol — 6

1,39-4,21 pasa.

Coenacno pexomendayusm BO3, noxazamenu T-xpumepued 0ns oicumeneti NpOMbIULIEHHOU

Meppumopul c6UOEmelbCmayIOm 0 HAIUYUY Y HUX OCTMEONeHHUL, 8 O 8PeMsi KaK cpedu dcumeineti KOHMpPOIbHOU mep-
pumopuu ommedaemcsi Hopma no oanHomy nokazameno. Cne0o6amenvbho, umeen Mecmo GIUsHUe MexXHOZEHHO20, U 8
M.Y. CEUHYOBO2O, 3AZPAZHEHUS. OKpyJcaloujel cpedbl HA YpoBeHb MUHEPATIbHOU NIOMHOCMU KOCMU dcumenel
NPOMBIUIEHHO20 20P00d, YMO CROCODCMBYen PA3GUMUI0 OCMEONOPO3HbIX USMEHEHU CPeOU HACEeeHUsL.

Dissociation between biotic and abiotic elements
against the background of anthropogenic load on the
human body affects the course of bone remodeling
[8]. It is the bone tissue in the human body that has
the greatest cumulative properties in relation to
many xenobiotics, in particular to lead [8]. Ac-
cumulation of lead in the bone leads to the rep-
lacement of calcium ions by ions of the abiotic
element, which causes further changes in bone
structure: inhibition of growth processes, decreased
density, the development of osteopenia and
osteoporosis [5].

Asymptomatic decrease in bone mineral density
(BMD) is a risk of increasing the prevalence of
fractures and mortality among the population [3].
From the standpoint of preventive medicine, pre-
nosological diagnosis of osteopenic conditions is
extremely important. Among the methods available
today, dual-energy X-ray absorptiometry (DXA) is
the most widely used and considered the "gold
standard" in diagnostic methods of bone loss [4].

Thus, the aim of our study was to identify the
impact of man-made environmental pollution on the
reduction of bone mineral density (according to the
T-test) of the residents of industrial areas.

MATERIALS AND METHODS OF RESEARCH

The paper presents the results of a comparative
hygienic assessment of BMD levels (according to
the T-criterion) of residents of industrial and control
areas. Persons living in the industrial city of Dnipro
were included into the experimental group (n=68).

The control group (n=70) included persons living in
the cities of Dnipropetrovsk region with minor man-
made pollution. Data were copied from densi-
tometric studies on the basis of the Municipal
Institution "Dnipropetrovsk Regional Clinical Hos-
pital named after I.I. Mechnikov».

The formation of a homogeneous sample of per-
sons for the study was carried out according to the
requirements for epidemiological studies: place of
residence not less than 5 years, age (22 to
64 years), sex, absence of diseases, bad habits,
occupational hazards and regular medications
taking, leading to a decrease in bone mass during
2011-2017.

We used automatically calculated T-test at the
level of LI-LIV and evaluated it in accordance with
WHO recommendations [6].

Statistical processing of the results was
performed using standard methods of variational
statistics [1] using the licensed software product
STATISTICA 6.1 (StatSoftInc., Serial
NAGAR909E415822FA). The results are presented
as means (= SD).

RESULTS AND DISCUSSION

The results of the analyzed densitometric
studies show that the value of BMD (by T-test)
among the studied contingent on average ranged
from -2.4440.241 to -0.53+£0.427 for men and from
-1.98+0.134 to -0.89+0.209 — for women, res-
pectively (Table).

Indices of the T-test of residents of Dnipropetrovsk region
distributed according to the place of residence, M+m

. . Conclusion according WHO
Population (gender, place of residence) T-score recommendations [6]
Men (Dnipro city) -2.44+0.241* osteopenia
‘Women (Dnipro city) -1.98+0.134* osteopenia
Men (control territory) -0.53+0.427 within norm
Women (control territory) -0.89+0.209 within norm

Note. * — p<0,01 compared to control territory.
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The average T-criterion in men of Dnipro was
2.44+0.241, which is 4.6 times (p<0.01) lower
compared to men in the control group (-0.53+0.427).
Thus, there is every reason to believe that men in
Dnipro have indices of osteopenia that approach

i |

osteoporosis (Fig. 1), because according to the WHO
[6] the value of the T-criterion of -2.5 and below
corresponds to osteoporosis. At the same time,
among the residents of the control area, the BMD
(according to the T-test) is within the norm.

Fig. 1. Example of densitometry result of female patient V., osteopenia
(by T-criterion, according to WHO [6])

According to the results of our study, T-criterion
in the male population of Dnipro is 1.39 times lower
compared to its average level (-1.75) in men in
Ukraine [2]. In the residents of the control area, we
found that T-criterion is 3.3 times higher than the
average Ukrainian for men [2].

In female-residents of Dnipro, the average value
of T-criterion was found at the level of 1.91+0.134,
which corresponds to osteopenia, and 2.15 times
(p<0.01) lower than in the control area, in which the
value of T-criterion corresponds to the norm
(Fig. 2), being -0.89+0.209.

Fig. 2. Example of densitometry result of female patient B., norm,
(by T-criterion, according to WHO [6])
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According to our data, in women of Dnipro city
and those of the control area, the T-test is 4.21 times
and 1.13 times lower compared to its average level
(-0.47) in women of Ukraine [7].

CONCLUSION

Summarizing the obtained results, it should be
noted that the population of Dnipro has a more
negative and significant decrease in the level of bone
mineral density (by T-test) compared to similar
values of control areas — by 2.15-4.6 times and
Ukraine — by 1.39-4.21 times. According to the
WHO recommendations, the values of T-criteria for
the residents of the industrial area indicate the

presence of osteopenia, while the residents of the
control area has normal values of the latter. Thus, on
the basis of the obtained data it is possible to assume
the influence of technogenic pollution on the level of
BMD in the inhabitants of the industrial city, which
promotes the development of osteoporotic changes
among the population. For the final conclusion, it is
necessary to apply deeper research methods and take
into account other factors of influence, which is a
prospect for our further research.
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