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2. Hygienic assessment of lead as a risk factor for the development of osteopathy in the population of industrial
areas

Реферат:
1. Дисертацію присвячено вивченню закономірностей впливу свинцю на ризик розвитку остеопатій у
мешканців промислових територій та науковому обґрунтуванню розробки профілактичних заходів щодо їх
мінімізації. Аналіз динаміки змін вмісту остеотропних абіотичних елементів - свинцю та кадмію - у харчових
продуктах промислового регіону виявив їх зростання протягом дослідного періоду в продуктах як
рослинного, так і тваринного походження, що посилює небезпечність для мешканців промислового міста.
Результати клініко-гігієнічних досліджень серед мешканців екологоконтрастних територій доводять, що в
кістковій тканині та крові мешканців промислової території концентрація остеоасоційованих біотичних
макро- та мікроелементів нижча порівняно з контрольною. Результати гігієнічного аналізу викопіюваних
даних мінеральної щільності кісткової тканини методом остеоденситометрії мешканців екологоконтрастних
територій свідчать, що величина мінеральної щільності кістки нижче в мешканців промислової території



порівняно з контрольною. Отримані нами дані зумовили доцільність вивчення в експерименті ізольованої та
комбінованої дії сполук свинцю і цинку, як його доведеного біоантагоніста, на кісткову тканину
лабораторних щурів. Виявлено, що низькодозовий вплив свинцю зумовлює достовірно зменшення вмісту
остеоасоційованих біотичних макро- та мікроелементів порівняно з аналогічними даними контрольної
групи тварин, що знижує її щільність та стає фактором ризику розвитку остеопатій. Комбінований вплив
свинцю і органічної та неорганічної форм цинку достовірно збільшує вміст кальцію порівняно зі свинцевою
групою, що дозволяє припустити протекторні властивості цинку при свинцевій інтоксикації за рахунок
ефекту біоантагонізму. Обґрунтовано профілактичні заходи щодо мінімізації ризику розвитку остеопатій,
зумовлених впливом техногенного забруднення довкілля.

2. The dissertation is devoted to the study of the regularities of the influence of lead on the risk of developing
osteopathies in industrial areas and the scientific substantiation of the development of preventive measures to
minimize them. Analysis of the dynamics of changes in the content of osteotropic abiotics - lead and cadmium in
food products of the industrial region showed their growth during the experimental period by 1.7-5 times in
products of both plant and animal origin, increasing the danger to the inhabitants of the industrial city. The results
of the conducted hygienic research revealed an imbalance of the main nutrients in the actual nutrition of the
population due to a significant deficit in the consumption of dairy products - by 57%, fresh vegetables and fruits -
by 53%, meat and fish - by 18-37% of daily needs, this is characteristic for the inhabitants of the industrial city. The
defined by calculated method levels of calcium, zinc and copper in the daily dietary diet of inhabitants of
ecologically contrasting cities, testifies that the alimentary provision with the investigated elements of the
industrial city population is by 35-62% lower relative to their physiological needs and by 1-4% relative to the
control city. Analysis of the use of vitamin and mineral supplements by the population shows that among the
respondents only 21% of men and 35% of women consume them with daily diet, and the proportion of mineral
components unlike vitamins is insignificant, indicating the ignorance and inappropriate attention of the population
to this essential component of nutrition. The results of clinical and hygienic research results among inhabitants of
ecologically contrasting territories prove that in the bone tissue of industrial city inhabitants, the concentration of
osteotropic macroelements - calcium and magnesium is reliably lower by 20% and 23%, respectively. There is
noted the decrease in the content of trace elements (zinc, copper and manganese) by 16%, 14% and 30%
respectively, in comparison with similar data of the inhabitants of the control area and generally lower by 1.9-3.5
times than their physiological norm. The level of iron in the bone tissue was higher by 17% in the industrial area
compared to the control. Thus, the revealed reliable decrease of macro- and micronutrients content in the bone
tissue of industrial region inhabitants as compared with the control has caused the increase in the relative risk of
anthropogenic loading of the environment on the decrease of calcium in the bone tissue, which by a chance ratio
is higher by 5.6 times, zinc - by 12 times, and copper - by 6 times, as compared to people living in the control area.
The calculated average levels of macro- and micronutrients in the blood of the studied population of the industrial
area indicate that magnesium content is lower by 18.8% (p<0.05), iron - by 14.8% (p<0.05) in comparison with those
living in the control territory, making up 44,83±1,39 mg/l and 55,19 ± 7,79 mg/l and 212,20±15,7 mg/l and
249,04±10,7 mg/l, respectively. The results of hygienic analysis of the copied data of bone mineral density of
industrial and control area inhabitants, made by osteodensitometry method, indicate that the bone mineral density
(according to the T-score) among the investigated contingent of industrial territories is lower by 2.15-4.6 times
(p<0.01 ) as compared to the inhabitants of the control territory. The BMD index is lower by 13.2-20% (p<0.01) as
compared to the latter in the residents of the control area. A significant decrease in the levels of osteoassociated
macro- and trace elements in the blood and bone tissue of the industrial region inhabitants causes bone
metabolism disorder and contributes to the decrease of bone mineral density, and as a consequence - osteopathy
development. The results of studying low doses of metals in organic and inorganic forms testify that lead leads to
disruption of rat's bone metabolism by reducing content of osteoassociated macro- and microelements in the
bone tissue: calcium - by 28% (p<0.01), zinc - by 6,9% (p<0.05), copper - by 43,5% (p<0.01) compared with similar
data in the control group of animals, in the pathogenesis of which the nature of metal plays an important role - its
organic form causes more pronounced deviations from control (11,2-44,8%). It is fully anticipated that the lead



content in bone tissue has doubled (60.8±4.27 mg/kg), compared with control (31.37±2.3 mg/kg), this testifies to
the active accumulation of this abiotic metal by the bone tissue, even in the conditions of its low dose exposure. It
was found that the combined effect of lead and organic and inorganic zinc forms reliably increases the content of
calcium by 16.4% (p<0.01) and by 22.04% (p<0.001), respectively, compared to the lead group, this proves protective
properties of zinc under conditions of lead intoxication due to the effect of bioanagonism. It is calculated that the
type of combined action of the binary "lead-zinc" mixture on the level of lead and calcium in bone tissue is
characterized as antagonistic (Kca = 0.44-0.65; Ker = 1.53-2.3 (lead) and Kca = 0.31-0.39; Ker = 2,5-3,2 (calcium)).
The conducted analysis of variance ANOVA and Duncan test show that zinc citrate increases the level of calcium,
zinc and copper in the bone tissue against the background of lead intoxication by 4,8% (p?0.05), 12,7% (p<0.001)
and by 16,4% (p<0.05) respectively, compared to animals that received lead zinc chloride under the lead impact. It
was revealed that zinc in organic form has more powerful protective effects than macroform, as evidenced by the
increase of calcium content in bone tissue by 2.1 times (p<0.001) and by 1.4 times (p<0.05) respectively, as
compared with control. Comprehensive preventive approach to the implementation of biological prophylaxis
involves a phased system of measures aimed at detecting changes in the elemental status, donosologic changes in
the human body, followed by correction of micro- and macroelement status, depending on the type and extent of
the identified violations.
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