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ABSTRACT

Pylypenko N. O. Immunological and antioxidant changes in persons
working under conditions of action of quartzcontaining dust. i Qualification
scientific paper, manuscript.

Thesis for aCandidateDegree in Biology: Specialit§3.00.13i Human and
Animal Physiology(Biology). i V. N. Karazin KharkivNational University,the
Ministry of Education andscienceof Ukraine, Kharkiy 2018.

The resultsof study of immunological and antioxidant status of persons with
hazardous working conditions in foundry are presentdsertation.

After preliminary studies which covered 1017 personZ (78 %) men and
275 women (2P%0) that work n haarders occupational conditio@49 people were
selected for more detailed study. They were divided into the following groups: workers
that were recognized as healthy (107 persons), 101 workersnaitichial type of
ventilation disorders (BTVDand41 workers withalveolar type of ventilation disorders
(ATVD). Dependence of health on the duration of work in harmful working conditions
was analyed in thesenioritygroups up to 10 years, 120 years, 280 years, more
than 30 years. The control groupclided 30 clinically healthy volunteers who
coincided with the main group by age and sex, were not exposed to harmful factors ¢
production and had no historgntilation disordersf lung.

Clinical and laboratory methods for investigating the cellulandral immunity
andinnate immunity as well as biochemical methods of investigatimmoxidant and
antioxidant systemsere used in this work.

The studie®f the state oinnateimmunity have shown that the dynamics of the
indicators of phagocytic activitof practically healthy workers expressed depended on
the length of work in harmful conditions. During the increase in work experience, there
were unidirectional reliable changes in the direction of reducing the number of active
neutrophils, weakening thguantitative characteristics of their captivating ability of
conditionally pathogenic organisms; this was offset by increased digestibility properties

cells by the percentage of completion of phagocytosis. Such a dynamics suggests tha



significant antignic load on the body of the subjects being examined, especially with
experience over 10 years, leads to the depletion of compensatory possibilities of nor
specific resistance of the organism.

In contrast to the group of healthy persons in workers WitlvD, the
phagocytic system is significantly activated, as evidenced by the significant increase ii
the number of active neutrophils and their exciting ability, which is complicated by the
lack of compensatory shifts from the percentage completion rate gbgyesis. In
workers with ATVD, there were no significant differences in phagocytic activity in
comparison with healthy workers.

About the degree of violations in the ability of neutrophils to generate active
forms of oxygen when working in conditions lmfh dustiness were judged by the
indicators of the nitro blue tetrazolium test (NBT test). Studies have shown that all
persons who contact with the dust, the indices of the NBT test are reliably greater tha
control, the most pronounced changes were wbden the groups of healthy workers
and workers with BTVD, less significantlyn workers with ATVD.

The activity of the complement system was in workers with BTVD decreases
that significantly different from other groups.

The analysis of indices of humbmamunity workers in dust conditions allowed
to reveal certain tendencies depending on the duration of professional contact with tr
harmful factor, as well as from the pathological condition. In healthy workers, there
was a suppression of the synthesis immunoglobulins of the main classes
(IgA, IgM, IgG), the most pronounced changes were recorded in the IgM content,
which was accompanied by a general imbalance in the ratio of individual classes ©
immunoglobulins by the KGI index. In caat with the harmful factor of more than
10 years in the blood of healthy workers accumulates blood pressure to formalizec
denatured DNA (DNKf and DNKd) and collagen.

Dynamics of indices of humoral immunity in persons with BTVD and ATVD
had fetures depending of type of ventilation disorders. For persons with BTVD, as

opposed to healthy workers, the accumulation of IgM blood serum and a decrease |
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the rate of immunoglobulin level (KGI) was characteristic. A distinctive feature of the
humoral Ink of patients withp TVD was a significant increase in antibodies to DNA
(DNAf and DNAd). In addition, persons of both groups expressed and significantly
increased the level of circulating in the blood of immune complexes.

The revealed spectrum of shifts in the humoral imnstaais of the workers
indicates a certain vulnerability of the humoral immune of the organism under
conditions of high levels of dust, which may contribute to the intensification of
autoimmune processésone of the main components of the pathogenesust
diseases of the respiratory system.

The study of the parameters of the cellular immunity of the examined groups
allowed to reveal certain features of the spectrum of shifts that were observed again
the background of the redistribution of the whiteold cell and the growth of the
Harkavy coefficient. In healthy workers, a significant increase in the number of
subpopulation of lymphocytes of cluster differentiat@p3+ (T-lymphocytes) and
a decrease In their functional activity, detected by the itrdmkreaction of leukocyte
migration, was recorded. Ireonswith BTVD andATVD a significant sign of the
presence of pathological disorders in the bromiimonary system was a significant
reduction in Hymphocytes compared with a group of healthykecs, as well as a
significant increase inhe level of subpopulation of lymphocytes of cluster
differentiation CD22+ (B-lymphocyte¥ were registeredMore significant deviations
were characteristipersons with HVD; in this group, there was a decreasehe
number of subpopulatioa of lymphocytes of cluster differentiatiorCD4+
(T-helper$ and CD8+ (T-suppress@, and, consequently, a decrease inithiaune
regulatory index (IRI). In conjunction with the intensity of functional vagti of
lymphocytes, such dynamics can indicate the direction of the shift ofglistdm of
immunity towards the immunodeficiency state.

Along with the study of immunological reactivity in terms of working foundry,
analyzed the state pfo-oxidant and atioxidant systemgAOS). To study were taken

indicators reflecting the state primary, intermediate and final stagebpid
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peroxidation (PO): chemilumhescence serum under load of"FChLFe* rapid
ChLFe*sum), Diene conjugates (DC), malondialdehy(dDA) and, antioxidant
indicators: serum chemiluminescence under a load of hydrogen peroxide
(ChLH,Ozrapid, ChLH,O,sum.), ceruloplasmin (CP).

In normal operating intensity of free radical processes increased with increasing
seniority in harmful condition as indicated by dynamic changes of spontaneous
chemiluminescence signal @BL) and the intensification of the process of
chemiluminescencender load ofFe?*, while the levelChLFe*sum not changed
corresponded to control. In persomgth work experiene 21-30 years and over
30 years, a significant increase in the level of MDA relative to control figures was
recorded.

Characteristic signs of the factors of antiradical and antioxidant protection of
healthy workers was an increasghe intensity ofChLH,O, rapid and ChLH,O,sum.
in persons with a duration of contact with dust more than 10 years.

Conducting research of other indicators of the system of LRf2rsonswith
bronchopulmonargisorders allowed to reveal in both groups jmersonsa significant
decrease Ir5ChL In workers with B'VD, a significant increase in the intensay
ChLF¢* rapida less increase in the level@fLFe*sum. ad malonic dialdehyde.

The incidence of deviations wworkers with AFVD was less signifiga in
comparison withworkers with B'VD: significant changes were recorded only on
ChLFesum. ad had the oppositiirection

Indicators of AOP system wmorkers with BF'VD were activated, as judged by
the intensification oChLH,O, rapid ChLH,O,sum. &d the increase in the content of
ceruloplasmin, while invorkers with AF'VD they were kept at the level of a group of
healthy workers.

The obtained results indicate that healthy workers in dusty conditions had
unidirectional compensated shifts in terms ofdpgtem of POLAOS, which were in
direct dependence on the length of stay of the surveyed in harmful conditions, whicl

may indicate a sufficiently stable system of antioxidantegtion. In the development
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of disordersthe system of LP@AOS differed by dverse deviations, which confirms its
leading role both in the processes of adaptation of a healthy organism to extrem
conditions, and in the development of more profquiodesses

In the conditions of the action of the complex of stimulating factorisecf PO
AOS, the indicators of the state of the erythrocytic membrane indicate processes aime
at preserving the morphological integrity of the cell. In healthy working, the reduction
of permeability of erythrocyte membranes (PEM) relative to monovalenhsani
(carbamidg relative to control significantly increased with an increase in seniority.
Changes in peroxide hemolysis of erythrocyté$Pwere different: in groups of up to
10 years and 120 years, the indicators remained at the control level, widmger
contact with the harmfuiactor; there was a significant increase in the parameters of
PHE. The dynamics of changes in the rate of erythrocyte sedimentation (ESR) is als
indicated by the lack of effective compensatory mechanisms in healthy watking
seniority of more than 10 years. Relatively reduced blood coagulation time in all
treatment groups compared with control indicators indirectly indicates the presence @
complex disorders of metabolic processes of blood components in contact with
production dust.

Compared to healthy workers, significant violations of PEM were recorded in
groups, which were more likely to be detected in a groupodkers with BT'VD. The
same dynamics was observed IHE? in workers with B'VD, the numbers of IFE
exceeed the level of AHE of healthy workers by more than 2.5 times; significant
differences in tig indicator inworkers with A'VD were not recorded. Signs of
metabolic disorders of biamembrans in both groups were accompanied by a
significant increase iarythrocyte sedimentation rate

The obtained data of violations of cellular, humomhate immunity, pro-
oxidant and antioxidant systeragd the state of erythrocytic membranes of healthy
workers andvorkers with B'VD andATVD give a certain opportunity tonalyze the
causes of the onset and progression of dusty lung pathologyetg kilentify the risk

groups, pevention of these diseases.
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Key words: innate immunity, humoral immunity, cellular immunity,
peroxide oxidation of lipids, antioxidant protectidmonchial and alveolar types of

ventilation disorders, quarzontaining dust.
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