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[MEHIYHE OBIPYHTYBAHHA PO3PAXYHKOBHX MOJENEN
NPOTHO3YBAHHA TOKCHYHOCTI MYHTIKAIB PISHHK KAACIB
SANEXHO BIJ IXHIX @I3HKO-XIMIYHHX BRACTHBOCTEM

BaspineBu4 O.I1., AHTOHeHKkO A.M., KopwyH M.M., Omenbuyk C.T.

HYGIENIC SUBSTANTIATION OF CALCULATING MODELS FOR
FUNGICIDES OF DIFFERENT CLASSES TOXICITY DEPEND ON
THEIR PHYSICAL AND CHEMICAL PROPERTIES PROGNOSIS

oreign laboratories and institutes
have for some time used calcula-
tion models of the toxicometric
parameters dependence on the
physico-chemical properties of
xenobiotics [1, 2].

In Ukraine and a lot of other
countries, such models for fungi-
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today, and there are no legal
grounds for using the conclusions
and threshold values obtained by
European experts. And actual
methods for determining the toxi-
cological parameters of pesticides
are long-term and require signifi-
cant financial costs, that is why
laboratories do not always cope
with the increasing flow of chemi-
cal plant protection products [3].
In solving this problem, the impor-
tant role is played by methods of
mathematical modeling and pre-

FIFIEHIYHE OB PYHTYBAHHS PO3PAXYHKOBWX MOAEJIEN
MPOrHO3YBAHHS TOKCUYHOCTI ®YHIILWAIB PISHUX KJ/IACIB
SAJIEXKHO BIA IXHIX PISUNKO-XIMIYHUX BJTACTUBOCTEN
BaspineBuy O.[I1., AHTOHeHko A.M., KopwyHn M.M., Omenb4yk C.T.
IHCTUTYT ririeHy Ta ekosorii HaLlioHaibHOro MeanYHOro YHiBepCUTETY
iM. O.0. GoromosibLsa, M. Kuis

B YkpaiHi Ta 6aratbox iHLLIMX KpaiHax Ha CbOroAHi He iCHye MeToAiB
mMaremMaTuyHoro MoAesIroBaHHs Ta rMpPorHo3yBaHHS TOKCUYHOCTI 411
QyHriumaie Ta repbiunaiB, K i Hemae pPUANYHUX MiacTaB AJ18 BUKO-
PUCTaHHSI BUCHOBKIB Ta rMOpPOroBUX BEJINYNH, OTPUMAHMUX EBPOIEV-
CbKUMUW eKcriepTamu.

MeToto pob6oTu 6yJ10 ririeHiYHe 06rpyHTyBaHHSI PO3PaxyHKOBUX
mogesien nporHo3yBaHHS TOKCUYHOCTI QYHrIUnAIB PI3HUX KaciB
3aJ1eXHO Bif] IXHIX QI3NKO-XiMIYHUX BJIaCTUBOCTEM.

Martepianu ta metoau. /17151 aHasi3y My BUKOPUCTOBYBaJIV NnapameT-
Py TOKCUKOMETPIi Ta Qi3NKO-XiMIYHI MTOKA3HUKU, MOLUVIPEHI Y CBITOBO-
MYy Ci/lbCbKOMY rocrnoaapctsi QyHriumais. [as ctatnctndHoi 06pobku
pe3ynbratiB 6y BUKOPUCTaHI MakeTy cTatucTu4dHux nporpam IBM
SPSS StatisticsBase v.22 ta MS Excel.

Pe3ynbratn i 06roeopeHHs1. Po3pob1eHo JiHiviHi Ta HeniHiviHi perpe-
CIiViHI PIBHSIHHS, LLIO BPaxoBYKOTb KOPEJISLIVIHI 3aJ1€XHOCTI MK TOKCUY-
HUMW BIACTUBOCTSIMU DYHriUMAIB knacy rnipa3os-kapbokcamuiiB i
kapbokcamiaiB, Tpna3oiB, iMiga3osniB, kapbamaris i auTiokapbamaris,
METOKCUaKpUAATIB Ta iXHIMU QI3NKO-XIMIYHUMU BACTUBOCTIMU. Y
OiNbLLIOCTI BUNaakiB po3paxoBaHi 3a HalLuvmMy oopmMmyaaMy 3Ha4eHHS
KOPEJIIOITh 3 eKCriepuMeHTaslbHO BCTaHOBJ/IEHVIMMU.

BucHoBok. [loBesieHO, L0 3ariporioHOBaHI pO3paxyHKoBI MoAesi /15 Mpo-
rHO3YBaHHSI HEOE3EKV BUBYEHVIX QYHTILMAIB € aAEKBaTHUMU Ta CTaTU-
CTUYHO AOCTOBIPHUMMN. PO3p061eHNI anropuTM Aae 3MOory iCTOTHO Cripo-
CTUTY MPOBEAEHHS] TOKCUKOJIOMYHYVIX EKCIIEPYIMEHTIB Ta MPUCKOPUTY MPO-
uenypy peectpawjii HoBUX QYHriLmaIB AOCIIKYBaHUX K/1aciB 3a HasiBHOCTI
JAaHuX rpo QIi3nKo-XiMi4HIi B1IaCTUBOCTI 4OC/IAKYBaHVX CI10JyK.

Knio4dosi cnoBa: pyHriuman, TOKCUKOJIOrisi, pO3paxyHKOBI
mMoaeni, piBHSIHHSI perpecii.
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diction of xenobiotics toxicity, the
results of which can be used both
for substantiation of toxicological
parameters, and at the stage of
experiment planning, which will
reduce the errors probability and
study duration [4].

The actuality of the search for
alternative approaches to toxico-
logical assessment of pesticides is
confirmed by the fact that on May
2, 2017, Ukraine joined the Eu-
ropean Convention for the
Protection of Vertebrate Animals
used for experiments and other
scientific purposes of March 18,
1986 [5].

The purpose of work was the
hygienic substantiation of calculat-
ing models for fungicides of differ-
ent classes toxicity depend on
their physical and chemical prop-
erties prognosis.

Materials and methods. In
order to develop and substantiate
calculation methods in the hygienic
assessment of the studied group of
pesticides hazards, an array of
experimentally established values
of LD5y (median death dose) with
oral and percutaneous admission,
LCs, (median death concentration)
with inhalation admission and
NO(A)EL (threshold doses) has
been used [6]. For analysis we
have selected fungicides, which
belong to the most widely used in
the world agriculture of next chem-
ical classes [6-10]: 18 active ingre-
dients (a.i.) of carboxamide, pyra-
zole-carboxamide class (sedax-
ane, penthiopyrad, fluopyram, car-
boxin, penflufen, benzovindiflupyr,
isopyrazam, boscalid, isofetamid,
bixafen, flutolanil, fluxapyroxad,
mepronil, oxycarboxin, thifluza-
mide, furametpyr, fenfuram, ben-
odanil); 26 a.i. of triazole class
(fluguinconazole, triadimenol,
mibenconazole, bitertanol, fenbu-
conazole, flusilazole, diniconazole,
triadimefon, difenoconazole, ipco-
nazole, tetraconazole, pencona-
zole, prothioconazole, bromucona-
zole, tebuconazole, metconazole,
triticonazole, propiconazole, hexa-
conazole, etaconazole, azacona-
zole), 5 a.i. of imidazole class
(imazalil, triflumizole, oxpocona-
zole, fenamidone, prochloraz), 21
a.i. of carbamate class (metiram,
zineb, valifenalate, maneb, iprovali-
carb, diethofencarb, pyra-
clostrobin, fuberidazole, dasomet,
propineb, benthiavalicarb, ziram,
thiabendazole, prothiocarb, thio-
phanate-methyl, thiram, pyrame-
tostrobin, mancozeb, carbendaz-
im, benomyl, propamocarb).

In the initial stages of the study,
we analyzed Pearson's correlation
between the toxicological parame-
ters of fungicides and their physical
and chemical properties (molecu-
lar weight, water solubility, vapor

pressure, melting point, distribu-
tion coefficient in the octanol-water
system (log P,,), surface tension).
Data on the physico-chemical
properties of fungicides are derived
from the IUPAC PPDB [6].
Statistical processing of the
results was carried out using IBM
SPSS StatisticsBase v. 22 and MS
Excel statistical program packages.
The substantiation of the calcula-
tion models for forecasting the haz-
ard of the fungicides studied class-
es was based on correlation and
regression analysis, taking into
account the determination coeffi-
cient, which most closely approxi-
mates the relationship between the
selected toxicological parameters
and physical and chemical proper-
ties. The significance of the
obtained regression equations was
checked by Fisher's F-criterion,
and the individual coefficients in
the regression equation (a, b) —
according to Student's t-criterion.
Results and discussion. In the
first stage, we analyzed Pearson's
correlation dependences between
the toxic properties of fungicides
of the class of pyrazole-carboxam-
ides, carboxamides, triazoles, imi-

AOBKIJ14: HOBI METOAU OLIHKH E

dazoles, carbamates, dithiocarba-
mates, methoxyacrylates and their
physico-chemical properties,
which  statistically significant
results are given in table 1.

The results of the correlation
analysis on the array of 18 active
substances of the class of pyra-
zole-carboxamides and carbox-
amides showed that there is a def-
inite positive relationship between
dermal LD5g, oral LDsy and vapor
pressure (r=0.53 and 0.70, respec-
tively, p<0, 05). With the determi-
nation coefficient (R2), the propor-
tion of the effect of the investigat-
ed factor on the parameters of tox-
icometry was determined and it
was established that the effect
fraction of the vapor pressure is
28.5% and 48.3%, respectively. It
can be assumed that as lower the
vapor pressure, the lower volatility
of the substance and its greater
amount remains in the stern or on
the skin surface and penetrates
into the body of warm-blooded
animals and humans, causing
more damage [11-13], which leads
to LDgy decrease.

Also, a positive correlation
between NO(A)EL value and water

Table 1

Relationship between toxicological parameters of fungicides
and their physical and chemical properties

Che- Resultin Factorial Statistical parameters*
mical variableg variable | correlation |determination | observations
class coefficient |coefficient, % | number (n)
@ | LDgg peros,
8 8 g mg/kg vapour 0,53 28,5 17
Eo0l D n pressure,
§G E (-5 PEroubl - mpg 0,70 48,3 17
SE %[ mg/kg ’ ’
$ 0O
s 29| NO(A)EL, |water solu-
(Sl mo/kg | bility, mgy1 | 9:62 39,0 15
@ molecular
Q . -0,42 17,9 23
Q NO(A)EL, weight
ke mg/kg | water solu-
£ e o | 0,82 27,3 23
LDsq per cut,
3 Sr%g/kg surface 0,89 80,1 7
© Ak nhal tension,
g 50 NN, | mN/m -0,97 93,5 7
3 mg/m3 ) ,
3] NO(A)EL, |water solu-
(@] 3
ma/kg | bility, mg/1 | %47 22,5 19

Note: * — statistically significant results are given (p<0,05).
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solubility was found (r=0,62;
p<0,05). The fraction of this index
impact is 39% (table 1). The
obtained results can be explained
by the fact that water-soluble com-
pounds are rapidly metabolized
and excreted from the body with-
out a tendency to accumulate [11-
13], which reduces toxic manifes-
tations and causes increasing of
NO(A)EL.

An analysis of the 26 active sub-
stances of the triazole class
revealed a negative correlation
between NO(A)EL and molecular
weight (r=-0.42; p<0.05), the frac-
tion of this index influence is
17.9%. There is a significant rela-
tionship between NO(A)EL and
water solubility (r=0.52; p<0.05)
with fraction 27.3%. The revealed
dependence is due to the fact that
compounds with very high molecu-
lar weight form isomers that signif-

o

icantly increase the specificity of
their action and toxicity, in contrast
to substances with a low molecular
weight that are badly penetrated
into the body, and low molecular
weight compounds that can pene-
trate into the blood with inhalation,
oral or percutaneous admission,
easily passing through histohemic
barriers [11-13].

In the analyzed array of carba-
mates, a positive correlation
between LDg, per cut and surface
tension was detected (r=0.89;
p<0.05); negative correlation
between LCgj inhal. and the sur-
face tension (r=-0.97; p<0.05) and
correlation between NO(A)EL and
water solubility (r=0.47; p<0.05).
Fraction of surface tension effect
on LDgy per cut and LCgq inhal.
amounted to 80.1 and 93.5%,
respectively; the water solubility of
the studied compounds on

NO(A)EL value — 22.5%. It is known
that as higher the surface tension,
the faster substance will evaporate
from the application surface, and
the worse it will penetrate through
it. Therefore, probably, with
increasing surface tension, the
inhalation toxicity of the substance
increases (LCs, decreases) and
dermal decreases (LDgq increases)
[11-13].

At the second stage, we carried
out an estimation using regression
analysis and on the basis of it, tak-
ing into account the determination
coefficient, the regression equa-
tions, which most closely approxi-
mated the connection between the
selected physical and chemical
properties and the parameters of
toxicometry, were selected
(table 2). The significance of the
obtained regression equations was
checked by Fischer's F-creterion,

Table 2

Models of toxicological parameters of different classes fungicides prediction

(linear regression equations)

e_ 1§ Indices of model ade- |Coefficients certainty
(_cg Se | £ quacy indices
w +~ "
=R 6o | 2 . : Fischer's i-

8 % %_g § Regression equation F-criterion argg;%xr: a b e
O 25 o | reliability cr
8 c 3 F Fer- (R2) t t
Eg, 8| 17 | 1 |LDsoperos=-2x10*06X,2+25046X; + 3355 | 6,39" | 4,49 | 0,285 |4,47"| 253" | 2,12

5@
§ Cﬁi El 17 | 2 LDs per cut = 11515X, + 2888 14,03*| 4,54 | 0,483 |6,39*|3,75* | 2,13

~0n LY X
SES8| 15 | 3 | NO(A)EL=3x1005X,2 — 0,030X, + 4,753 | 8,31* | 4,67 | 0,390 |4,51*|2,88* | 2,16
Tria- 23 | 4 NO(A)EL = -6,11In(X3) + 37,40 4,58* | 4,32 | 0,179 |2,84*|2,14* | 2,08
zoles 23 | 5 NO(A)EL = 0,552In(X,) + 0,102 7,89* | 4,32 | 0,273 |3,49*|2,81* | 2,08
7 6 LDsg per cut = 24327In(X,) — 99022 12,07*/10,13| 0,801 | 2,93 | 3,47* | 3,18
Carba- 777177 LCqg inhal. = -29,3In(X,) + 126, 1 42.9° [10.13| 0,942 |6.97| 6,55" | 3.18
19 | 8 NO(A)EL = 2410-05 X, + 6,775 4,93 | 4,45 | 0,225 |[2,95%|2,22*| 2,11

Notes: * - significant results; ** — (at p=0,05 and number of freedom degrees k;=1, k,=n-2);
X; — vapour pressure, mPa; X, — water solubility, mg/I; X3 — molecular weight; X, — surface tension, mN/m.

Table 3

Models of toxicological parameters of different classes
fungicides prediction (nonlinear regression equations)

Index of
Chemical \(/)at;%enré Ne of the
class num- | €au- Regression equation model
ber (n) ation adequa-
cy (R?)
= - 6 2
Carboxami| 17 1 Nfso per os = -2x10° X2 + 25046X + 0,308
des, pyra- 3355
zole-car- 17 2 NAsg per cut = 11515X, + 2888 0,483
boxamides ™53 [NO(A)EL=3x105X,2 — 0,030, + 4,753 | 0,462
23 4 NO(A)EL = -6,11In(X3) + 37,40 0,181
Triazoles
23 5 NO(A)EL = 0,552In(X,) + 0,102 0,338
7 6 NOsq per cut = 24327In(X,) — 99022 | 0,804
%f:tgz 7 7 JiKsq inhal. = -29,3In(X,) + 126, 1 0,942
19 8 NO(A)EL = 2x10-5 X, + 6,775 0,224

Notes: X, — vapour pressure, mPa; X, — water solubility, mg/I;
X3 — molecular weight; X, — surface tension, mN/m.

and the individual coefficients in
the regression equation (a, b) — by
the Studentst-criterion.

Our assessment of the "a" and
"b" coefficients adequacy has
shown that in all regression equa-
tions they are significant for the
Student’'s t-criterion (p<0.05),
except for the equation # 6. In this
equation, the free coefficient "a"
was not reliable, since the absolute
value of the criterion ta was less
than tcr.,, which indicates the
impossibility of using this regres-
sion equation to predict the risk of
fungicides of the carbamates
group.

Also, exponential, logarithmic,
polynomial, and step functions
were used to approximate the
dependencies of the parameters of
toxicometry and non-acting doses
on the physical and chemical prop-
erties of the substances studied,
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HYGIENIC SUBSTANTIATION OF THE CALCULATION
MODELS FOR THE TOXICITY FORECAST OF
DIFFERENT CLASSES’ FUNGICIDES DEPENDING
ON THEIR PHYSICAL-AND-CHEMICAL PROPER-
TIES Vavrinevych O.P., Antonenko A.M.,
Korshun M.M., Omelchuk S.T.

Hygiene and Ecology Institute, O.0. Bohomolets
National Medical University

Background. Today the methods of mathematical
modeling and the forecast of xenobiotics’ toxicity of
fungicides and herbicides do not exist in Ukraine
and many other countries, and there are no legal
basis for the use of the conclusions and threshold
values obtained by the European experts as well.
Objective. We performed a hygienic substantiation
of calculation models for the fungicides of different
toxicity classes depending on their physical-and-
chemical properties.

Materials and methods. For the analysis we used
the parameters of toxicometry and physical-and-
chemical indices of the fungicides widely applied in
the world agriculture. IBM SPSS Statistics Base v.22

o

and MS Excel statistical program packages were
used for the statistical processing of the results.
Results and discussion. The linear and non-linear
regression equations, taking into account correlation
dependences between the toxic properties of fungi-
cides of the class of pyrazole-carboxamides and car-
boxamides, triazoles, imidazoles, carbamates and
dithiocarbamates, methoxyacrylates and their physi-
co-chemical properties, were developed. In the
most cases the values, calculated by our formulas,
correlates with experimentally established ones.
Conclusions. It was proved that the proposed cal-
culation models for the forecast of the hazard of
studied fungicides were adequate and statistically
reliable ones. The developed algorithm simplifies
substantially the performance of the toxicological
experiments and accelerates the procedure of the
registration of new fungicides of studied classes if
there are data on physical- and- chemical proper-
ties of the studied compounds.

Keywords: fungicides, toxicology, calculation
models, regression equations.

except for the linear one. In table 3
the mathematical models with the
greatest values of accuracy of
approximation (R2) are given.

The verification of the possibility
of using the calculation models for
predicting the hazard of the stud-
ied groups of fungicides was car-
ried out on the basis of comparison
of the parameters of toxicometry,
obtained experimentally (actual
indices) and calculated on the pro-
posed equations (fig. 1-2).

In most of cases, the calculated
values correlated with experimental-
ly established (table 3). For all valid
pairs of resultant and factorial vari-
ables, a reliable correlation relation-
ship was established (ryciyal > Mable
at p=0.05) except LDgy per os and

vapor pressure for pyrazolecarbox-
amides, carboxamides, and LDsg

per cut and LCgq inhal. and surface

tension for carbamates. However,
for these pairs a reliable tendency of
correlation was establish (ryey, >

rtab|e at 005<p<01 )

In isolated cases, calculated
LDsq values for oral and percuta-
neous intake were higher than
experimentally established, but
this is due to the fact that practical-
ly all of the experimentally
established indices of these
parameters are presented in the
form of "more than...".

It should be noted that the corre-
lations we received (table 1)
between the toxicity criteria of the
studied fungicides and their physi-
cal and chemical properties, which
are confirmed by the inverse calcu-
lations (figs 1-2), are similar to
those previously proved for neoni-
cotinoid insecticides [14].

Similar calculations for methoxy-
acrylates (dimoxystrobin, trifloxys-
trobin, fluoxystrobin, picoxys-

trobin, kresoxim-methyl, azoxys-
trobin, piraclostrobin) were also
carried out by us, but no reliable
correlation between their toxico-
logical parameters and physical
and chemical properties was
detected. Taking into account that
for most of the active substances
of this chemical class, the thresh-
old values for toxic effects were
substantiated in the 1990s, often
according to outdated approach-
es, in different species of animals
(rats, mice, dogs), this exception
only confirms the established cor-
relations for modern fungicide
class molecules.

Conclusions

1. It has been established that
there is a significant positive cor-
relation between fungicides of
pyrazolecarboxamides, carbox-
amides class  toxicological
parameters (LDsq per 0s, LDgq per
cut, NO(A)EL) and vapor pres-
sure, water solubility (r = 0.53;
0.70 and 0.62, respectively, at
p<0.05).

2. A significant negative correla-
tion was found between the
NO(A)EL values of triazole fungi-
cides and molecular weight; and
the positive correlation with water
solubility.

Table 4

Correlation between experimentally established and
calculated values of toxicological parameters

T Statistical parameters*
O w . .
IS % Respltlng Fac_torlal correlation| correlation coef- Oblserva'
2G variable variable coefficient | ficient (rpe) at p|  tions
(@) number
(faotual) 79,05 | 0,1 (n)
& LDgq per os, *x
S5 fng/kg vapour | 0,438"* | 0,482 | 0,412 17
= 33_3 5 pressure,
s g 50 Per mPa 0,717* | 0,482 | 0,412 17
8 E X cut, mg/kg
G 22 | NO(A)EL, |water solu- N
oo mo/kg bility, mg/I 0,675 0,514 | 0,441 15
a NO(A)EL, | molecular *
% ma/kg weight 0,426 0,413 | 0,352 23
3
= water solu- *
= bility, mg/I 0,582 0,413 | 0,352 23
LDsq per *k
£ [Tikgginhal,| ©nSion,
3 50 v mN/m 1 0,753** | 0,755 | 0,669 7
2 mg/m3
©
%) NO(A)EL, |water solu- *
ma/kg bility, mg/I 0,474 0,456 | 0,389 19

Notes: * — results are significant at p<0.05;
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3. There was significant correla-
tion between LDs, per cut and sur-
face tension, a negative correlation
between LCgq inhal. and surface
tension, between the NO(A)EL value
of carbamates class fungicides and
water solubility (r=0.89; -0.97 and
0.47, respectively, at p<0.05.

4. It is proved that the proposed
calculation models for forecasting
the hazard of pyrazolecarboxam-
ides, carboxamides, triazoles, car-
bamates fungicides classes are
adequate and significant accord-
ing to the Fisher test (p<0.05). The
developed algorithm makes it pos-
sible to substantially simplify the
conduction of toxicological experi-
ments provided that there are data

o

on the physical and chemical prop-
erties of the studied compounds
and to accelerate the procedure
for registration of new fungicides
of the studied classes.
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FEATURES OF THE IMPACT OF OCCUPATIONAL NOISE AND ACCOMPANYING
HYGIENIC FACTORS ON THE STATE OF THE ACOUSTIC ANALYZER AND THE
MORBIDITY OF THE OPERATORS OF NON-ALCOHOLIC AND LOW-ALCOHOL

BEVERAGES’ BOTTLING AT OBOLON CORPORATION
Yavorovskyi O.P., Brukhno R.P., Shydlovska T.A., Hrechkivska N.V.

OCOBNHBOCTI BNNHBY BUPOBHUYOIO WYMY 1 CYRYTHIN
[TEHIYHHX MAKTOPIB HA CTAH CNYXOBOTO AHANISATOPA |
SAXBOPHIBAHICTD ONEPATOPIB 3 POSNHBY HEANKOTONbHHK

TR CNABOANKOTONbHMX HANOIB KOPNOPAWII «0bONOHb»

19BOPOBCbKUI O.1., HTEHCMBHUN _BMp06HV|qvu7| wym e

1 BPYXHO P.n., OAHUM 3 MNPIOPUTETHUX CbaK.TvOplB

2|.|JMD,J'|OBCbKA T.A., PU3NKY Y PO3BUTKY rlpo(beClMHVlX

3rPEYKIBCbKA H.B. 3axBopioBaHb = Ha - Cy4acHOMy

1 HawioHaNbHUIA MEeaUYHMIA BI/IpOGHI/ILI,TBI [2]. BiH € npoBigHUM

; LWKIOSIMBUM BUPOOHNHYNM (PaKTOPOM

. yHIBEpCUTET nignpMeEMCTBAXx BYri/IbHOI, TPAHCMNOPT-

im. O.0. EOFON;O"b”'ﬂ’ M. Kuig HOI, MaLIMHOOYOIBHOI, Xap4OBOi Ta iHLLMX

AY «IHCTUTYT  pnvaein npommcnosocTi [2-4]. Kpim

. OTONAPWUHIONOTIT 155 3 poky B pik 3pocTae KinbKiCTb

imM. O.C. Konomii4eHka  pioneii, siki npawoioT B yMOBax BrUMBY

HAMH Ykpainn», M. KUiB  gypo6Hmdoro wymy. 3a maHumm Gara-

3 HaujoHanbHa MeAVYHA  TLox aBTOPIB, B OKPEMMX KPaiHaX CBITY A0

akagemis nicnagunioMHOl - 25% npauiBHUKIB, 3alHATX Y NPOMU-

ocsitn im. IL.J1. LLlynuka,  cnosocTi, 3a3HatoTb BIMBY iIHTEHCUBHO-

M. KWiB  ro Bupo6Huyoro wymy [1, 5].

Y[K:613.6:612.85:314.4:6 BHacnigok upboro 36epiraerbCs TeH-

63.86-058.234.2 peHujs 0o 3pocTaHHsa Ymicna ocib 3 npo-

Kniouyosi cnoea: ririeHiy- ¢deciinHolo npurnyxyeaTticTio. Y psagi

Ha ouiHKa, BUPOOHMUYUIA  KpaiH EBPONM CEHCOHeBpanbHa NPUry-

LYyM, CEHCOHEeBpaJsibHa XyBaTiCTb NPOdECIHOro reHesy nocigae

npurnyxyearticTb, 1 abo 2 micLe 3a MOLWMPEHICTIO Cepefs,
3axBOpPIOBaHICTb. MNPOPECINHMX 3axBoptoBaHb [6-8].

OCOBEHHOCTW BO3AENCTBUS MPON3BOACTBEHHOIMO LLIYMA

U COMYTCTBYIOLUNX TMTMEHNYECKUX GAKTOPOB HA COCTOSIHUE
CJ1YXOBOIo AHAJIN3ATOPA 11 BABOJIEBAEMOCTb OlNEPATOPOB
PO3JIMBA BE3AJIKOIOJIbHbIX Y1 CJIABOAJIKOIOJibHbBIX HATNMTUTKOB
KOPIIOPALINW «OBOJIOHb»

19soposckuii A.I1., 1BpyxHo P.11., 2LLingnosckas T.A., 3[peykosckasi H.B.
1HaumoHanbHbIv MeanUMHCKNI yHuBepeuTeT um. A.A. boromosbLa,
2['Y «MIHCTUTYT OTONaPUHIOI0rMn UM. A.C. KonomuiiyeHko HAMH
YkpavHbi», 3HaumoHaibHas MeanumHcKkas akageMusi nocaeamnioMHOro

obpasoBaHus um. [1.J1. Lllynvka, r. Knes

Lesnb: n3y4eHvie coCTOsIHUS CIyXOBOIro aHaim3aropa v 3ab0/1eBaeMocTu
PabOTHMKOB «LLIYMOBbIX» MPOGECCUI MULLEBOV MPOMBbILLIEHHOCTHU.
Martepuansi u meToasbl. [IpOBeAEHbBI TUTMEHNYECKUNE UCCIIEA0BAHUS
yca0Bui Tpyaa, aHam3 3aboseBaemMocTy, YrilybeHHOEe KIIMHUYeCKoe
obcrienoBaHmne CoOCTOSIHUSI CITYXOBOIoO aHaam3aropa, onpeaesaeH 61osio-
rn4eckuii Bo3pacTt paboTHUKOB «LLYMOBbIx» npogeccuti [NAO «O60/10Hb>.
Pe3ynbratbl. YCTaHOBJIEHO, YTO BEAYLUVM BPELHbLIM aKTOPOM MPOnU3BOL-
CTBEHHOW cpefbl PabOTHUKOB «LLYyMOBbIX» rpogeccuri NAO «O60/10Hb»
SIB/ISIETCS LLUYM, YPOBHU KOTOPOIO MPEBbILLAIOT AOMYCTUMBbIE BENYUHBI HA
1-11 gbA. Y 06¢cnenoBaHHbIx PabOTHUKOB «LLYMOBbIX> [POGECCUii BbisiB/Ie-
HbI YXyALLIEHWS CITyXOBOV (YHKLMM, OCOOEHHO Ha TOHA B PACLUNPEHHOM
AMana3oHe 4acToT, Y MPU3HaKV BO3AEVCTBUS LLUYMa Ha LEHTPasIbHbIE OTAe-
J1bl CJIYXOBOIrO aHaim3aropa, rposiB/sIOLUNECS] B HAPYLLEHUN QYHKLMM ero
CTBOJIOBbIX Y KOPKOBbIX CTPYKTYP. YCTaHOB/IEHO, YTO YacToTa BbISIB/IEHUS Y
0rneparopoB PO3/11Ba HANMMTKOB CEHCOHEBPAsIbHOM TYroyxoCcTu 1 60/1e3HEV
CUCTEMbI KPOBOOBPALLEHWST CTATUCTUYECKU [JOCTOBEPHO BbILLE HYACTOTh!
BbISIBJIEHUSI 9TUX O601€3HEeVi B KOHTPOJIbHOM rpyrne (p<0,05). O6HapyXeHb!
YCKOPEHHbIE TEMIbI CTaPEHWSI PAOOTHUKOB "LLIYMOBBIX" [POMECCUIA.
3aknro4eHune. YctaHoBIeHa NpuYNHHO-C/I€ACTBEHHAsI CBSI3b MEXAY
YCJIOBUSIMU, XapaKkTepoM Tpyaa v 4aCTOTOM BbisiBJIEHWUS] 32001€BaHWI,
U3MEHEHUSIMU Ha Pa3HbIX YPOBHSIX CJIYXOBOIro aHaau3aropa, TeMrnamm
cTapeHusi paboTHUKOB «LLIYMOBbIX» [POGECCUIA.

KnioyeBbie cnoBa: rurmeHnyeckasi oueHka, rnpomu3BoACTBEHHbINA
wyM, CeHCOHeBpaJsibHasl TYroyxocTb, 3a60/71eBaeMoCTb.
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