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OUIHKA PH3HKY 1N HACENEHHS NPH CNOMMBAHHI NPORYKNL,
BUPOLIEHOI 3 3ACTOCYBAHHAM @YHIILUIIB HA OCHOBI
JUHYHK PEYOBHH KNACY TPHA3ONIB

CupoTta A.l., BaBpiHeBud O.1.,
Owmenbuyk C.T., Bnaraa A.B.

HYGIENIC ASSESSMENT OF THE POPULATION RISK
AFTER CONSUMPTION OF AGRICULTURAL PRODUCTS
GROWN WITH THE APPLICATION OF TRIRZOLE
CLASS-BASED FUNGICIDES

ccording to the UN forecast, the
Earth’s population will increase by 2.5
billion by 2050 [1, 2]. Thus, the ques-
tion of increasing the productivity of
agricultural production becomes ur-
gent. Intoday’s realities, itisn’t easy to
find that the world has backed away
from the pesticide’s application. The
variety and volume of their use in-
crease every year. The advantages of
using pesticides are improved agricul-
ture efficiency, protecting of plant
crops from diseases and pests, and
reducing the price of products. How-
ever, there are also disadvantages —
this is their negative impact on the en-
vironment and human health, which
has a cumulative effect [3, 4].

Various key methods at the different
stages of registration and monitoring
studies of pesticides have been used
widely in the countries of the EU and
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OLIIHKA PU3WKY [J19 HACEJIEHHS PU CIIOXWBAHHI
MNPOAYKLII, BUPOLLIEHOI 3 SBACTOCYBAHHSAM OYHrILIVAIB
HA OCHOBI AItO4Y1X PEHOBUWH KJIACY TPUA30OJ1IB
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HavioHanbHWi MeanYHWi YHIBEPCUTET

iM. O.0. boromosbLs, KniB, YkpaiHa

lpobrema oTpyeHHsI necTuumgamy ocobIMBO rocTpo ro-
cTae cepef KpaiH, OCHOBHUM [XXepeJsloM AOX0AY IKUX €
cinbcbke rocrnogapctso (CLUA, IHais, Kutav, bpa3uis,
Mekcuka, ApreHTvHa T1a iH.). LLlopiyHO noBiaoOMISIETHCS PO
6/113bKO 3 MJIH. BUNaaKiB HABMUCHOIo Ta HEHaBMUCHOIO
OTPYEHHS NecTuuuaamu y CBiTi , L0 Npu3BOANTL [0 3aru-
6eni noHaa 250000 noaeni. B Ykpaini 3a 2020 pik 6ys1o 3a-
peectpoBaHo noHasa 250 npenapariB Ha OCHOBI AiDYMX
PEYOBUH KJ1acy Tpua30/1iB.

MerTa. OuiHka pU3UKY AJ151 HACEIEHHSI MNPV CrIOXMBaHHI
rnpoaykuii, BUPOLLEHOI 3 3aCTOCYBaHHSIM QYHriLuAiB Ha OC-
HOBI [il04YnX PEHOBUH Kjiacy Tpua3oJiiB.

Marepianu i MeToan. Hamu ripoaHasi3oBaHoO rnapameTpu
CTIVIKOCTI QYHriunAiB k1acy T1pmasosis (AnpHeHOKOHa30/1,
MPOTIOKOHA30J1, UMINPOKOHA30J1 | METKOHa30J1) Ta CTPObiny-

© CuporaA.l., BaBpiHeBu4 O.I1., Omenbyyk C.T.,
bnaras A.B. CTATTS, 2022.
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the USA [5, 6]. One of the
working directions of the Bo-
gomolets National Medical
University Institute of Hygiene
and Ecology (IHE NMU) is the
development of hygienic as-
sessment risk models for the
population after the consump-
tion of contaminated food
products [7, 8]. This is a criti-
cal direction in working with
pesticides because the popu-
lation’s health depends on it.

According to the World
Health Organization (WHO),
among agricultural workers,
there are known cases of ad-
verse effects of hazardous
substances at various stages
of working with them: during
preparation, dilution, mixing,
and application of pesticides
[9, 10].

The problem of pesticide
poisoning is particularly acute
among countries whose pri-
mary source of income is agri-
culture (India, China, Brazil,
Mexico, Argentina etc.).
About 3 million cases of inten-
tional and unintentional pesti-
cide poisoning are reported in
the world annually, resulting in
the death of more than
250000 people [11, 12].

Long-term research con-
ducted by IHE of NMU
showed that inhalation poi-

soning with pesticides of the
triazole class is unlikely if the
regulations for their safe
usage are followed [13]. How-
ever, there are other ways of
getting these substances into
the body, including food.

In Ukraine, by 2020, more
than 250 pesticide prepara-
tions containing active sub-

BIOJIOrI4HI ®AKTOPU AOBKIUIIA —

stances of the triazole class
and up to 100 fungicides for
seed treatment were regis-
tered [14].

Aim of the work. Hygienic
assessment of the population
risk after consumption of agri-
cultural products grown with
the application of triazole
class-based fungicides.

Table 1

General characteristics of fungicides and
conditions of their usage

. Application
Name of Active
fungicide substance Product mteg%l;%/ha,
Camzol Cyproconazole, wheat, rapeseed, soy- 0,7 I/ha
Turbo, 80 g/I bean, sunflower, winter ’twice ’
SC* Metconazole, 60 g/I and spring barley
Split Difenoconazole, 125g/l*| rapeseed, soybean, 1,0 1/ha,
Duo, SC*|Azoxystrobin, 125 g/I| sunflower, sugar beet twice

. Difenoconazole, wheat, barley,
I\E/Iéag*anlc, 125 g/I* rapeseed, sunflower, 1 tevll/ct:aa
Prothioconazole, 175 g/I sugar beets

Notes: * - Emulsifiable concentrate,
** - Suspension concentrate (flowing)

PUHY (a30KCUCTPOOBIHY) Ta IXHIiX Ail0YMX PEYOBUH Y PI3HUX
CiJIbCbKOrocrioaapchbkux KyabTypax. s BUSHa4eHHs1 BMi-
CTY Ail04UX PEYOBUH Y CiJIbCbKOrOCrnoaapChkux KyabTypax
MU 3aCTOCOBYBaJ/IM Cy4acHi MeToan BUCOKOEMHEKTUBHOI pi-
AVHHOI Ta ra30B0oi xpomarorpadii.

Ans iHTerpaabHOI OLIHKY pyU3NKY BUKOPUCTOBYBA/IN TakKi
KpuTepii: gonyctvuma noboBa [03a, nepios HarniBpyviHy-
BaHHSI PEYOBYIH Yy POC/IMHAXx Ta cepeaHbo0a000Be CrioXu-

BaHHS MPOAYKTIB.

Pe3ynbraTtv pob6otn. OLiHKa PU3VKY /151 HACEEHHS, PO3-
paxoBaHa 3a MeTOAMKOIO, NMoKasana, Lo BESINYUHN PUSUKY
crionyk knacy Tpuasois cknasav 0,0002-0,2239, ctpobiny-
puHiB — 0,0002-0,0016, 140 He nepeBuLLye AOMYCTUMUM Pi-

BeHb (MeHLue 1).

Ob6umncneHHs, 3aiFiCHEHI 3a MeTOAMKOI, CBiA4Yarthb, L0 yCi
A0CNigKyBaHi CrioJiyku Kjiacy Tpua3oJsiiB Hasexarb 40 M10-
MIPpHO HeGEe3rne4YHWX NMpuv CrioxuBaHHi 06pPobIeEHMX pinaky,
COI, COHSILUHUIKY, LIyKpOBuXx OypsikiB, Ta HEOe3rneyHi npu
CIMOXWBAaHHI 3EPHOBUX KYJIbTYP, CTPOOITYPUH — MaJloHEe-
6e3reyHni npuy croXvBaHHi 6iNlbLLOCTI AOCIAXYBaHNX
KynbTyp. BiaMIiHHOCTI y knacax He6e3rne4HOoCTi 3yMOBJIEHI
nepeayciMm Pi3HULIEIO MOBEAIHKN Y PI3HUX Ky/IbTypax 1a Tpu-
BaJIiCTIO BEretTauiviHoro nepioay KysasTyp.

Knio4oBi cnoBa: ¢pyHriuman, Tpnaszonu, ctpobinypuHn,
OUiHKa pU3UKY, Xap40Bi NMPOAYKTU.
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Materials and methods.
We analyzed the resistance
parameters of triazole fungi-
cides (difenoconazole, proth-
ioconazole, cyproconazole,
and metconazole) and strobil-
urin (azoxystrobin) in various
crops (wheat, barley, rape-
seed, soybean, sunflower,
sugar beet).

Information on the general
characteristics of fungicides
and the conditions of their ap-
plication is given in table 1.

To determine the content of
active substances in crops,
we used modern methods of
high-performance liquid
chromatography (HPLC) and
gas chromatography (GC)
(table 2).

To assess the effect of the
studied fungicides on the
agrocenosis objects, we cal-
culated the degradation half-
life (50) of substances in
plants. Using the calculation
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method of mathematical
modelling and reproduction of
the degradation processes of
pesticides according to actual
data, we were able to predict
their behaviour [15].

The persistence in plants
was evaluated according to the
Ukrainian classification of pes-
ticides by hazard degree of
SSanN&R 8.8.1.002-98 [16],
according to which the own re-
search results were evaluated.
The classification divides sub-
stances according to their sta-
bility in plants into four classes:
1 - highly persistent ( 50 more
than 30 days), 2 — persistent
(15-30 days), 3 — moderately
persistent (5-14 days), 4 — low-
persistent (less than 5 days).

The degradation indicator
rates of active substances in the
studied crops (decay rate con-
stant (k), half-life periods ( 50)
were calculated using the first-
order reaction equation [15].
2,303, C, _In2
- . Ig(-',. DTFD— I 3
where C, - is the initial con-
tent of residual amounts of
pesticides (1 hour after pesti-
cide treatment); C; — is the

k=

content of residual quantities
of pesticides after a certain
period of time (t) after pesti-
cide treatment.

For the integral assessment
of the hazard indicators, while
using products, the four-gra-
dation scale proposed by the
specialists of IHE NMU was
used, the indicators of the al-
lowable daily intake (ADI), the
half-life periods ( 50) in plants
and the average daily con-
sumption of the product were
evaluated [21, 22]. The basis
of the integral assessment is
assigning points to each crite-
rion (from 1 to 4 points). After
adding all the obtained points,
the integral indicator of hazard
while using products (lIH) is
evaluated as follows: with an
IIH value of 3-5 points — sub-
stances are slightly hazardous
for humans (class 4), 6-8 -
moderately hazardous (class
3), 9-11 — hazardous (class 2),
>11 — extremely hazardous
(class 1).

Statistical processing of the
obtained results was carried
out using the SPSS Statistics
Base v. 22 and MS Excel sta-
tistical software package.

Table 2
Analysis Methods of the studied fungicides
. Limit of Limit of
Acé't\é?é:b' Product Method [Ne] quantifica- |detection,
tion, mg/kg| mg/kg
Triazoles
wheat, barley| GC [938-2009] 0,05 0,02
Cypro- rapeseed GC [938-2009] 0,2 0,06
conazole soybean | GC[1013-2010] 0,2 0,06
sunflower | GC[1062-2011] 0,2 0,06
wheat, barley| GC [1197-2012] 0,1 0,03
Met- rapeseed GC [676-2006] 0,2 0,06
conazole soybean GC [pending] 0,1 0,03
sunflower GC [pending] 0,05 0,02
rapeseed GC 994-2010] 0,1 0,03
. soybean GC [1468-2018] 0,05 0,02
Difeno- [ sunflower | GC [1439-2015] | 0,05 0,02
sugar beets | GC [6147-91] 0,1 0,03
wheat, barley GC [69-97] 0,05 0,02
Prothio-  |wheat, barley| GC [664-2006] 0,1 0,03
fgr’(‘ft‘ﬁ%e rapeseed | GC [931-2009] 0,1 0,03
conazole sunflower | GC [1094-2011] 0,1 0,03
destio) sugar beets | GC [1449-2015] 0,3 0,1
Strobilurins

rapeseed |[HPLC [873-2009] 0,2 0,06
Azoxys- soybean |HPLC [989-2010] 0,2 0,06
trobin sunflower |HPLC [828-2008] 0,2 0,06
sugar beets |HPLC [829-2008] 0,1 0,03

Research results and dis-
cussion. The results of in-
field studies showed that after
the application of Camzol
Turbo, SC, Split Duo, SC,
Meganic, EC, the initial con-
centrations of cyproconazole,
metconazole, difenoconazole,
prothioconazole and azoxys-
trobin in the analyzed crops
(wheat, barley, rapeseed, soy-
bean, sunflower, sugar beet)
were 0.61-5.9 mg/kg; 0.18-
4.7 mg/kg; 0.51-1.7 mg/kg;
0.22-0.82 mg/kg; 0.2-2.1
mg/kg, respectively. In the
later periods of the study, the
residual amounts of the stud-
ied active substances gradu-
ally decreased in the studied
cultures, and their content
was not detected in the
above-mentioned plant cul-
tures at harvest.

Pesticide residues at har-
vest were compared with the
national maximum allowable
levels (MALs) [17], and ap-
proved in the EU MRLs [18],
and it was established that
there is no exceedance of the
norms established in Ukraine
and the EU.

The results obtained during
field studies and using the
mathematical modelling me-
thod made it possible to cal-
culate the stability parameters
of the studied fungicides of
the triazole class (cyprocona-
zole, metconazole, difeno-
conazole, prothioconazole)
and strobilurin (azoxystrobin)
in various crops (degradation
rate constant (K) and half-life
period ( 50) (table 3).

Mathematical processing of
the obtained results showed
that in the soil and climatic
conditions of Ukraine, the
process of decomposition of
the studied compounds of tri-
azoles and strobiurins class in
crops obeyed an exponential
dependence, which can be
observed on the correspon-
ding graphs (figs. 1-3). The
values of the coefficient of de-
termination (R2) were in the
range of 0.5548-0.99883,
which indicates a significant
relationship between the stud-
ied variables and the reliability
of the selected model when
simulating the results of field
studies of pesticides [15].

Nod 2022 Exvicoxsent & leavm 22
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HYGIENIC ASSESSMENT OF THE POPULATION
RISK AFTER CONSUMPTION

OF AGRICULTURAL PRODUCTS GROWN
WITH THE APPLICATION OF TRIAZOLE
CLASS-BASED FUNGICIDES

Syrota l., Vavrinevych O.P.,

Omelchuk S.T., Blagaia A.V.

Bogomolets National medical university,
Kyiv, Ukraine

The problem of pesticide poisoning is par-
ticularly acute among countries whose pri-
mary source of income is agriculture (India,
China, Brazil, Mexico, Argentina etc.).
About 3 million cases of intentional and un-
intentional pesticide poisoning are reported
in the world annually, resulting in the death
of more than 250000 people. In Ukraine, by
2020, more than 250 pesticide prepara-
tions containing active substances of the
triazole class.

Aim of the work: Hygienic assessment of
the population risk after consumption of
agricultural products grown with the appli-
cation of triazole class-based fungicides.
Materials and methods: We analyzed the
resistance parameters of triazole fungicides
(difenoconazole, prothioconazole, cypro-
conazole, and metconazole) and strobilurin
(azoxystrobin) in various crops. To determine

the content of active substances in crops, we
used modern methods of high-performance
liquid and gas chromatography.

For the integral assessment of the hazard
indicators was used, the indicators of the
allowable daily intake, the half-life periods
in plants and the average daily consump-
tion of the product were evaluated.
Research results: The risk assessment for
the population, calculated according to the
methodology showed that the risk values of
triazoles were 0.0002-0.2239, strobilurins —
0.0002-0.0016, which does not exceed the
acceptable (less than 1).

Calculations carried out according to the
method show that all studied compounds of
triazoles class belong to the moderately
hazardous when consuming treated prod-
ucts of rapeseed, soybean, sunflower,
sugar beet and hazardous when consuming
cereals; strobilurin — low hazard when con-
sumed the most of the studied cultures.
Differences in hazard classes are primarily
due to differences in the behaviour of pesti-
cides in different crops and the length of
the vegetative season.

Keywords: fungicides, triazole,
strobilurin, risk assessment, food
products.

Statistical processing of
degradation rate indicators in
investigated triazoles and
strobilurin (table 3) in wheat,
barley, soybeans, rapeseed,
sunflower and sugar beets al-
lowed us to calculate the av-
erage values of 50 of
fungicides of these classes in
crops. The obtained results
showed that 50 for the drug
Camzol Turbo, SC (cypro-
conazole — (15.4+2.4) days,
metconazole - (12.2+0.8)
days), Split Duo, SC (difeno-
conazole - (14.8+2.3) days,
azoxystrobin - (19.2+4.8)
days), Meganic, EC (difeno-
conazole — (14.6+5.1) days,
prothioconazole — (16.7+£3.4)
days).

According to SSanN&R
8.8.1.002-98, all studied sub-
stances of the triazoles class
belong to class Il, except met-
conazole — class lll, strobilurin
— azoxystrobin - to class I
[16].

The risk assessment for the
population, calculated ac-
cording to the methodology
[7] showed that the risk values
of triazoles were 0.0002-

23 Exviroxvevt & leavm

0.2239, strobilurins — 0.0002-
0.0016, which does not ex-
ceed the acceptable (less
than 1) (table 4).

Calculations carried out ac-
cording to the method [8]
show that all studied com-
pounds of triazoles class
(cyproconazole, metcona-
zole, difenoconazole and pro-
thioconazole) belong to the
3-rd class of hazard in terms
of IIH — moderately hazardous
when consuming treated
products of rapeseed, soy-
bean, sunflower, sugar beet
and to 2-nd class of hazard -
hazardous when consuming
cereals; azoxystrobin (active
substance of the strobilurin
class) - pertains to the 4-th
class of hazard - low hazard
when consumed the most of
the studied cultures (table 4).
Differences in hazard classes
are primarily due to differ-
ences in the behaviour of pes-
ticides in different crops and
the length of the vegetative
season.

Scientific studies carried
out in China showed that tria-
zoles are quickly absorbed

Nod 2022

into agricultural products and
are pretty stable, which
caused a significant increase
in their residual amounts in
final consumer products [20].
Research that was previously
conducted in Ukraine also in-
dicates that the studied class
of pesticides is persistent in
growing crops and requires
control [21].

For comparison, we ana-
lyzed half-life values ( 50) of
substances of the triazole
class in plants grown in the
soil and climatic conditions of
EU countries. So, as an exam-
ple, for the compounds we
studied, the indicators were:
cyproconazole - 3.5-16.0,
metconazole - 26.6-368.5,
difenoconazole — 0.9-31.9,
prothioconazole - 0.49-1.4
days. The range of values
among the described fungi-
cides was from 0.49 to 368.5
days. The results we got cor-
related with similar data ob-
tained in other EU countries.
In some cases, the degrada-
tion occurred faster [18].

The obtained results indi-
cate that after the usage of
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fungicides containing active
substances of the triazole
class, it is necessary to con-
trol the content of the speci-
fied class in grain crops.

Conclusions

1. We established that, ac-
cording to SSanN&R
8.8.1.002-98, in terms of per-

sistency in vegetative crops,
all studied substances of tria-
zole class pertain to class Il
(persistent), except for met-
conazole - class lll (moder-
ately persistent), strobilurin
(azoxystrobin) — class Il (per-
sistent compounds).

2. It has been proven that

compounds of triazole class
(cyproconazole, metcona-
zole, difenoconazole and pro-
thioconazole) pertain to the
3-rd class of hazard in terms
of the value of the integral in-
dicator of hazard when con-
suming products (lIH) -
moderately hazardous when
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consuming rapeseed, Ssoy-
bean, sunflower, sugar beet
processing products and to
2-nd class of hazard - haz-
ardous when consuming ce-
reals; azoxystrobin (active
substance of strobilurin class)
— pertains to the 4-th class of
hazard - low hazardous when
consumed with the most of
the studied crops.

3. Estimated risk of adverse
effects of triazole and strobil-
urin fungicides on human
health when consuming agri-
cultural products grown dur-
ing their application was
0.0002-0.2239 for triazole,
and 0.0002-0.0016 for stro-
bilurins, respectively, which
does not exceed the accept-
able level (less than 1).
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Table 3

Studies results of active substances content of triazoles and strobilurins
in crops and their speed of degradation

fﬁﬁggigcfa ingg:jvignt Product Kinetic equation R? K, day| 150, day rgﬂoitrgay
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Rape seeds| y=2,1663e%%% | 0,8117 | 0,069 | 10,007
Metconazole * Soy y=1,3529e0%% | 0,8186 | 0,066 | 10,512 | 12,2+0,8
Barley y=0,3967e%%> | 0,9671 | 0,05 | 13,871
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Difenoconazole * o Feets| y=0,13346 9% | 0,6199 [0,036| 19,137 | '»8*23
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., | Soybeans | y=0,8493e%%2 | 0,839 |0,052| 13,246
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Sunflower | y=0,3215e0%> | 0,569 |0,022| 30,763
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Notes: * — differences in 50 values are not significant according to the Student's test

at p>0.05 when pesticides are used on different crops;

M is the average value; m is the error of the arithmetic mean.
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umHu npaui. 2014 ; 3 (40) :
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14. Nepenik nectmungie i
arpoximikaris, O3BONIEHUX
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Table 4

Risk assessment of adverse effects on human health when consuming agricultural
products treated by studied triazole and strobilurin-containing fungicides

B % é g "> :': (),_: O += (Il éb—" 11D
5| 22 | o |ES <2 |22 |98€°|
Eo| o2 € || Product <5 |55 |3822% Risks, a.u.
= 3 =
22 §U é <E éE gE éﬂéég value [class
Wheat, barley| 0,05 | 0,1 313,4 0,0746 2+4+4=10| 2
Cypro- ,| Rape seeds | 0,2 0,4 19,5* 0,0139 3+4+1=8| 3
Cam |CONazole 0,002/0,084 Soybeans | 0,2 | 0,07 5,2 0,0037 01062~ 77=8] 3
zol Sunflower 0,2 | 0,05 19,5* 0,0139 3+4+1=8| 3
Tugt(): Wheat, barley| 0,1 0,15 313,4 0,2239 2+4+4=10| 2
(0] * —
’ Met- Rape seeds | 0,2 0,2 19,5 0,0279 2+4+1=7| 3
conazole| 0001|0042 s 10,05 10,06 | 52  [0,0037| 2% [ova+i=71 3
Sunflower | 0,05 | 0,7 19,5* 0,0093 2+4+1=7| 3
Rape seeds | 0,2 0,5 19,5* 0,0070 2+4+1=7| 3
Difeno- ,| Soybeans | 0,05 | 0,1 5,2 0,0012 2+4+1=7]| 3
. |conazole 0.00210,084 Sugarbeets| 0,1 | 0,2 65,8** |0,0235 0.0363/ 5 7+7=8 3
Split Sunflower | 0,05 | 0,056 | 19,5 |0,0046 3+4+1=8| 3
cs’ Rape seeds | 0,2 0,5 19,5* 0,0009 2r1+1=4| 4
Azoxys- Soybeans | 0,2 0,5 5,2 0,0002 2+1+1=4]| 4
trobin | 993 |1260 g carbests | 0.1 | 5 | 65,8~ [0,0016] %% [3+i+1=5] 4
Sunflower 0,2 0,5 19,5* 0,0009 4+1+1=6| 3
Wheat, barley| 0,05 | 0,1 313,4 0,0746 2+4+4=10| 2
Difeno- ,| Rape seeds | 0,1 0,5 19,5 0,0070 2+4+1=7]| 3
conazole 0,00210,084 Sunflower | 0,05 | 0,05 19,5 0,0046 01097 2+4+1=7| 3
Meg Sugarbeets| 0,1 | 0,2 | 658~ [0,0235 4+3+1=8| 3
EC Wheat, barley| 0,1 | 0,1 313,4 |0,2239 2+4+4=10] 2
Prothio- Rape seeds | 0,1 0,15 19,5* 0,0139 3+4+1=8| 3
conazole| 00100425 o rer 101 02 | 195 [0.0139| 0% 372+1=8] 3
Sugar beets | 0,1 0,01 65,8** |0,1567 4+3+1=8| 3

Notes: ADI — allowable daily intake, ADIPP — allowable daily intake of pesticide with
particular products, MAL — maximum allowable levels, MRL — maximum residue levels,
IIH — integrated indicator of hazard when using products.
*— the possible intake of substances is calculated by oil,
**_ the possible intake of substances — calculation based on sugar; a.u. — arbitrary units.
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THE EFFECTS OF SMALL DOSES OF IONIZING RADIATION
IN THE DEVELOPMENT OF THE INCIDENCE OF DISEASES
OF THE DIGESTIVE ORGANS IN PERSONS EVACUATED
FROM THE 30-KILOMETER ZONE OF THE CHORNOBYL NPP DURING

1992-2016. EPIDEMIOLOGICAL OBSERVATION
Prykashchykova K.Ye., Yaroshenko Zh.S.,
Kapustynska O.A., Kostiuk G.V., Polianska V.M.,
Sirovenko V.l., Olepir 0.V., Lukianiuk V.A., Shevelova V.I.

EMEKTH MATHX J103 I0HI3YHYO0T0 BHNPOMIHIOBAHRA
Y PO3BHTKY 3AXBOPHBAHOCTI HA XBOPOBH OPTAHIB
TPABNEHHA B OCIb, EBAKYHOBAHHNX 13 30-KINOMETPOBOI
J0HH YAEC, NPOTATOM 1992-2016 POKIB.
ERIIEMIONOTIYHE CROCTEPEXEHHS

CBITi LWOPIYHO 36iNbLUYETLCSA
KiNbKIiCTb NtoAen, aki cTpax-
[aloTb  Ha  3axXBOPIOBAHHS
LLTYHKOBO-KNLLKOBOIO TPAKTy
i renatobiniapHoi cuctemun. 3a
nporHo3amu ekcnepTiB Bce-
CBIiTHbOI OpraHisaLiji OXOpPOHMU
300poB’s, y XXI cTopiyyi XBO-
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EDEKTU MAJINX AO3 IOHI3YIOHOIr O BUNIPOMIHIOBAHHS
Y PO3BUTKY SAXBOPKOBAHOCTI HA XBOPOBW OPTAHIB
TPABJIEHHS B OCIB, EBAKYWOBAHWX

13 30-KIJIOMETPOBOI BOHU HYAEC, MNPOTAIOM 1992-2016
pokiB. EMIAEMIOJIONYHE CMIOCTEPEXXEHHS
Mpukawmkosa K. €., SipowieHko X.C.,

KanyctuHcbka O.A., KocTtiok I.B., MonsaHceka B.M.,
CuposeHko B.I., Onenip O.B., Jlyk’sHiok B.O.,
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