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Summary. We have developed and introduced the method ofintegrated risk assessmentfor human health during the
consumption ofpesticide-contaminated water in the course ofteaching the discipline “Hygiene and Ecology ™. Introducing
future physicians with modern approaches ofharmful and dangerous environmentalfactors assessment is an important
part oftheir training, which brings it to the European level.
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In medical science in recent years hygienic methods related to the assessment of the risk of environmental
factors affecting human health have been significantly developed. The assessment of environmental risks is
prescribed in Ukrainian legislation, and an increasing attention is being paid to the solution of environmental
safety problems [1, p. 222-223; 2]. Today in Europe and the world, risk assessment methods are widely used in
various fields of environmental monitoring [3, p. 370].

Chemical compounds and pesticides, in particular, are a significant risk factor for the health ofprofessional
and non-professional contingents [4]. In Ukraine, unfortunately, only the risk assessment for professional
contingents is conducted directly in the application of pesticides for the crops treatment. Risk assessment for the
population when consuming contaminated water is not carried out.

That is why it is relevant and important to develop and implement methods for assessing such risks,
to develop a set of measures to prevent the negative impact of pesticides on public health. In addition, it is
important for future physicians to know a variety of risk assessment methods for the health of professional and
non-professional continents.

The purpose of the work was to share the experience of implementation of the research results of the
Hygiene and Ecology Institute into the course of teaching the discipline “Hygiene and Ecology” for foreign
students at the hygienic departments of Bogomolets National Medical University.
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Materials and methods. Methods of analysis, synthesis and systematization of information, statistical
methods were used in this work. As information sources data from the European Food Safety Authority (EFSA),
the Environmental Protection Agency (US EPA), the WHO have been used [5, 6].

Results. One ofthe topics of “Hygiene and Ecology” discipline, which is studied by medical students, in-
cluding foreigners, is the “Hygienic assessment ofthe potential risk of environmental factors affecting human’s
and population health” at the 6th year. Today’s topic is extremely relevant given the active European integration
of our country, as in Europe, the risk-oriented approach is extremely common in assessing any environmental
factors, including pesticides [5,6].

In order to assess the risk to human health when consuming water contaminated with pesticides (so-called
“bystanders” or non-professional contingents) abroad, there is such a method (SCI-GROW), which only reflects
the maximum possible concentration of substance in water [7, p. 41—43].

Certain indices (LEACH, GUS, LIX) show only the risk of pesticide penetration into ground and surface
water, but do not give rise to any risk assessment for human health when using water, contaminated with pes-
ticides. Most other approaches to risk assessment are based mainly on a simple comparison of the amounts of
potential pesticide consumption with the product with its admissible daily intake (ADD) [5, 6].

The best, in our opinion, leaching potential index is LEACH. First, this index determines not only the possibility
of contamination of groundwater, but also rivers, where pesticides may leach from surface runoff. Second, it takes into
account the maximum number of parameters that can influence the transition of pesticides from soil into other mediums.

But it should be noted, that all above calculated indices characterize only the potential of pesticides penetra-
tion into groundwater and surface water without reliable estimate of the probability of such penetration. Moreover,
they do not allow us to estimate the risk to human health when consuming water contaminated in such a way.

In our country, even such methods were absent. Therefore, we proposed an algorithm for risk assessment
for human health when pesticides come in various ways in their body in everyday life (Fig. 1).

We recommend for an integrat-

ed assessment of the potential risk of Indices
pesticides exposure on h_uman body Shxrer . DT,  Allowable
when contaminated water is consumed I.EAC.Hna) = where i ]
to evaluate 3 indices: possible leaching B i daily dose
into groundwater and surface waters Sw- water solubility, mg/1; water,  (ADD),
(LEACH), half-l?fe in water (DT&J) DTf,dd-half-life period of substance in soil in field days mg/kg
and allowable daily dose (ADD) in a conditions, days;
four-points scale [8-10]. Kec- organic carbon sorption coefficient, ml/g ofoc

After adding all the points, the in- g P » MY
tegral index of the risk of contaminated
water consumption (IPCWZC) is estimat- ) ) : :

Assignment of points, depending on the index value
ed as follows: atthe value of IPCWC 3 or
4 points - substances are low hazardous Points LEACH dtd ADD
to humans (class 4), 5 and 6 - moder- 1 <001 <5 50,02
ately hazardous (class 3), 7 and 8 - haz-
2 0,01-0,1 5-10 0,0051-0,02

ardous (class 2), 9 and 10 - highly haz-
ardous (class 1B), 11 and 12-extremely 3 0,11-1,0 11-30 0,0021-0,005
hazardous (class 1A).

] . 4 >1,0 >30 <0,002
Implementation ofthis methodol-
ogy in the educational process was car- 1
ried out in 2017-2018 and 2018-2019 The integral index ofthe risk of contaminated water consumption (IPCWC)
study years. Around 150 foreign stu- IPCWC = LEACH + DT50+ ADD (points)
dents were informed about the method.
At the practical classes on the 1
tOpiC “Hygienic assessment of poten- IPCW C assessment and hazard class determination
tial risk ...” students have an opportu- 3and 4 points  substances are low hazardous to humans (class 4)

nity to get acquainted with this tech-
nique. They solve situational tasks in
assessing and predicting the risk of 7and 8 points  hazardous (class 2)
harmful effects on the human body 9 and 10 points  highly hazardous (class IB)
when consuming water contaminated
with pesticides, giving recommenda-
tions for the prevention ofsuch effects.

For example, at conducting of Fig. 1. Scheme for estimating and predicting the risk of pesticides
the post-registration monitoring re- exposure with water to the human body

5and 6 points  moderately hazardous (class 3)

11 and 12 points  extremely hazardous (class 1A)
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searches you got the task to estimate the hazard of getting into the human body with water one of the most
widely used in Ukraine and the world of fungicide difenoconazole.

Information about physical and chemical properties, stability in the water is given from IUPAC official web-
site: solubility in water - 15 mg/1, K- 3760, DT®in water - 3 days. Parameters of studied fungicide stability
in soil and climatic conditions of Ukraine are given on the results of own field researches conducted by special-
ists of Hygiene and Ecology Institute: DTin soil - 31,3 days. Toxicological properties (allowable daily dose)
is given from official Ukrainian document (State Standard 8.8.1.2.3.4-000-2001): ADD - 0,002 mg/kg.

Solution: LEACH = 3 points (0,1249 - calculated by the formula given above), DTXin water = 1 point,
ADD = 4 points. IPCWC = 8 points - hazardous compound (class 2).

It was established that according to LEACH index in soil and climatic conditions of Ukraine the risk of
contamination of ground and surface water by difenoconazole is moderate. When consuming this compound
with water it is hazardous for human health, predominantly due to its high toxicity (low ADD value).

The issues of risk assessment for the population are included in the list of questions for the professional-
orientated state exam for students of medical faculties and KROK-2 tests.

Conclusion. Thus, we have developed and introduced the method of integrated risk assessment for human
health during the consumption of pesticide-contaminated water in the course ofteaching the discipline “Hygiene
and Ecology”. Introducing future physicians with modern approaches of harmful and dangerous environmental
factors assessment is an important part of their training, which brings it to the European level.
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A.M. AHTOHeHKo, O.M. BaspiHesny, C.T. OMmenbuyk, B.I'. Bapgos. [0CBij BNpOBaf>KeHHs pe3ynbTaTiB
HayKOBO-A0CNIAHOTPO6OTH IHCTUTYTY ririeHn Ta eKonorii B Kypc BUKNagaHHa aucunniinm «irieHa Ta ekonoris»
[Nst IHO3EMHUX CTYAeHTIB. - CTaTTA.

AHOTaUif. Hamu po3po6aeHO Ta BNPOBaJ>KEHO B KypC BUKNAAaHHA AUCLUNNIHN «[irieHa Ta eKonorisi» MeTOoANKY
iHTerpanbHOT OLiHKM PU3NKY 415 300P0B A N0OANHW NPY BXKWBAHHI KOHTaMiHOBaHOI necTuyuaamn Bogu. O3HaNoMeHHs
Maiiby THiX nikapiB i3 cy4yacHUMM Nifxo4amMu f0 OLiHKM WKIAAMBUX | He6e3neyHnx hak TopiB HABKONMLLHLOIO CEpPeaoBuLLa
€ BaOK/IMBOI0 YACTMHOIO X HABYAHHS, LLO BUBOAUTb /Or0 Ha €BPONENCLKUIA PiBEHb.

Knto4oBsi cnoBa: ocBiTa, Hayka, BNPOBaA>KEHHS, pU3MK, FirieHa Ta ekonoris.

A.H. AHTOHeHKO, E.IN. BaBpuHesuuy, C.T. Ome3buyk, B.I.Bapaos. OnbiT BHeApPEHWA pe3yNbTaTOoB Hay4yHO-
nccnefoBaTeNbCKON paboThbl MHCTUTYTa FUIMeHbl U 3KOAOTUU B Kypc MpenojasaHust AUCLUNAUHBLL «[UrreHa u
3KOMOruUsA» ANA WHOCTPAHHbIX CTYL4EHTOB. - CTaTbs.

AHHOTauus. HamupaspaboTaHa v BHepeHa B Kypc npenojasaHus AUCLUUNANHBI «MrneHa u 3Konorus» MeToamka
VHTerpaibHON OLEHKM pUCKa 415 340pOBbs YenoBeka NpuynoTpebaeHnn KOHTaMUHUMPOBAaHHOI necTurwaamu sogsl. O3-
HaKoMNeHWe ByAyLLMX Bpayeid C COBPEMEHHbIMY MOAXO4AMM K OTieHKe BPeAHbIX 1 0NacHbIX (hak TOpOB OKPY>KatoLLeil cpedbl
ABNAETCA BA>XKHOI YaCTbio rcX 06y4eHUs, BbIBOAWUT €ro Ha eBpOneiCKnii ypoBeHb.

Kntouesble cnosa: obpasoBaHue, Hayka, BHeApPeHWe, PUCK, TUTUEHA U 3KONOTUA.
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