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Summary. We have developed and introduced the method of integrated risk assessment for human health during the
consumption of pesticide-contaminated water in the course of teaching 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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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 of professional
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 of the topics of “Hygiene and Ecology” discipline, which is studied by medical students, in-
cluding foreigners, is the “Hygienic assessment of the 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
pesticides exposure on human body
when contaminated water is consumed
to evaluate 3 indices: possible leaching
into groundwater and surface waters
(LEACH), half-life in water (DT,)
and allowable daily dose (ADD) in a
four-points scale [8—10].

After adding all the points, the in-
tegral index of the risk of contaminated
water consumption (IPCWC) is estimat-
ed as follows: at the value of IPCWC 3 or
4 points — substances are low hazardous
to humans (class 4), 5 and 6 — moder-
ately hazardous (class 3), 7 and 8 — haz-
ardous (class 2), 9 and 10 — highly haz-
ardous (class 1B), 11 and 12 — extremely
hazardous (class 1A).

Implementation of this methodol-
ogy in the educational process was car-
ried out in 2017-2018 and 2018-2019
study years. Around 150 foreign stu-
dents were informed about the method.

At the practical classes on the
topic “Hygienic assessment of poten-
tial risk ...”, students have an opportu-
nity to get acquainted with this tech-
nique. They solve situational tasks in
assessing and predicting the risk of
harmful effects on the human body
when consuming water contaminated
with pesticides, giving recommenda-
tions for the prevention of such effects.

For example, at conducting of
the post-registration monitoring re-

conditions, days;

K, — organic carbon sorption coefficient, ml/g of oc

Indices
S,
LEACH ,, = 22" TSt \where DTs, | Allowable
in daily dose
Sy — water solubility, mg/l; water, | (ADD),
DTs fiels — half-life period of substance in soil in field days me/ke

Assignment of points, depending on the index value

Points LEACH DTs, ADD
1 <0,01 <5 >0,02
2 0,01-0,1 5-10 0,0051-0,02
3 0,11-1,0 11-30 0,0021-0,005
4 >1,0 >30 <0,002

The integral index of the risk of contaminated water consumption (IPCWC)

IPCWC = LEACH + DTs,+ ADD (points)

|

IPCWC assessment and hazard class determination

3 and 4 points

substances are low hazardous to humans (class 4)

5 and 6 points

moderately hazardous (class 3)

7 and 8 points

hazardous (class 2)

9 and 10 points

highly hazardous (class 1B)

11 and 12 points

extremely hazardous (class 1A)

Fig. 1. Scheme for estimating and predicting the risk of pesticides
exposure with water to the human body
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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 [UPAC official web-
site: solubility in water — 15 mg/l, 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: DT, in 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), DT, in 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 of teaching 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. Anmonenxo, O.Il. Baspinesuu, C.T. Omenvuyx, B.I. Bapoos. /loceio enposadiicenns pe3yivmamis
HAYK080-00¢NiOn0i podomu Incmumymy zicichu ma exonozii ¢ Kypc eukaaoannsa oucyuniinu «liciena ma exonozin»
o ino3emHux cmyoenmie. — Cmamms.

Anomauin. Hamu pospobneno ma 6nposaddiceno 8 Kypc suxiadanus oucyuniinu «l iciena ma exonoeia» memoouxy
iHmMme2panbHOl OYIHKY PUUKY 0151 300P08 s IIOOUHU NPU 8HCUBAHHI KOHMAMIHO8AHOT necmuyuoamu 600u. O3HAUOMIEHHS
MauOYmHix 1ikapis i3 cyuacHumu nioxooamu 00 OYiHKU WKIOIUBUX I Hebe3neuHux paKmopie HA8KOIUUHbO20 cepedosulyd
€ 6AJICIUBOIO YACTUHOIO IX HABYAHHS, WO BUBOOUMb 1020 HA €6PONEUCLKULL PiGeHD.

Knrouoei cnoea: ocgima, nayka, 6npo8aoicents, pusuk, 2icicHa ma exono2is.

A.H. Anmonenxo, E.Il. Baspuneeuu, C.T. Omenvuyk, B.I.bapoos. Onvim éneopenusn pe3yiomamos HAy4yHO-
uccnedosamenvckoii pabomol Hucmumyma zuzuensvt u ykonozuu ¢ Kypc npenodasanus oucuyuniunsl «lucuena u
IKON02UA) 0151 UHOCMPAHHBIX CMYOeHmos. — Cmambsi.

Annomayus. Havu paspabomana u enedpena  Kypc npenodasanust OUcyuniunvl « [ ueuena u skono2us» memoouxa
UHME2PATIbHOU OYEHKU PUCKA OJisL 300P06bs YeNlOBeKa NPU YROMPeOLeHUU KOHMAMUHUPOBAHHOU necmuyuoamu 00ol. O3-
HakomJieHue OyOyuux epadeli ¢ CO8PEMeHHbIMU NOOX00AMU K OYEHKe 6PEOHbIX U ONACHBIX PaKmopos OKpyxcaroujeii cpeobl
AGNAEMCSL BANCHOU HACMBIO UX 0OYYEHUS], 8bI60OUN €20 HA €8PONEICKULL YPOBEHD.

Knrwuesvie cnosa: obpasosanue, Hayka, 6HeOpeHue, puck, 2USUeHa U IKOIO2USL.
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