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RESUMO

A importancia do monitoramento estatal dos corpos hidricos nos indicadores parasitologicos €
atualizada no artigo. Estabeleceu-se que relatérios resumidos de empresas federais envolvidas no
monitoramento estatal de corpos hidricos sédo formados sem levar em conta os sistemas parasitarios naturais e
a deteccao insuficiente da poluigédo parasitoldgica local. Ao mesmo tempo, a taxa de incidéncia na Federagao
Russa em relagé@o a giardiase devido ao fator de transporte de 4gua tem sido consistentemente alta por véarios
anos. Criptosporidiose entre a populacdo ndo é detectada devido ao uso de métodos insensiveis de
diagnéstico. Com um estado tdo inexplorado de fatores que afetam a salde publica, o nivel de causas
etiologicas nao identificadas de infecgbes intestinais agudas, infeccées do trato respiratério superior e
pneumonia adquirida na comunidade permanece alto na Federacdo Russa: 70% e 90%, respectivamente. O
artigo apresenta dados sobre a contaminacdo parasitaria de corpos de agua na bacia hidrografica do rio
Moscou, obtidos com uma pesquisa de especialistas independentes.

Palavras-chave: estabelecimento de padrées ambientais (classificacdo higiénica), indices
parasitolégicos, monitoramento hidrobiol6gico, protozodrios de vida livre, seguranga parasitaria.

ABSTRACT

The importance of state monitoring of water bodies on parasitological indicators is actualized in the
article. It was established that summary reports of federal enterprises involved in the state monitoring of water
bodies are formed without taking into account natural parasitic systems and insufficient detection of local
parasitological pollution. At the same time, the incidence rate in the Russian Federation regarding giardiasis due
to the water transport factor has been consistently high for several years. Cryptosporidiosis among the
population is not detected due to the use of insensitive methods of diagnosis. With such an unexplored state of
factors affecting public health, the level of unidentified etiological causes of acute intestinal infections, upper
respiratory tract infections, and community-acquired pneumonia remains high in the Russian Federation: 70%
and 90%, respectively. The article presents data on parasitic contamination of water bodies in the catchment
area of the Moskva River, obtained with an independent expert survey.

Keywords: environmental standards (hygienic rating), parasitologic indices, hydrobiological monitoring, free-
living protozoans, parasitic safety.
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B cratbe akTyanuaupyeTcsi BaXHOCTb [OCYOAPCTBEHHOr0 MOHWUTOPUMHIra BOAHbIX OOBLEKTOB Ha
napasnTonorM4yeckmMx rnokasaTensax. bbino ycTaHOBREHo, YTO CBOAHbIE OTYEThl drefepanbHblX NPeanpuaTUi,
Y4acTBYHOLWMNX B rOCYAapCTBEHHOM MOHWUTOPWUHIE BOAHbLIX OOBLEKTOB, hopMupytoTcs 6e3 yyeTta MpUpoaHbIX
napasuTapHbIX CUCTEM U HELOCTaTOYHbI AN 0OHAPY>XEHUS MECTHOIo NapasnTOrIOrMYecKoro 3arpsidHeHuns. B 1o
Xe Bpemsi ypoBeHb 3aborneBaemocTu B Poccuiickon ®epepaunm B OTHOLWIEHUM NamMONMo3a us-3a caktopa
BOAHOrO TpaHcnopTa MOCTOSHHO OblNT BbLICOKMM B Te4yeHue Heckonbkux net. Kpuntocnopuamos cpeam
HaceneHnss He BbISIBIIEH WM3-3a WUCMONb30BaHUSA HEYYBCTBUTENbHBIX METOAO0B AuarHoctuku. [lpyn Takom
HEn3Be4aHHOM COCTOSIHMM (DaKTOPOB, BIIUSIOLMX HA 300POBbE HACENEHUsl, YPOBEHb HeonpeneneHHbIX
3TMONOTMYECKMX MPUYUH  OCTPbIX KULLEYHbIX WHMEKUUA, WHMEKUNA BEPXHUX AbIXaTENbHBIX MNyTER U
BHEOONMbHNUYHON MHEBMOHUM OCTaeTcAa BbiCOKMM B Poccuiickon degepaumm: cootBeTcTBeHHO 70 1 90%. B
cTaTbe npeacTaBneHbl JaHHbIe 0 NapasnTHOM 3arps3HeHUU BOAHbIX 0O6bEKTOB B BoAoCcOOpHOM HaccelnHe peku

Mocksa, nony4eHHoOM npu He3aBUCMMOM 3KCNEPTHOM onpoce.

KnroueBbie cnoea: clecueHu4ecKkoe

HOpMmupoeaHue,

napas3umorsiocu4yeckue roKasameisiu,

a2udpobuonozudeckull MOHUMOPUHE, c8060OHOO8LXXYWUECS Mpocmeliwue, napasumapHas 6€30nacHOCMb.

INTRODUCTION

One of the priority tasks of the Russian
Federation Water Strategy is the development of
water-bodies’ state monitoring system including
the development and modernization of the state
observation system within the frameworks of the
Complex of Russian Water Bodies Control and
agreements with the water policy of European
Union (Directive..., 2000; Water Strategy...,
2009; Website of Federal Service...). World
Health Organization recommends determining
the quality of drinking water by the following

parasitic  parameters:  Fasciola  hepatica,
F.gigantica; types of genus Acanthamoeba;
Balamuthia  mandrillaris, Naegleria  fowleri,

Giardia intestinalis, Isospora belli, types of genus
Cryptosporidium; Toxoplasma gondii, Balantidium
coli (Drinking Water..., 2004). Currently central
for our country is the latter 8, for 5 of which
hygienic standards for water epidemic safety
have not been developed and the assessment of
the water transmission routes risk of these
pathogens for people have not been made. Of
the listed agents the types of genus
Acanthamoeba  (Acahthamoebidae  family),
Balamuthia mandrillaris (Leptomyxidae family)
and Naegleria fowleri (Vahlkampfiidae family)
refer to the group of free-living water protozoan
that can change to the parasitic way of life. There
exist more than 11 types that refer to these 3
families, the medical importance of the biggest
part of which remains unstudied (Krylov, 1996).
Pathogenic power of Naegleria fowleri amebas
during the past century was in reasonable detail
studied on experimental animals (Centers...,
2011; Clin, 1980; Oddo6, 2006; Swanson and

Hammer, 2000) and it was proved that in case of
intranasal infection amebas penetrate nasal
mucosa, cause its ulceration and destruction,
penetrate via the olfactory nerve into b.olfactory,
which leads to development of vast brain
involvement, acute meningoencephalitis, focal
pneumonia and quick death of animals.
Numerous experimental and clinical researches
proved causation of free-living amebas of
Acanthamoebae family in the development of
acute respiratory diseases (Cerva, 1967; Chang,
1974; Culbertson, 1971; Gordeeva, 1970, 1978;
Pokrovskiy et al., 2009). Independent types of
free-living parasitic amebas were systematized
into 2 classes: Entamoebidae and Lobosea (the
family of Acanthamoebae Sawyer at Griffin, 1975;
the family of Hartmanellidae Volkonsky, 1931; the
family of Naegleriidae Page, 1976) (Culbertson,
1971; Krylov, 1996).

The group of protozoan free-living in soil
and water systems are referred in Russian
epidemiology to the agents of sapronosis — “an
ancient group of diseases characterized by the
absence of any specialization of the agent with
respect to the hosts” (Sergiev and Filatov, 2010).
However, the existing thesis on discretization of
epidemic manifestations of sapronosis infections
is subject in this work to critical analysis due to
insufficient knowledge on the problem and
absence of systematic observation and
accumulation of information on the cause and
mechanisms of the transformation of the
saprophile existence phase of natural one-celled
geobionts and reservoir inhabitants into the
parasitic one (Onishchenko, 2003). Under the
influence of anthropogenic load on the
environment during the last years there have
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been observed the activation of biological factors
of human environment and changes of stable
parasitic ecosystems (Aslanova et al., 2016;
Onishchenko, 2003) that “are not investigated in
detail from the point of view of classification of
their hazard for the health of population”
(Guzeeva and Sergiev, 2011). In our research,
we adhere to the systematic approach to
parasitocenosis as a natural factor determining
the multi-component structure of infectious
process involved in which are agents of different
taxonomical groups. The prove are low indices of
etiological exposure of community-acquired
pulmonary fevers, acute upper respiratory tract
infections  with  multiple and unspecified
localization (up to 90%) and acute enteric
infections of unspecified etiology (more than
70%) (Guzeeva and Sergiev, 2011; Website of
Federal Supervision..., n.d.) of the RF population
over the period of many years. Modern condition
of public the healthcare can be characterized as
a failure of traditional epidemiological and
ecological approaches to a health evaluation. The
introduction of special account of natural and
modified parasitocenosis and integration into the
classification of the hazard by groups of water
bodies presupposes perfection of legal and
regulatory solutions substantiated by the relevant
analysis of a single accounting base formed on
the basis of dynamic and systematic observation
data and its complex evaluation.

Purpose: to  present  scientifically
grounded proposals on the introduction of
parasitological indicators into the register of state
monitoring of water bodies.

MATERIALS AND METHODS

A survey was conducted in 24 points of
the Moskva River and its main tributaries. (Figure
1). A total of 216 water samples and 216 bottom
sediment samples were examined by laboratory
methods.

Laboratory methods were used, based on
the filtration of 112 water samples, which were
passed through analytical membranes (1.5 um).
The filtrate was then washed with distilled water
and poured into test tubes. The resulting
suspension was subjected to centrifugation, and
the precipitate was examined. Preparations were
previously stained with 1% Lugol solution and
microscopized for the presence of helminthes
eggs and protozoan cysts with an increase of

x100, x400, x1000.

Oocysts of cryptosporidium were identified
by the method of immunomagnetic separation.

Re: Lugol solution (LS): 5.0g iodine +10.0 Kl g
+100m distilled water

1% Lugol solution = 5.0 ml LS + 20.0 ml
Physiological saline solution of sodium chloride.

The results are summarized by the
method of comparative analysis of the research
results in relative values. Statistical tests were
not applied.

RESULTS AND DISCUSSION

The infrastructure of the water-parasitic
system in the observed points was represented
by such types as Sarcomastigophora — 2.5%,
Ciliophora - 84%, Microspora — 0.5%, and
differed species diversity: Protey, Entamoeba
spp., Paramecium caudatum, Euglena viridis.
The causative agents of intestinal protozoal
infections were Lamblia intestenalis, L.canis,
Balantidium spp., Cryptosporidium spp. (Table 1).

Moskva river. There were conducted 156
studies of water- and bottom silt samples. The
share of water samples not corresponding to
hygienic requirements by the content of cysts of
pathogenic intestinal protozoans L.intestenalis
constituted 55.5%. The share of samples
containing free-living forms of water protozoans
Entamoeba spp. constituted 46.6%.

River Setun: There were conducted 30
studies of water- and bottom silt samples. The
share of water samples was not corresponding to
hygienic requirements by the content of cysts of
pathogenic intestinal protozoans Lamblia spp.,
Cryptosporidium spp. constituted 66 %. The
share of samples containing free-living water
protozoan Entamoeba spp. constituted 100.0 %
(in all research points).

River Skhodnya: There were conducted
18 studies of water- and bottom silt samples. The
share of water samples not corresponding to
hygienic requirements by the content of cysts of
pathogenic intestinal protozoans L.intestenalis,
Cr.muris constituted 23 %. The share of samples
containing free-living water protozoan Entamoeba
spp.was 35.0 %.

River Yauza: 6 tests of water- and bottom
silt samples were conducted. All water samples
corresponded to hygienic requirements by
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parasitologic indices. The share of samples
containing free-living water protozoan Entamoeba
spp. was 15.6%.

B. Novo-Devichiy pond: There were
conducted 6 studies of water- and bottom silt
samples. There were found cysts of intestinal
protozoans  L.intestenalis, L.canis, B.coli,
Cr.parvum, Cr.muris, and vegetative forms of
Entamoebae spp. The share of samples not
corresponding to hygienic requirements was
100%.

CONCLUSIONS:

Preliminary results of conducted by us
screening studies of water bodies in the Moscow
Region speak for a sufficient prevalence of free-
living protozoan of Amoebae group. This problem
presupposes a specialized approach to the study
and account of the results, formation of a data
base on the bodies of water having an economic
significance. The content of cysts and vegetative
forms of free-living protozoans of Amoebae group
in the researched water bodies constituted
around 60 %. In 50 % of samples there were
found cysts of intestinal protozoans pathogenic
for animals; in 4 of 5 water bodies, there were
found parasitic pathogens of an intestinal group
not accounted for by the official statistics (cysts of
intestinal protozoans L.intestenalis, L.canis,
B.coli, Cr.parvum, Cr.muris).

Independent data have been obtained on
the high level of contamination by pathogens of
parasitic diseases of water bodies in the Moscow
region, which increases the risk of contamination
of people with the use of recreational waters. This
is confirmed by the high prevalence of giardiasis
(166.65 cases per 100.000 population) and the
presence of a potential risk of infection of the
population with cryptosporidiosis, respiratory
infections of amoeba etiology.

It is established that the federal system of
observations does not take into account parasitic
pollution and does not possess reliable
information on the sanitary status of water bodies
on parasitological indicators.

The necessity to incorporate parasitologic
indices into a special survey of hydro-biological
monitoring will permit, in our opinion, to
systematize @ the  database of natural
parasitocenosis of water ecosystems by their
hazard class and to develop the methods for

health risk assessment.

Consolidated data on the condition of
water bodies by the indices of parasitic safety is
formed separately within the framework of highly
specialized departmental researches of the
participants of state monitoring and are not
included into the single accounting base of the
RF water bodies’ status; this impedes a full-
fledged analysis of relevant factors in
contamination by parasitic pathogens of water-
consumption sources and a complex health risk
evaluation.
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Table 1. Results of parasitological research of water samples from Moskva River and Setun River

Sample

Name of the reservoir

Parasitological indicators

— —
N2 ©®No®

13

14

B. Novodevichiy Pond

Savvinskaya Quay

Krasnopresnenskaya Quay
Shelepikhinskaya Quay

Frunzenskaya Quay

Moskvoretskaya Quay
Kotel'nicheskaya Quay
Serenebryanicheskaya Quay
Krasnokholmskaya Quay
Luzhetskaya Quay

1-st Chobotovkaya Alley
Staroorlovskaya str.

Skolkovskoye highway

Berrshkovskaya Quay

15

Pudovkina str.

Viable
Helminth Eggs

Toxocara sp.

0
Toxocara sp.

0

Helminth
Toxocara sp.
Helminth
Toxocara sp.
0
0
Toxocara sp.
Helminth
Toxocara sp.
Helminth
0

0

Viable cysts of
pathogenic protozoa

L.intestenalis ++
Balantidium coli ++
Cr.parvum ++

Entamoebae ++
L.intestenalis +

Balantidium coli +
Cr.parvum ++

Entamoebae ++
0

L.intestenalis +
Cr.parvum ++
Entamoebae ++
L.intestenalis +
Entamoebae +
L.intestenalis ++
0

Entamoebae ++
Entamoebae ++
Entamoebae ++

Entamoebae ++++
L.intestenalis ++

Entamoebae ++++

Entamoebae +++

Entamoebae ++++

_M+m
n/25 |

6+1.1
1.5+0.4
1.5+1.2

10+0.4
2+0.4

140.9
1.5+1.1
5+1.5

2+0.4
1.5+0.9
10+1.1
2+0.4

541.1
6+1.1

5415
5+1.5
5415

18+1.8
6+1.1

18+1.8

18+1.8
18+1.8
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Figure 1.Scheme of the sampling route from the Krylatskoye pier to the South River Port of the
Moskva River

Note: © - Sampling Point
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