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Water and Health in the care of scientists

Currently, the population of the world, and
especia“y of the Repu]olic of Moldova, is facing
the major prob[ems in terms of the access to
safe water and namely to its quantity and qua-
[ity. Obviously, these importan’cdfeatwes eat-
[y inﬂuence the health of the adult population
and children. These are specific determinants
of these problems, whicE unresolved issues
may ampﬁﬁl the consequences that cuwenﬂy
exist.

That is why, the problem of supplying the po-

ulation with the qualitaﬁve dr'mh'mg water
had been given a high priority worldwide. The
United Nations Conference on the Environ-
ment in Rio de Janeiro on December 22, 1992,
adopted the decision to make March 22 the
World Water Day. n 2022, this day would
focus on the theme of water recovery. The Jpos-
sibilities were highlighted, but also the tasks to
implement measures to improve the supply
system and water qua[ity were put in ﬁfon’c of
all leaders, the geneval pu]o[ic, non-
governmental organizations, the media. In this
context, the national confevence with interna-
tional participation “Water and health: achie-
vements and challenges”, which had been held
under the auspices ojthe Ministry of Health of
the Repub[ic of Moldova, was quite e[oquent
Papers were presented and scientific reports
were pvesented by the scientists and practical
specia[ists ﬁrom the Repub[ic of Molozf)va and
also from the scientists from Romania and the
Ukraine. The ]mfoducevs of bottled water were
also successﬁ,d[y included.

Grigore FRIPTULEAC, MD, PhD, University Professor,
Department of Preventive Medicine, Hygiene Discipline,
Nicolae Testemitanu State University of Medicine and Pharmacy,

Republic of Moldova

In prezent populatia din tntreaga lume, tn
special cea din Repub[ica Moldova, se conﬁun—
td cu probleme majore vizand accesul la surse
de apd sigurd din punct de vedere cantitativ si
calitativ. Evident, acest fapt influenteazd tn
mare mésurd starea de sinitate a populatiei
adulte si a copiilor. Necombaterea factorilor
determinanti, specifici ai acestor probleme
poate amplifica gravitatea consecintelor exis-
tente acum.

De aceea, pe plan mondial, problema aprovizi-
ondlrii populatiei cu apd potabild de calitate
prezintd o prioritate deosebitd. Conferinta
Organizatiei Natiunilor Unite pentru Mediu si
Dezvoltare de la Rio de Janeiro a adoptat, la 22
decembrie 1992, hotirarea prin care ziua de 22
martie a fost proclamatd Ziua mondial a apei.
In anul 2022 manifestatiile dedicate aceastei
zile se desfitoari sub genericul Valorizarea
apei. Se evidentiazd osigilité’;ile, dar se si sar-
cini tn fata tuturor fgctorilor de decizie, publi-
cului [arg, organizaﬂilor nonguvemamen’cale,
mijloacelor de informare th masi etc., pentru
realizarea ~misurilor de ameliovare a
sistemului de aprovizionare si a calititii apei.
Tn acest context, se tnscrie jes‘ml de elocvent
agenda Conferintei nationale cu participare
internationals ,Apa si siniitatea: vealiziri si
provociri”, care se desfisoard sub egida Mi-
nisterului Sinétitii al R. Moldova. Sunt pre-
zentate lucriri si rapoarte stiintifice ale
savantilor si ale specialistilor din domeniu atat
din Republica Moldova, cat si din Romania si
Ucraina. Tn mod reusit s-au inclus tn acest
context si producitorii de api tmbuteliati.
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The works were based on the results of scienti-
fic research carried out over several years. The
peculiarities of the unfavorable ua%ty of wa-
ter from different sources and the quality of
dr’mking water were discussed. High minerali-
zation of water (especia[[y groun water), deﬁ-
ciencies related to the deficiency or surplus o
some microelements ([ﬂuov'me, iodine, boron),
nitrate po“ution, po[uﬁon with organic and
mineral residues, etc., were some of the many
characteristics of drinking water quality.

At the same time, the studies had been carried
out according to the principle of environmen-
tal medicine, which demonstrated the exis-
tence of interrelationship between the mineral
components of drinking water and some non-
communicable diseases. The data were
presented on the retrospective characteristic o
the population morbidity, highlighted healt

indicators based on the existing statistical da-
ta, the results of medical examinations, add-
ressability to health care, self-assessment ques-
tionnaires of individual health, etc. Through
these investigations, the premorbid and mor-
bid conditions were possibly conditioned b

the water factors, which were highlighted.

The authors, who partici ated in the con-
ference, developed ropE lactic measures,
which were partly Veﬁecteo(v in the approved
and edited guide[ines and regu[ations, and
partly were presented for evaluation and ap-
proval. Thus, based on the conference materi-
als, concrete, eﬁ%cﬁve premises, it was formed
for the argumentation and elaboration a com-
plex o{ prophylactic measures in order to pre-
vent the unfavorable impact of water risk fac-
tors on the population's health indices.

In conclusion, 1 would like to thank all the par-
ticipants of the conference for the important
materials included in this edition, the peop[e
who provided us with financial and spiritual
support, with the hope for the effective
conduct of the forum, for health and peace.

S'mcere[y.’

Gr. Fgpruteac

Lucrérile sunt bazate pe rezultatele inves-
tigatiilor stiintifice, efectuate pe parcursul mai
multor ani. Se pun tn discutie particularititile
calitiitii nefavorabile a apei din diferite surse si
a calititii apei potabile. Nivelul tnalt de mine-
ralizare a apelor (indeosebi a celei subterane),
deficientele legate de carenta sau de surplusul
unor microelemente (ﬂuor, iod, ]oor), pc}:ﬁtarea
cu nitrati, cu reziduuri organice si minerale
etc. constituie unii dintre multiplii factori care
pot afecta calitatea apei potabile.

Concomitent, s-au ﬁlcu’c cercetari dvqoé princi-
piu[ medicinii mediului, prin care s-a de-
monstrat existenta interrelatiilor dintre com-

onentele minerale ale apei potabile si unele
Eoﬁ netransmisibile. Sunt furnizate date vi-
zénd tabloul retrospectiv al morbidititii popu-
latiei, indicatorii stérii de sinitate, relevati pe
baza datelor statistice existente, a rezultatelor
examenelor medicale, apeldrii [a asistents me-
dicald, a chestionarelor de autoevaluare a stérii
de sinitate etc. Prin aceste investigatii s-au
evidentiat stérile premorbide si cele morbide,
posibil conditionate de factorul hidric.

Autorii, participanti la conferintd, au intocmit
masuri pro{}[acﬁce, unele dintre care au fost
incluse tn ghidurile si tn regulamentele respec-
tive, fiind tn prealabil aprobate si editate, iar
altele wmand a fi prezentate pentru evaluare
si aprobare. Astfel, tn baza materialelor con-

ferintei, se vor crea premise concrete, eficiente

de argumentare si de elaborare a unui com-
plex de méisuri profilactice, in scopul prevenirii
impactului nejfworabi[ al factorilor de risc
prezenti tn apa asupra indicilor de sinitate a
populatiei.

La final, tin si multumesc tuturor partici-
pantilor la conferintd pentru elaborarea mate-
rialelor valoroase, incluse tn aceastd edi’gie,
persoanelor care ne-au oferit suport financiar
si spiritual, asigurand desfisurarea eficientd a
orului preconizat si si le adresez sincere uriri
de sénitate si pace.

Cumult drag!

G Pt
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WATER AND HEALTH: PRODUCTS, MATERIALS, CHEMICALS/MIXTURES AND EQUIP-
MENT USED IN CONTACT WITH DRINKING WATER AND PROTECTION OF HUMAN
HEALTH - IN ACCORDANCE WITH ORDER NO 275/2012

Irina STOIAN, Simona PARVU, Andra NEAMTU, Marta PETRE, Liliana NEAGU, Irina IORDACHE

National Institute of Public Health Romania
Regional Center of Public Health Bucharest, Romania

Corresponding author: Andra Neamtu, e-mail: cmca@insp.gov.ro

Introduction

In Romania, the Ministry of Health, as a central authority and in accordance with the requirements of
Law no. 458/2002, regarding the quality of drinking water, Art.10, paragraphs (1) and (2), decided -
in 2012 - to regulate the procedures for the sanitary approval of products, materials, chemi-
cals/mixtures and equipment used in the production, transport, storage and distribution of drinking
water, including for installations within the residential buildings. The aim was to protect human
health from any contamination of drinking water. Protecting public health is done primarily by reduc-
ing short-term or long-term exposure to risk factors posed by chemicals in materials that come into
contact with drinking water, the values of which may exceed the CMA (maximum allowable concen-
tration) set by law. These substances can migrate rapidly in water and thus be absorbed by being
ingested, which can cause acute effects in the body, or they can be released from the structure of the
product over time, into water, which can cause cumulative toxic effects.

Material and methods

The purpose of the study was aimed to describe the evaluation of the products, materials, chemi-
cals/mixtures and equipment from Romania used in contact with drinking water, as well as to ana-
lyze the possible risks on the quality of drinking water determined by the products/components of
the products, as well was by the substances released during their use.

The evaluation of products, materials, chemicals/mixtures and equipment used in contact with drink-
ing water was performed by the Commissions of materials in contact with drinking water of the Re-
gional Centers of Public Health from Bucharest, Cluj Napoca, lasi, Targu Mures and Timisoara within
the National Institute of Public Health, Romania. Each commission included a doctor, a biologist and a
chemist.

The Health Approval Form and the Notification Form are the official documents issued by the Com-
mission at the level of each Regional Centers of Public Health, based on the product file and technical
evaluation report carried out by the experts appointed by the director of the National Institute of
Public Health, which were ultimately signed by the Coordinator of each commission and by the Medi-
cal Chief of the Regional Center of Public Health.

The materials and chemicals used in the production, transport, storage and distribution of drinking
water, including that used for residential installations, have been assessed for the nature of the sub-
stances from which they are made and for determining the amounts of substances that migrate or
dissolve in water. The scope refers to fixed public or private drinking water supply installations.

Products and their components are made of the following types of materials: organic materials (e.g.
plastics, polymers, rubbers, resins, etc.), metallic materials (e.g. pure metals or alloys), cements (e.g.
concrete, mortar, etc.), glass materials, other materials (e.g. bituminous, lubricants). Products can be
made of a single material (e.g. plastic pipes) or they can be made of several components of different
materials (e.g. the water meter has organic and metal components).

Although the components of a product can be tested individually, the product is evaluated and certi-
fied as a whole, in accordance with the provisions of the harmonized product standard.
°1
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According to the Ministry of Health Order no. 275/2012, on the approval of the Sanitary Regulation
Procedure for the placing on the market of products, materials, chemicals/mixtures and equipment
used in contact with drinking water, for issuing a Health Approval Form or a Notification Form it is
necessary, as a first step, to complete an applications which is registered together with the complete
file at the National Institute of Public Health. For the evaluation of this file, it is mandatory - in Roma-
nia - that the applicant be registered at the Trade Register!

Sanitary approval is the registration process for products, materials, chemicals/ mixtures and equip-
ment used in contact with drinking water, placed for the first time on the Romanian market, pro-
duced for the first time in Romania or imported from third countries. Notification is the registration
process for products, materials, chemicals/mixtures and equipment used in contact with drinking
water, placed for the first time on the Romanian market and approved in Member States of the Euro-
pean Union.

To receive a Health Approval Form or a Notification Form it is mandatory to submit copies of docu-
ments in the product file according to the Ministry of Health Order no. 275/2012 (certificates, ap-
provals, toxicological tests, etc.) with the mention "according to the original”, signed and stamped, as
well as the original analysis bulletins. The product file must be presented in Romanian or, as the case
may be, with a certified translation. In order for a product /equipment/material/substance to receive
a Health Approval Form or a Notification Form, the file must contain all the documents required in
the order. The presence of a document does not exclude the presence of another document, even if
certain information is partially or totally found in that document.

A presentation sheet will include: the field of use of drinking water, a brief description of the prod-
uct(s), including the components that come into contact with drinking water, the working pressure at
which it will be used, the nominal diameters, the temperature as is used the product and the product
was tested, the substance of the raw material found in the composition of the product that comes into
contact with drinking water.

The producer shall declare the quantitative and qualitative chemical composition of the material (s)
in which the product comes into contact with drinking water, written on a separate, signed and
stamped document. It is not enough if the applicant submits the data sheet/safety data sheet for the
material. Test reports/notifications/approvals obtained in the European Union do not replace the
document with the quantitative and qualitative chemical composition with the CAS numbers.

Can be requested from the manufacturer: for plastics (e.g. EPDM, polypropylene, polyethylene, etc.) -
the quantitative and qualitative chemical composition for the basic chemicals; for metallic materials
(e.g. steel, brass, cast iron) - the quantitative and qualitative chemical composition will be found in
the material test certificate, which must be issued to the manufacturer of the material declared by the
applicant; for cement products - quantitative and qualitative chemical composition for basic chemi-
cals; for fiberglass in the composition of some products - must be checked to see if it is the type used
in contact with drinking water; for filter membranes - quantitative and qualitative chemical composi-
tion for basic chemicals; for coating (epoxy paint) - quantitative and qualitative chemical composition
for basic chemicals.

The analysis forms/tests performed by laboratories accredited in the field, in accordance with the
provisions of Regulation (EC) No 765/2008 of the European Parliament and of the Council of 9 July
2008 laying down the requirements for accreditation and market surveillance relating to the market-
ing of products and repealing Regulation (EEC) No. 339/93, are presented in the original.

The analysis form on migration tests or approvals obtained in European Union countries for material
in contact with drinking water (obtained by the producer), the safety data sheet of the raw material
manufacturer (for the material that comes into contact with drinking water) and the declaration of
conformity (the producer given this declaration) in according with the terms of health effects and not
in terms of technical tests performed shall be submitted to the file.

|6
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The defining indicators for different groups of products and materials, which come into contact with
drinking water and which need to be investigated, include cast iron (Cr, Ni, Mn, Fe, Pb, As, Cd, pH,
color, turbidity); galvanized steel (zinc coated): Pb, Cr, Cd, Ni, Zn, pH, color, odor; galvanized steel (Pb,
Cr, Cd, Ni, Mn, pH); copper based materials (Pb, As, Cu, Cr, pH, flavor, TOC for copper pipes); brass
(Pb, Zn, Cd, Sb, Cu, Ni, Sn, pH); bronze (Pb, Zn, Cu, Cr, Cd, Ni, Sn, pH, Al for aluminum -based bronze);
rubber (OCD, oxidizability, Cd, Pb, Zn, Ba, phenols, pH, aromatic primary amines, PAU, odor, color,
turbidity). It is recommended to check the presence of other organic substances by GC/MS qualitative
investigation; polyethylene: OCD, oxidizability, pH, Pb, Cd, Ni, V, phenols, odor, color, other indicators
in accordance with the additives used (for colored materials, the metals will be investigated accord-
ing to the pigments used); polyurethane (OCD, primary amines aromatics, oxidability, pH, odor, color,
Cr, Pb, Cd, Ni, phenols), other indicators depending on the additives used (for colored materials, met-
als are determined according to the pigments used); color, styrene, Pb, Cd, pH, other indicators ac-
cording to the additives used; polypropylene (OCD, oxidizability, pH, Pb, Cd, odor, color, other indica-
tors according to the additives used); polyvinyl chloride (TOC, oxidizability, pH, Pb, Cd, vinyl chlo-
ride), phthalates (for PVC plastic), odor, color, other indicators according to the additives used; poly-
amides (TOC, oxidizability, Pb, Cd, primary aromatic amines, pH, odor, color, other indicators accord-
ing to the additives used; epoxy resins: OCD, oxidizability, primary aromatic amines, Cd, Pb, Ba, Hg,
phenols, pH, epichlorohydrin, color, turbidity, volatile organic substances (especially benzene, tolu-
ene, styrene, ethyl benzene, xylene); painted materials: TOC, oxidizability, Cd, Pb, phenols, pH, color,
turbidity, odor, volatile organic substances (especially benzene, toluene, styrene, ethyl benzene, xy-
lene); cements (Cr, Pb, pH, Cd, Al, As, TOC, oxidizability, nitrites, ammonium ions, conductivity, tur-
bidity, color, odor); ceramic and silicate materials (pH, color, odor, turbidity, Pb, Cd, As, Ni, Cr, Al
TOC); ion exchangers (pH, conductivity, oxidability, TOC, Pb, Cd, Cr, odor, color, epichlorohydrin, sty-
rene).

These rules do not apply to the substances used in water disinfection processes, which fall under the
scope of Government Decision no. 956/2005 on the placing on the market of biocidal products.

Results

From 2012 to 2021, the Commission on materials in contact with drinking water from the Regional
Center of Public Health Bucharest issued the following: 2012 - 26 Health Approval Form, 2013 - 27
Health Approval Forms, 2014 - 32 Health Approval Forms, 2015 - 12 Health Approval Forms, 2016 -
16 Health Approval Forms, 2017 - 23 Health Approval Forms, 2018 - 23 Health Approval Forms,
2019 - 17 Health Approval Forms, 2020 - 2 Health Approval Forms, 2021 - 23 Health Approval Form
and 2012 - 34 Notification Forms, 2013 - 63 Notification Forms, 2014 - 63 Notification Forms, 2015
- 29 Notification Forms, 2016 - 29 Notification Forms, 2017 - 11 Notification Forms, 2018 - 26 Noti-
fication Forms, 2019 - 21 Notification Forms, 2020 - 8 Notification Forms, 2021 - 27 Notification
Forms.

The files were evaluated taking into account that chemicals dissolved in water can be grouped into 3
(three) categories depending on the impact on human health: threshold toxic substances, genotoxic
substances, essential elements.

Contaminants that may have originated in construction materials include metals (e.g. copper, lead
and cadmium - released from pipes and welds), asbestos fibers (can be released from the inner walls
of asbestos-cement pipes); polycyclic aromatic hydrocarbons (HPA) (from pipe and tank coatings);
traces of non-reactive vinyl chloride monomer from PVC pipes; radionuclides from sand and activat-
ed carbon used as filter media. Contamination of drinking water with these substances must not oc-
cur during water treatment or distribution.

The main types of metal products, which interfered in the water supply networks, for which files
were submitted within the Regional Center of Public Health Bucharest were grouped into 2 (two)
categories: a) pipes and connecting products (e.g. pipes, tubes, fittings, couplings, etc.) b) mechanical
devices (e.g. chemical feeders, vacuum pumps, disinfectors, valves, transmission/distribution sys-
tems, devices for treatment processes, etc.). When evaluating a metallic material, the relationship

1
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between the chemical characteristics of the water and its corrosion potential on the metallic ele

ments, as well as the area of the water contact surface will be taken into account.

The main categories of devices and equipment used in water treatment processes for drinking water,
used for industrial or residential applications, for which files were submitted to the Regional Center
of Public Health Bucharest included: (i) filters: automatic filter equipped with various filter cartridg-
es, portable filter for microbiological water purification, filter cup, etc .; (ii) water purifiers: equipped
with filtration systems; (iii) reverse osmosis system; (iv) stations for automatic water softening; (v)
equipment for ultraviolet water disinfection; (vi) treatment plant - bottled table water.

In Romania, the Health Approval Form or the Notification Form are valid as long as no change is
made in the qualitative and quantitative composition or in the field/conditions of use of the respec-
tive product. If during the period of validity of a Health Approval/Notification for a product, material,
chemical/mixture or equipment that comes into contact with drinking water it is proved, based on
the new European regulations, that it has components that are harmful to public health, the commis-
sion will withdraw the issued health opinion /notification.

The evaluation of the products was based on a risk analysis of the quality of the drinking water de-
termined by the products/components of the products by the substances released during their use. In
our country, in the Commissions of materials in contact with drinking water, it is practiced to verify
the conformity of the substances used for drinking water and then tested in accredited laboratories in
accordance with the Positive Lists in the European Union countries where they exist.

A "positive list" is a list of raw materials and excipients (including water migration limits) that are
toxicologically permitted for manufacturing the products that come into contact with drinking water.
There are 3 categories of "positive lists" adapted to the specificity of each family of materials used:
positive lists for organic materials (LP); positive lists for metallic materials - approved compositions
(LC); positive lists for materials in the cement category - approved constituents (LCA).

The development of positive lists of substances used for the manufacture of materials under a toxico-
logical evaluation must take into account their ability to transform during manufacture, to fix in the
finished material or to migrate on contact with water. The basic materials and components used in
the manufacture of products that come into contact with drinking water, and which are not found in
the Positive Lists, will be evaluated toxicologically. The necessary toxicological information will be
provided by the applicant. The toxicology studies that the applicant submits to the dossier will have
to be carried out by a qualified laboratory in accordance with the principle of good laboratory prac-
tice, in order to authenticate the results by the legal persons (responsible).

The minimum information needed to evaluate a new substance encompasses acute and chronic tox-
icity studies and mutagenicity tests. Depending on the results of the studies and/or the chemical
structure of the substance, the following may be required: long-term toxicity or carcinogenicity stud-
ies; sensitivity effects studies; teratogenic studies; studies on the effect on reproduction. In some cas-
es (suspicious structure, large contact area, clear migration of the substance into the water), infor-
mation on the toxicity of decomposition products may be required. The sanitary approval of the
chemicals used for water treatment is determined by the period of exposure (long-term) and the im-
purities contained in them. Toxicological risk assessment requires a program similar to that used for
food additives. Temperatures were assessed for cold water at 23+22C, and for hot water at 60+2°C,
70+£22C, 80£22C, and 90+22C (depending on the product class).

Some European Union Member States have both Positive Lists and a National Institute for managing
Positive Lists. Registration of new substances requires a request from the manufacturer accompanied
by documentation including studies on the substance concerned and testing (e.g. global migration,
OCD, impurities, etc.). In our country, as in most European Union Member States, there are no meth-
odologies for testing starting substances and no national body is authorized to manage positive lists
or to accept starting substances, compositions or constituents that can be included on a European
positive list of starting substances. To date, we do not have a National Positive List, nor can we list
initial substances on the existing European List.
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Conclusions

To ensure the safe hygiene of drinking water, four Member States of the European Union (France,
Germany, the Netherlands and the United Kingdom) - known as 4MS - made arrangements in 2011 to
work together on this important aspect of the regulatory framework.

Currently, about twenty copper alloys are used in the safe transportation of clean drinking water to
our homes and businesses. The copper industry has continuously tested different alloys for compati-
bility with new EU requirements and adapted the chemical composition of existing alloys. New alloys
are currently being tested (after years of research) and submitted for approval and submitted by
4MS, they have committed to publish the documents, after their full agreement.

Authorization of substances that are not on the positive list can lead to their rapid migration into the
water and thus causing acute effects within the body (these may be irritating to the respiratory sys-
tem , hence triggering asthma attacks; irritating to the skin , resulting in itchy skin, and rash such as
dermatitis and papules) or may be released from the structure of the product over time, causing cu-
mulative toxic effects (being ingested , these may cause gastrointestinal disorders; in kidneys, these
may be associated with an increased risk of developing renal carcinomas).

Toxic substances with a threshold effect are substances that become toxic only above a certain con-
centration (threshold) - cyanides or nitrates or various metals that are toxic above the threshold con-
centration, which can be reached gradually by the phenomenon of bioaccumulation. Genotoxic sub-
stances (arsenic, some synthetic organic substances, many halogenated organic compounds, some
pesticides, etc.) are substances that produce harmful effects: carcinogenic (produce cancer), muta-
genic (produce genetic mutations), or teratogenic (produce malformations), possibly in any concen-
tration and for which it has not been possible to establish a threshold below which they are not harm-
ful. The higher the risk, the higher the genotoxic substance, the more likely it is to attack more genes.
The essential elements (selenium, fluoride, iodine, etc.) are the substances that must be part of the
human diet. Some of them reach the body predominantly or exclusively through water and their lack
or deficiency affect the health of the living organisms. At high concentrations, these elements can be
harmful, such as toxic substances with a threshold effect.

Drinking water quality is a key factor in health, according to the World Health Organization (WHO).
High quality, clean and sufficient drinking water is essential for our daily life, drinking and food prep-
aration. European Union policy ensures that water intended for human intake is consumed safely
throughout lifetime and this represents a high level of health protection. The protection of human
health against any type of contamination of drinking water and the protection of public health is done
primarily by reducing short-term or long-term exposure to risk factors posed by chemicals found in
materials that come into contact with drinking water, whose values may exceed the CMA (maximum
allowable concentration) set by the law. The contribution of the Commissions for materials in contact
with drinking water by assessing the files is a very important endeavor. Improving the quality of life
of the population and access to the safe drinking water is a priority for us. The new European Drink-
ing Water Directive have set out standards for drinking water quality, including in terms of materials,
chemicals/mixtures and equipment used in contact with drinking water. The main objective still re-
fers to the hygienic safety of drinking water.

Keywords: drinking water, materials, chemicals/mixtures and equipment, positive list, health approval
forms, notification forms.
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INTRODUCERE

Apa in general, si apa potabila in special, este factorul mediului de viata cu cel mai mare impact
asupra sanatatii omului. De asemenea, apa potabila are o importanta semnificativa igienica, deoarece
alimentarea cu apa a unei colectivitati umane este un factor de mentinere a unui nivel ridicat al
gradului de educatie igienica a populatiei, cresterea nivelului de salubritate, confortul al locuintelor si
de civilizatie al populatiei, si contribuie la progresul tehnico-social al colectivitatilor, prin dezvoltarea
infrastructurii.

Organizatia Mondiala a Sanatatii considera ca 80% dintre toate maladiile de pe Terra sunt cauzate de
apa poluata sau de lipsa conditiilor elementare de existenta (1).

Problemei alimentarii cu apa potabila a populatiei i se acorda o prioritate deosebita in plan mondial.
Conferinta Natiunilor Unite asupra mediului inconjurator de la Rio de Janeiro a adoptat, la 22
decembrie 1992, hotararea prin care ziua de 22 martie devenea Ziua mondiald a apei. Ulterior, de
catre Organizatia Natiunilor Unite, perioada 22 martie 2005 - 22 martie 2015 a fost declarata decada
de actiune ,Apad pentru Viatd”. Pentru Ziua mondiala a apei din 2016, UN-Water a identificat
provocarile viitoare si a stabilit teme pentru anii urmatori. Tema Zilei mondiale a apei in 2017 este
,Apa menajera” , in 2018 a fost "Solutii naturale pentru apa". In 2020 Genericul acesteia a fost ,Apa si
schimbarile climatice” , In 2021 sloganul a fost Valorizarea apei. Ziua Mondiald a Apei in anul 2022 se
va concentra pe tema Apele subterane. Sd facem invizibilul vizibil. Aceasta zi prezinta unele posibilitati,
dar si pune sarcini in fata tuturor conducatorilor, a publicului larg, a organizatiilor neguvernamentale
si a mijloacelor de informare in masa etc., pentru realizarea masurilor de imbunatatire a sistemului
de aprovozionare si a calitatii apei (2).

In Planul European de Actiune pentru Sanitatea Copiilor in relatie cu Mediul, aprobat la Conferinta a
[V-a interministeriald in problemele Sanatatii si Mediului, s-a stabilit ca prioritatea regionald nr. 1
consta In prevenirea si reducerea maladiilor infectioase si a altor maladii digestive, cauzate de
calitatea apei de baut (3).

Imbunitatirea accesului la surse sigure de apa de biut este unul din obiectivele principale ale
Protocolului privind Apa si Sanatatea. Republica Moldova a semnat acest Protocol la 10 martie 2000
comun cu Ministerul Mediului au fost desemnate ca autorita{i nationale pentru punerea in aplicare a
Protocolului privind Apa si Sanatatea (4).

MATERIAL SI METODE

Aceasta lucrare este o sinteza a realizarilor stiintifice si practice in domeniul apei si sanatatii, de
catre savantii si medicii practicieni In Republica Moldova. Sunt prezentate datele activitatii special-
istiilor Institutului Moldovenesc de Cercetari Stiintifice in Igiena si Epidemiologie (anii 1945-1995), a
Centrului National de Sanatate Publica (anii 1995-2018), a Agentiei Nationale pentru Sanatate Pub-
lica si a catedrelor de Igiend a Universitatii de Stat de Medicina si Farmacie “Nicolae Testemitanu”.

Cuvintele cheie utilizate pentru cautarea au fost apa potabild, gradul de mineralizare, stare de
sdnatate, cercetari stiintifice, masuri profilactice.

Criteriile de selectare a publicatiilor a constat in lucrari stiintifice, care au descris starea de sanatate a
populatiei din Republica Moldova in relatie cu calitatea apei potabile, date despre gradul de
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mineralizare a apei, masuri de preventie elaborate si implementate. Criteriile de respingere a
lucrarilor fiind rezumatele, noutati din stiri si opinii neargumentate stiintific.

REZULTATE

Conform datelor publicate de Organizatia Mondiala a Sanatatii, consumul apei contaminate
microbian cauzeaza in unele regiuni din Africa si America Centrald pana la 40-80% din bolile
diareice acute (BDA). In tirile Uniunii Europene apa potabili este factorul care cauzeazi pani la 6%
dintre maladii, iar In Republica Moldova, apa folosita In scopuri potabile este un factor care
determina pana la 20-25% din cazurile de BDA si hepatita virald A (HVA) si circa 25-30% din bolile
somatice, preponderent in zonele rurale. Problema alimentarii cu apa potabild sigura a populatiei
este una dintre cele mai acute probleme sociale si de sanatate publica din Republica Moldova.

In Republica Moldova aprovizionarea cu api constituie o problema stringenti, deoarece sursele de
apa sunt distribuite neuniform in teritoriu, iar calitatea apei, In cazuri extrem de frecvente, nu
corespunde standardelor nationale existente. Totodatd, perspectiva de dezvoltare a economiei
nationale si de sandtate a populatiei In tara noastrd, in mare masura, depinde de deficitul resurselor
acvatice, care In permanenta creste.

Circa 50% din populatia R. Moldova nu are acces la apa potabila de calitate. Aproape 60% din
populatie este aprovizionatad cu apa din sistemul decentralizat (fantani, izvoare). De reguld, acestea
sunt apele freatice.

Investigatiile stiintifice si practice ale calitatii apei s-au inceput dupa anul 1945, odata cu fondarea
Institutului Moldovenesc de Cercetari Stiintifice in Igiena si Epidemiologie, cat si a catedrei de Igiena
in cadrul Institutului de Stat de Medicina din Chisinau.

In perioada primelor doui decenii cercetirile s-au axat preponderent pe principiul igienei mediului,
adica se refereau doar la calitatea apelor si foarte putin la starea sanatatii. Un loc important in aceste
cercetari I-au ocupat lucrarile lui A. P. Zorin, A. P. Discalenco, O. N. Gronic, Iu. I. Viscovatov, V. L. Stro-
cataia, E. A. Cebanu, B. S. Rusnac, N. I. Opopol, E. V. Dobreanski, Iu. N. Trofimenco si altii. In special, V.
I. Strocataia (1967) s-a referit la continutul de iod n apa si raspandirea gusei endemice (5). Au fost
evaluate din punct de vedere igienic apele de profunzime pentru folosirea lor in aprovizionarea
centralizatd a populatiei cu apa (6). Autorul a caracterizat compozitia hidrocarbonat-sodiu a apei.

Importante studii s-au efectuat in privinta continutului nitratilor in apa potabila (7). Problema
nitratilor a fost reflectata In monografia publicata de N. I. Opopol si E. V. Dobreanski (8) “HuTtpaTst”
(1986).

Concomitent s-au facut studii dupa principiul medicinei mediului, prin care s-au demonstrat
interelatiile Intre componentele minerale ale apei potabile si unele boli netransmisibile. Aici se
inscriu excelent investigatiile efectuate de B. S. Rusnac si coaut. (1965, 1968) in cadrul tezei de
doctorat ,Fluorul in sursele de apa potabilda din RSSM in relatie cu morbiditatea prin carie si fluoroza
dentara” si monografiei (9, 10). De asemenea s-a demonstrat existenta relatiei dintre morbiditatea
populatiei prin gusa endemica si continutul de iod in sursele de apa (V. L. Strocataia, 1967) (5). A. P.
Discalenco si E. V. Dobreanski, 1972 au studiat modificarile proceselor de oxidare si de reducere, in
ficat si creier, sub influenta nitratilor din apa potabila (11).

Mai tarziu, dupa anul 1993, s-au reluat cercetarile in laboratorul stiintific Igiena Mediului (sef. prof.
Gr. Friptuleac), realizate dupa principiul medicinei mediului, cand prioritar s-a studiat morbiditatea
generala si prin unele maladii, determinata de calitatea apei potabile. Astfel, a fost analizata morbidi-
tatea populatiei Republicii Moldova prin litiaza urinard, in relatie cu calitatea apei potabile (12), re-
zultatele fiind publicate in teza de doctor habilitat a lui Gr. Friptuleac (2001). Sub conducerea lui
Gr.Friptuleac au fost realizate mai multe proiecte institutionale si in cadrul programului de stat. In
baza acestor materiale au fost realizate 3 teze de doctor in stiinte medicale cu temele: ,Aspecte
igienice ale impactului gradului de mineralizare a apei potabile asupra stdrii de sanatate a
populatiei” (E. Tcaci, 2003) (13); ,Estimarea igienica a starii de sanatate a copiilor in relatie cu
calitatea apei potabile” (V. Bernic, 2012) (14); ,Estimarea starii de sanatate a populatiei din
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localitatile riverane raului Prut in relatie cu calitatea apei potabile” (I. Miron, 2022) (15). Prin aceste
cercetiri s-a stabilit ci este foarte variatd compozitia chimici a apelor. In majoritatea cazurilor apele
subterane au o mineralizare inaltd, o alcalinitate ridicata si un surplus considerabil de azotati, fluor,
strontiu, selen etc., ceea ce constituie factori de risc pentru sanatatea populatiei. Studiul dinamicii
litiazei urinare a demonstrat existenta tendintei de crestere a incidentei si prevalentei pe parcursul
anilor. Acesti indicatori sunt mai Tnalti in sudul republicii.

Conform datelor obtinute de E. Tcaci, in regiunea de sud apa din fantani este supramineralizata in
proportie mai mare decat in centru, constituind respectiv 2,27-3,34 si 1,58-1,86 g/dms3,
cuantificindu-se un continut inalt in api de cloruri, sulfati, hidrocarbonati, suma de Na+K etc. in
structura morbiditatii prevalau bolile aparatului digestiv, bolile sistemului osteo-articular, ale
muschilor si tesutului conjunctiv, ale sistemelor circulator si genito-urinar etc.

Influenta calitatii apei potabile a fost stabilitd de asemenea si asupra starii de sanatate a copiilor (14,
15). S-a cuantificat existenta dependentelor corelative dintre unele patologii diagnosticate la copii in
cadrul examenelor medicale organizate si indicii calititii apei. In special, bolile aparatului digestiv
coreleaza cu gradul de mineralizare a apei potabile (r=0,72) si continutul de sulfati in apa (r=0,55).
Bolile sangelui sunt dependente de gradul de mineralizare a apei (r=0,71), continutul de sulfati
(r=0,64), azotati (r=0,79). Cu unii compusi chimici ai apei coreleaza direct si bolile endocrine, ale
aparatului circulator, genito-urinar, sistemului osteo-articular.

Analiza starii de sanatate a populatiei in dependenta de sursa utilizata in scopuri potabile, evi-
dentiazd, ca morbiditatea generala constituie cele mai mici valori in cazul utilizarii apei din apeductul
alimentat din r. Prut, iar cele mai mari valori la persoanele ce utilizeaza apa in scopuri potabile din
apeductul alimentat din sondele arteziene (16). Calitatea apei din retelele de apeduct alimentate din
r. Prut este in limitele admisibile, pe cand apa din sonde si din sursele locale (fantani) adiacente r.
Prut se caracterizeaza printr-o mineralizare sumara egald cu 1,15-1,36 g/dm3, conditionatd de
continutul inalt de sulfati, hidrocarbonati, cloruri. in fintanile investigate se atesti concentratii
sporite de azotati. De asemenea s-a efectuat evaluarea igienica a calitatii apei potabile din fantanile
utilizate pentru baut, de populatia din mun. Chisindu. S-a studiat corelatia dintre indicii calitatii apei
si morbiditatea populatiei si sa calculat riscul chimic (17) .

Unul din studii s-a referit la cercetarea actiunii apei iodate asupra indicatorilor deficitului de iod la
copii (18). Unui grup de copii, pe parcursul unui an de studii, zilnic, 1i s-a administrat cate 150 ml apa
iodata cu confinutul de 100 mkg de iod, grupului de control in aceeasi perioada li s-a administrat cate
150 ml api neiodatd (concentratia iodului fiind in mediu de 0,02-0,04 mg/dm3). In rezultat s-a
evidentiat tendinta de micsorare a ponderii copiilor cu hiperplazie a glandei tiroide si ameliorarea
considerabild a starii sanatatii copiilor cu afectiunea in cauza. La finele studiului s-a marit ponderea
copiilor cu concentratia iodului In urind de peste 100 mkg/l, micsorinduse pina la zero ponderea
copiilor cu concentratia iodului in urind mai micd de 50 mkg/l. In lotul de control practic nu s-au
depistat schimbari esentiale a concentratiei iodului in uring, la Inceputul si sfarsitul studiului. A
devenit evidenta, necesitatea eradicarii acestor stari patologice prin lichidarea deficitului de iod prin
mai multe metode, dar si prin utilizarea apei potabile imbuteliate fortificate cu iod.

Unul din proiectele importante realizate este ,Estimarea igienica a factorilor de risc in etiologia
accidentelor vasculare cerebrale”, in cadrul caruia s-a cuantificat si rolul calitatii apei potabile.

Ministerul Sanatatii, Ministerul Educatiei si Centrul National de Sanatate Publicd, cu sustinerea
UNICEF, au realizat un studiu destinat evaluarii situatiei privind accesul elevilor din scoli la apa
destinata consumului In scop potabil si pentru conditii igienice Imbunatatite. S-a estimat calitatea
apei potabile si conditiile igienice din toate institutiile preuniversitare ale Republicii Moldova: 1526
de scoli, gimnazii si licee. Circa In aproape jumatate din unitatile administrativ-teritoriale, asigurarea
institutiilor preuniversitare cu sisteme de apeducte este de sub 60%. Aceasta Inseamna ca 4 elevi din
10 au acces doar la apa provenitd din fantani. Important din punct de vedere igienic este ca, practic
fiecare a 6-a proba de apa potabila, colectata din institutiile preuniversitare, nu corespunde normelor
sanitare dupa parametrii chimici si microbiologici. Cea mai inaltd pondere de necorespundere a
normelor s-a inregistrat pentru nitrati, fiecare a 3-a proba fiind neconforma; dupa care urmeaza
poluarea microbianad, pentru care practic fiecare a 4-a proba nu a corespuns standardelor. Continutul
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de fluor si bor in apa au fost neconforme in fiecare a 8-a si, respectiv, a 15-a proba de apa.

In cadrul catedrei de Igiend generald E. Ciobanu a realizat un studiu (19) privind dependenta
morbiditatii populatiei rurale prin osteoartroza, de calitatea apei potabile. S-a evidentiat existenta
unor corelatii Tnalte intre morbiditate si frecventa utilizarii apei din sursele decentralizate (r=0,94),
cat si cu durata folosirii apei din aceste surse (r=0,94).

Conform datelor lui N. Bivol (20) pe teritoriul Republicii Moldova exista zone cu continut sporit (>1,5
mg/1) de fluor in apa potabilad. Investigatiile efectuate la Centrul National de Sanatate Public3, in
perioada 2008-2015, au stabilit cd, concentratia fluorului depaseste voloarea normativa in mai mult
dintre jumatate din probele analizate in raioanele Anenii-Noi, Calarasi, Causeni, Falesti, Glodeni,
Riscani, Stefan-Voda, Taraclia, Ceadar-Lunga. La multi locuitori din zonele afectate sunt inregistrate
modificari manifestate de culoare si de textura a dintilor.

Obiectivele principale ale Ministerului Sanatatii, in special a Agentiei Nationale pentru Sanatate
Publica, pentru protectia sanatatii populatiei, consta in supravegherea igienica continuug, preventiva
si curentad a tuturor surselor de apad, monitorizarea permanenta a calitdtii apei, evaluarea riscurilor si
a impactului calitatii apei asupra sanatatii populatiei, cu monitorizarea si controlul implementarii
planurilor de sigurantda a apei potabile; informatizarea si promovarea deprinderilor sanatoase de
viata a populatiei la nivel local si national privind calitatea apei potabile, promovarea la toate
nivelurile corespunzatoare nationale, precum si In context transfrontier si international, a
imbunatatirii gospodaririi apelor, incluzand protectia ecosistemelor acvatice, precum si prevenirea,
controlul si reducerea bolilor asociate apei. Sunt necesare activitati intersectoriale cu implicarea
Ministerului Mediului, Agentiei "Apele Moldovei”, intreprinderilor ,Apa-Canal”, administratiei publice
locale, mass-media si a societatii civile.

In ultimii ani, in baza cercetdrilor stiintifico-practice, au fost elaborate o serie de regulamente
sanitare, ghiduri, recomandari metodice, hotdrari de Guvern, ordine ale Ministerului Sanatatii,
manuale, compendii, etc.

CONCLUZII

1. Problema alimentarii cu apa potabila de calitate sigura a populatiei este una dintre cele mai acute
probleme sociale si de sanatate publica din Republica Moldova.

2. In Republica Moldova sunt realizate importante cercetari stiintifice si practice in domeniul apei si
sanatatii, suficiente Intr-o anumita masura de a elabora si de a implementa recomandari
profilactice si acte normative respective.

3. Este elaborat suportul legislativ, fiiind, totodata implementat si programul de instruire
postuniversitara a rezidentilor in Sanatatea Publica.

4. Cu toate acestea, sunt necesare activitati de dezvoltare si implementare a tuturor hotararilor de
Guvern si a programelor in domeniul apei si sanatatii.

5. Este necesarda mobilizarea tuturor actorilor interesati in activitati privind asigurarea accesului
populatiei la apa de calitate sigura.

Keywords: drinking water, health status, scientific research, prophylactic measures.

REFERINTE

1. WHO. Technical guidance on waterrelated disease surveillance. 2011, 139 p

2. https://www.worldwaterday.org/. Accesatla 28.02.2022.

3.  WHO. Children’s Environment and Health Action Plan for Europe, 2004.

4. Programul National pentru implementarea Protocolului privind Apa si Sandtatea in Republica Moldova
pentru anii 2016-2025, Chisinadu, 2016

5. Strokataja V.I. Jendemija zoba v Moldavskoj SSR (soderzhanie joda v vodah, pochvah i pishhevyh produktah,
rajonirovanie zoba i profilaktika). Avtoreferat diss. na soisk. uch. step. kand. med. nauk. Kishinev, 1967
(Russian).

13|



& OH R ONE HEALTH & Supplement, VOL. 3, ISSUE 2
e & RISK MANAGEMENT 2022

6.

®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Chebanu E.A. Gigienicheskaja ocenka mezhplastovyh vod MSSR v svjazi s ih ispol'zovaniem dlja nuzhd cen-
tralizovannogo vodosnabzhenija naselenija. Avtoreferat diss. na soisk. uch. step. kand. med. nauk. M., 1974
(Russian).

Diskalenko A.P. Vodno-nitratnaja metgemoglobinemija i ee profilaktika. Kishinev, Kartea moldoveneaskje,
1969 (Russian).

Opopol N.], Dobrjanskaja E.V. Nitraty. Kishinev, Shtiinca, 1998 (Russian).

Rusnak B.S. Ftor v istochnikah pitevogo vodosnabzhenija Moldavskoj SSR v svjazi s zabolevaemostju karie-
som i fljuorozom zubov. Diss. na soisk. uch. step. kand. med. nauk. Kishinev, 1965 (Russian).

Rusnak B.S, Berger L. Fljuoroz zubov. Kishinev, Kartea moldoveneaskje, 1968 (Russian).

Diskalenko A.P, Dobrjanskaja E. V. [zmenenie okislitel'no-vosstanovitel'nyh processov v tkanjah pecheni i
golovnogo mozga pod dejstviem nitratov pitevoj vody. Aktualnye voprosy gigieny i jepidemiologii (Materi-
aly nauchnoj konferencii). Kishinev, Kartea moldoveneaskje, 1972;23-24 (Russian).

Friptuleac Gr. Evaluarea igienica a factorilor exogeni determinanti in geneza litiazei urinare si elaborarea
masurilor de preventie a ei. Autoreferat al tezei de doctor habilitat in stiinte medicale. Chisinau, 2001.

Tcaci E. Aspecte igienice ale impactului gradului de mineraliuzare a apei potabile asupra starii de sanatate a
populatiei. Autoreferat al tezei de doctor in stiinte medicale. Chisinau, 2003.

Bernic V. Estimarea igienica a stdrii de sanatate a copiilor in relatie cu calitatea apei potabile. Autoreferatul
tezei de d.s.m. Chisinau, 2012. 30 p.

Friptuleac Gr, Salaru I, Bernic V. Estimarea impactului calitatii apei potabile asupra starii de sanatate a
copiilor. Chisinau, Tipogr. ASM, 2013.

Miron I. Particularitatile morbiditatii populatiei de pe traseul raului Prut in functie de sursa de apa utilizata.
Moldovan Journal of Health Sciences (Revista de Stiinte ale Sanatatii din Moldova). 2019;2(19):59-68.

Russu R, Cebanu S. Evaluation of the risk of underground water’s action upon human health of population in
municipality Chisinau. In: NATO Security through Science Series C: Environmental Security. Exposure and Risk
Assessment of Chemical Pollution-Contemporary Methodology. Springer, The Netherlands, 2009, p.379-382.
Friptuleac Gr, Bejenari V, Salaru I, Bernic V. Evaluarea actiunii apei iodate ,Aqua uniqa” asupra indicatorilor
carentei de iod la copii. Mat-le conf. stiintifice nationale cu participare internationala ,Profilaxia maladiilor
ioddeficitare”. Chisinau. 2008, pp. 43-49.

Ciobanu E. Estimarea igienica a impactului unor factori de mediu asupra morbiditatii populatiei rurale prin
osteoartroza. Autoreferatul tezei de doctor in medicina. Chisinau, 2012.

Bivol N, Ciobanu E. Analiza igienica a continutul de fluor in apa potabild din unele localitati ale Republicii
Moldova. Arta Medica. 2020;77(4):17-19.

|14



# OH.R

ONE HEALTH & Supplement, VOL. 3, ISSUE 2
RISK MANAGEMENT 2022

THE IMPACT OF DRINKING WATER QUALITY FROM DIFFERENT SOURCES ON POPULA-

TION HEALTH

Grigore FRIPTULEAC?, Inga MIRON?, Vladimir BERNIC?

Nicolae Testemitanu State University of Medicine and Pharmacy, Republic of Moldova
National Agency for Public Health, Republic of Moldova

Keywords: popu-
lation morbidity,
Prut River aque-
duct, artesian
wells, wells.

Corresponding author: Inga Miron, e-mail: inga.miron.555@gmail.com

Introduction. The data literature analysis shows that water quality plays an im-
portant role in the health of the population. In the Republic of Moldova, water
supply is a pressing problem, since the water sources are unevenly distributed on
the territory and the quality of the water, in many cases, does not correspond to
the existing national standards. In this sense, the relationship "water - quality of
life" is characterized not only from a socio-economic point of view, but also by
both objective and subjective indicators, with population health being the fore-
ground issue.

Material and methods. In order to highlight certain morbid and premorbid
forms conditioned by the quality of the drinking water, the population morbidity
through the most frequently diagnosed nosologies was studied and evaluated by
using a modern research organization methodology. For this purpose, the morbid-
ity rate among people that use water from the following 3 different sources was
investigated and analyzed: the aqueduct fed from the Prut river, artesian wells,
and wells. At the same time, both the age and gender of the consumers were taken
into account.

Results. According to the survey, the general morbidity rate is the lowest among
subjects who use water from the aqueduct supplied from the Prut river, and the
highest numbers were found among subjects who use water from the aqueduct
supplied from artesian wells. The majority of the population suffers from several
simultaneous chronic diseases. Among the population who consumes water from
the aqueduct fed by the Prut River prevails hypertension - 14.2%, pancreatitis -
10.3%, cholecystitis - 12.3%, hepatitis - 3.7% and osteohondrosis - 8.8%. Cases
of anemia were found only in people who consume water from wells (12.2%), and
nephrolithiasis was found in about 1.5% of cases in the same population. In cases
of water consumption from the aqueduct supplied from the wells, most cases re-
vealed an ischemic heart disease - 7.3%, gastritis and duodenitis - 8,8%, radiculi-
tis - 4.5%, arthropathy - 3.8% and pyelonephritis — 7.1%. The analysis of the
morbidity through the mentioned nosologies shows that the frequency of diseases
increases directly proportional to age and that they are diagnosed more frequent-
ly among women who consume water from the aqueduct fed from the river and
from comparative wells. On the other hand, the morbidity of people who drink
water from wells is higher among men than women.

Conclusions. The analysis of the population's health status emphasizes the im-
pact of the water source used for drinking and sex- and age-dependent character-
istics. It was found that the drinking water from the aqueduct fed from the river is
much more harmless for the population's health since it is much less mineralized
(0.46-0.66 g/dm3).
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Introduction. Water quality is essential for maintaining the population health,
especially in young people. It ensures the hygienic condition necessary to main-
tain a normal growth/development of the pupils. Unfortunately, in Romania there
are still many problems related to the supply of drinking water to homes, espe-
cially due to its high price. There are many families in urban and rural areas, who
meet their water needs by using water wells and who do not have an adequate
sewerage system. Under these conditions, a possible intoxication might occur, as
well as trigger several infections due to the consumption of contaminated water.
Material and methods. The study was conducted on a group of 213 families of
pupils from M. Ciuca high school in Saveni city (105 families) and pupils from the
high school with Sports program in Botosani city (108 families). A questionnaire
was applied including questions on the type of home (block, house), water supply
(central, own installation, wells) and presence of a sewerage system (yes/no). The
results were processed using the Pearson test.

Results. Among the pupils in the study group, the house-type residence predomi-
nates (69.01%), the highest percentage being in the city of Saveni. The calculated
differences are statistically significant (p<0.05). The house-type residence is rare-
ly connected to both the central water supply system and to the sewer system. In
Botosani city, the situation is a bit better, especially in the central area. The water
supply of the houses is provided mainly by water from wells (46.47%) even in
those from Botosani city, which is the county capital. The calculated differences
are statistically significant (p<0.05) and draw attention to the houses in Savani
city where the use of well water is dominant. The water supplied by a centralized
system is present only in 36.15% of families, an aspect that is not an encouraging
one. The central water supply system is used by 27.6% of families in Saveni and
by 44.44% of families in Botosani. There are also 17.37% of families that use their
own water supply system, however the water source is uncertain, thus the issue
of population health is still concerning.

The presence of drinking water at homes is associated with the appearance of
liquid residues that require an adequate drainage system. Unfortunately, only
51.17% of the assessed dwellings were connected to the sewer system. The calcu-
lated differences are statistically significant (p<0.01) and also draw attention to
the housing in the city of Saveni. The percentage of the houses connected to the
sewerage system in the city of Saveni makes up 40.0% compared to 62.03% in the
city of Botosani.

Conclusions. There are still many problems related to the quality of water sup-
plied to the population of the two studied cities. The solution of this issue is still
challenging, since it requires major investments associated with convincing the
population to connect to the central drinking water supply systems.
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Introduction. Currently, the quantity and quality of inland waters have been al-
ready recognized as a major global and direct threat to human health, being one
of the most pressing human problems, including the human right to safe drinking
water. Material and methods. In the process of investigation, expeditions were
made in order to conduct complex assessment of aquatic ecosystems in the hy-
drographical basins of the Dniester and Prut rivers, including expeditions, inves-
tigations in situ and and laboratory modelling were performed. Determination of
the quality of water was carried out in accordance with ISO standards adapted to
national ones and summarized in recently developed and published 4 guides
(http://zoology.md) The multi-annual materials of the Institute of Zoology have
also been systematized. Results. The European directives developed several envi-
ronmental issues, but the majority of population and authorities at different levels
focus, primarily, on that of pollution. According to WHO (Programmer on Chemi-
cal Safety, 1992), out of over 6 million known chemical compounds, up to 500
thousand compounds are practically used; about 40 thousand of them are harmful
to humans, and 12 thousand are toxic. This is a problem of global importance that
requires ecotoxicological investigations about migration of heavy metals, POPs,
and other toxic and hazardous substances in aquatic ecosystems. But, less atten-
tion is paid in Community regulations to the assessment of the functionality of
aquatic ecosystems. This means that the monitoring program of the functionality
of River ecosystems, such as the running water bodies, refers, particularly, to the
assessment of the volume and level or water discharge, the speed of water flow,
the amount of suspended substances and alluvium. Since these data are im-
portant for evaluation of the ecological and chemical state of the rivers, these pa-
rameters determine the balance in the “water-suspensions-silts” system and the
ecological potential of the rivers. In some cases, like the Dniester River, the impact
of DHPC is marked by sudden daily fluctuations and lowering of the water level to
the bottom of the river, as well as by the imbalance of thermal and gas regime.
The water flow volume has an obvious tendency to decrease downstream of
Naslavcea. The decrease in the content of suspensions of mountain origin result-
ed in the intensification of the swamp process, the modification of the chemicals
migration processes, the decrease of the buffer capacity and the increase of the
secondary pollution of the Dniester River. Conclusion. Multi-annual investiga-
tions have allowed proposing the exclusion of hydropower complexes from the
list of so-called "green enterprises”, because they destroy the functioning of the
river ecosystems. Construction of pumped storage hydroelectric power plants
(PSHPP) on large rivers, which are the main source of drinking water an used in
fish farming, should be banned, as they destroy all water organisms and damage
the functioning of lotic aquatic ecosystems.

Acknowledgment. The study was carried out within the framework of the national
(AQUABIO 2020-2023-"Determinarea schimbdrilor mediului acvatic, evaluarea mi-
gratiei si impactului poluantilor, stabilirea legitdtilor functiondrii hidrobioceno-
zelor si prevenirea consecintelor nefaste asupra ecosistemelor”) and international

(BSB27 MONITOX, BSB165 HydroEcoNex) projects.
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Introduction. The safety of drinking water is an actual issue that bothers all of
those who advocate for access to qualitative drinking water. The civil society is
particularly alarmed, since, despite of every effort made in order to reduce ine-
qualities in this area, 1 million and a half people lack access to safe drinking water
worldwide. According to the World Health Organization, 34.000 people including
nearly 5.000 children die daily from poor quality drinking water. Moldovan popu-
lation, especially in rural areas, are facing this problem without being aware of its
impact on health, environment and in particular on the future. The rural popula-
tion in Moldova is in a critical situation regarding the right to drinking water. Wa-
ter quality is affected by different pollutants - nitrates, fluoride, and microbial
pollution. Surface water pollution is caused in most cases by communal household
sector (wastewater treatment plants, wastewater discharges of untreated water
from the municipal system, inadequate solid waste management), agriculture
(accumulated animal manure, deposits of pesticides etc.) and the energy sector,
such as petrol deposits and petrol stations. In rural areas a major source of pollu-
tion of surface waters are latrines, this archaic form of sanitation, which is largely
responsible for excessive amounts of nitrates in wells. Material and methods.
The study involved the collection of water samples from decentralized sources of
Moldova (wells, springs) from different geographical zones: in the North, the Cen-
tral, and in the South of the country. Investigation period: 2015-2019. Sanitary
and chemical methods were used to investigate and assess water pollution by
organic substances like ammonia, nitrites, and nitrates. Results. Indicators of
organic pollution in water sources were the biogenic indices as ammonia, nitrites
and nitrates. The average concentrations of ammonia (NH3) of water aqueducts
supplied from surface sources and water wells had almost equal values
(0.16%0.01 and 0.22+£0.03 mg/L, respectively), however the index in artesian wa-
ter was 5.8 and 4.2 times higher. The same principle was characteristic for the
nitrogen content (NO;), which concentration in the artesian well water
(0.05+0.002 mg/L) was higher than in water taken from surface aqueducts
(0.02+0.001) and wells (0.03+0.005). The origin of these nitrogen substances in
artesian water is natural. Both ammonia and nitrites have similar regularities all
over the country. Thereby, water from surface aqueducts and wells showed high-
er concentrations of the analyzed elements in the South (ammonia - 0.21+0.01
and 0.36%0.01 mg/L, nitrites, 0.02£0.001 and 0.06£0.002 mg/L respectively),
compared to the North (ammonia - 0.17+0.02 and 0.18+0.02 mg/L, nitrites
0.003+0.0001 and 0.03+0.003 mg/L respectively). The nitrates concentration
(NO3) in aqueduct waters supplied from surface water sources and wells did not
range essentially (i.e., 5.1+0.5 and 1.8+0.17 mg/L), however the water investigat-
ed from the wells showed a 10.1 and 28.6 times higher concentration of the esti-
mated index than the above-mentioned sources. In the investigated wells, the
highest nitrate concentrations were recorded in the North of the republic
(88.6£10.0 mg/L) and the lowest was found in the South (32.8+4.3 mg/L). Con-
clusions. The results of the study attest the increased values of organic substanc-
es in drinking water. Therefore, the devastating effects of water pollution with
organic substances can seriously endanger human health, thus preventive
measures must be a priority for any individual or economic society.
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Introduction. In the Republic of Moldova, the population's access to drinking
water sources is a major problem. Access to safely managed aqueduct systems in
urban areas is 98%, while in rural areas it hardly reaches half that figure. Access
to safe water sources is limited as global warming progresses. The localities near
the Dniester and Prut rivers are exposed to an increased risk of floods, condi-
tioned by climate change, as a result of which the sources of drinking water used
by the population are frequently polluted. The purpose of the study is to prove the
impact of climate change on drinking water conditions affecting the health of the
population.

Material and methods. The present research includes a descriptive and analyti-
cal study. A bibliographic review was conducted by retrieving the essential data,
using full-text articles from the social networking site ResearchGate. The articles
on the characteristics of water sources, influenced by climate change and the im-
pact on the health of the population were analyzed.

Results. Climate change can cause changes in water quality, thus increasing the
risks of public health. As a result of changes in water temperature, pathogenic
bacteria, viruses, and parasites, vibrions will develop in the water at different
times of the year and in places where they have not been detected before.
Increasing rainfall events and rising temperatures caused by climate change may
upsurge the frequency of waterborne diseases. In most people, diseases of this
type do not usually have serious consequences; however, the young children, the
elderly and people with weakened immune systems may be susceptible to these.
Heavy rains and floods can carry bacteria, wastewater, fertilizers and other or-
ganic waste into rivers and lakes. Without proper treatment, these episodes can
lead to direct contamination of drinking water sources.

It is increasingly accepted that waterborne disease outbreaks are linked, at least
partially, to climatic conditions. These circumstances are indeed conducive to the
outbreak of the disease epidemic. Researchers have determined that more than
half of waterborne disease epidemics are preceded by episodes of heavy rainfall.
It is also possible that rising temperatures will worsen the problems of their de-
composition, thus giving the water an unpleasant odor and taste. In addition, high
temperatures and increased rainwater runoff, combined with increased beach
use, have been shown to be associated with an increase in infectious disease
among people who carry out aquatic and nautical recreational activities.
Conclusions. Extreme weather events (especially floods) increase the risk of
drinking water supply infrastructure failure due to blockage or overcapacity. This
requires rigorous management of water supply conditions throughout the climate
changing and its consequences.
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decay,  fluoride, in drinking water can be either beneficial or detrimental to health, depending on

drinking water. its concentration. At present, it is considered that certain fluoride deficiency in
drinking water and in the body is accompanied by an increase in the incidence of
dental caries, which is one of the most widespread pathological processes in
modern humanity. Previous studies in this compartment have shown that in are-
as with very low concentrations of fluoride in water, lower than 0.5 mg/L, the
incidence of tooth decay is increased, which is 3-4 times higher compared to are-
as where the fluoride concentration is optimal.
Material and methods. Hygienic, sanitary-chemical and statistical investigation
methods were used. The results of the laboratory investigations, carried out dur-
ing the audit monitoring of the drinking water quality from the underground
sources, from all the territorial administrative units of Republic of Moldova, for
the period 2015-2019 were evaluated.
The dynamics of the incidence and prevalence of dental caries in the population
of students in the schools of Republic of Moldova was studied over a period of 15
years (2005-2020), based on the results of medical examinations (f-12 A) re-
trieved from the Department of Nutritional Health and youth of the National
Agency for Public Health.
Results. The population that uses water from surface sources is usually exposed
to low concentrations of fluoride. However, the results of the current study indi-
cate that very low levels of fluoride are also found in some groundwater sources.
[t was found that in all the investigated artesian wells, investigated in the repub-
lic, an average fluoride concentration below 0.5 mg/L was registered in Chisinau
municipality- 58.4% and Soldanesti district - 66.7%. The results of the estimated
fluoride deficiency concentrations in water from the public wells of the republic,
showed an average of under 0.5 mg/L found in Leova districts - 84.0%, Nisporeni
- 91.9%, Calarasi - 84.5%, Soldanesti - 62, 5%, and Straseni district -64%.
Moreover, the spread of dental caries among students living territorially and geo-
graphically in Republic of Moldova was studied. The average level of morbidity
due to dental caries during the years 2005-2020 is 162.114+3.98%/490 incidence
and 89.4+4,349/y99 prevalence. Dental caries in the period under observation
ranges from 4.1% to 4.6% incidence and from 4.3% to 5.1% prevalence in the
general morbidity structure included in that category.
Conclusions. The greatest preventive effect of dental diseases (from 40 to 70%) is
provided by the fluoride intake found in drinking water. It is obvious that the popu-
lation in the above-mentioned districts with fluoride-deficient groundwater
sources is exposed to a major risk of tooth decay, which, according to some authors,
is estimated to 90%. It should be mentioned that a level above the average in inci-
dence and prevalence rate of dental caries is characteristic for students within
43.8% of administrative-territorial units from the Republic of Moldova. Dental car-
ies prevention measures are easier to implement by using fluoride-containing
toothpastes, eating fluoride-rich foods, and maintaining dental hygiene.
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Keywords: drink- Introduction.The population of the ecocrisis region, as a rule, uses poor-quality
ing water, water- drinking water (Yu.N. Talakin et al., 2007, D.O. Lastkov, 2011). In recent years, the
supply, reservoirs, situation has not changed, and it should be expected that such water consumption
IO_CGI military con-  will steadily increase due to anthropogenic pressure and adverse climate change
flict. (D.O. Lastkov, A.G. Kozakov, 2016, 2017, D.O. Lastkov, 0.V. Sokolova, 2018).
The purpose of the study was to assess the hygienic conditions and forecast
changes in domestic and drinking water supply and water bodies in an ecocrisis
region throughout a local military conflict, as well as to develop recommendations
for its quality provision.
Material and methods. A hygienic assessment of changes in domestic and drink-
ing water supply and water bodies was carried out during 2 time periods: pre-war
(2010-2013) and military (2014-2020). Statistical processing was carried out by
conventional parametric methods using the MedStat licensed software package.
Differences between the indicators of the pre-war and war periods were estimat-
ed by the Scheffe method of multiple comparisons.
Results. During the war period, there was a deterioration in water quality in most
water supply sources and water bodies, viz. in terms of sanitary and chemical
indicators, the water supply network (p<0.05), the municipal water pipes
(p<0.01), and water from open reservoirs were assessed (p<0.05); according to
microbiological indicators (p<0.05), including rural water supply systems
(p<0.01). During the war period, there was a trend towards an increase in the
number of samples that did not correspond to sanitary norms in terms of the con-
tent of nitrates (by 2 times) and coliforms (by 2.1 times). The proportion of sam-
ples that did not meet the sanitary norms in terms of microbiological parameters
in the pre-war years almost did not change, however there was an increase during
the war period in 2015-2016. During the war period, water samples were as-
sessed significantly more often that actually did not meet the sanitary norms:
according to sanitary and chemical indicators - in public water supply systems,
including open reservoirs; according to microbiological indicators - in rural water
supply systems. The decrease in water quality during the war period was ob-
served in most water sources. The amount of samples that did not meet sanitary
standards in terms of sanitary and chemical indicators in the pre-war years prac-
tically did not change; during the war period there was an increase in 2015-2016
and in 2020; in terms of organoleptic indicators, there was a significant increase
with a 2-fold drop in 2016 and 2019.
Conclusions. It is shown that drinking water is not one of the main sources of
heavy metals in the human organism. It has been established that interfacial ten-
siometry used to study the surface tension of water is an informative express
method for assessing the biological value of water. The present study has substan-
tiated the negative forecast of the subsequent dynamics of the drinking water
quality lacking additional treatment and under the conditions of anthropogenic
pressure and adverse climate change.
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Introduction. Drinking water quality is a key issue due to the impact of chemical
and microbiological parameters on the population health, and, in particular, on
the health of employees of meat, poultry and egg safety branch (MPES).

MPEs must be provided with a sufficient amount of water of a guaranteed quality
for technological, hygienic and drinking water needs and comply with the Law no.
182 0f 19.12.2019 on drinking water quality.

The adverse effects of chemical or microbiological indicators of the water quite
vary and depend not only on the biological characteristics of the human body, but
also on the values and the period of action.

Material and methods. The purpose of the study was to assess the laboratory
test findings of drinking water quality from the MPEs during 2018-2021.

Results. Currently, the drinking water for the four studied MPEs (Anenii Noi dis-
trict - no. 1 and 4, Soroca - no. 2, and Balti - no. 3) is provided from their own
wells, thus not supplying drinking water to the population of the above-
mentioned localities.

The evaluation of the laboratory results of the water quality from the MPEs
showed that the underground sources under study revealed various values of the
chemical indicators. The average concentrations of iron content found in the sam-
ple from MPE no.4 ranged betwee 0.3+0.2 mg/L, compared to 0.2+0.03 mg/L in
the sample from MPE n r.1. At the same time, while comparing the mean iron con-
tent in water from MPE no. 1, it was 2 times higher compared to MPE no. 2 (95%,
CI - 0.1-0.05; p=0.0008). At the same time, there was an excess of iron concentra-
tion at MPE no.4, viz. about 3 times higher compared to MPE no.2 or (95%, CI -
0.4-0.008; p=0.05). The ammonium content in water exceeded the maximum
permissible limits in MPE no. 2 and MPE no.4, being of 0.46+x0.04 mg/L and
1.6£1.5 mg/L, respectively. While comparing the mean values of the ammonium
concentration between these MPEs, MPE no. 4 exceeded the average ammonium
concentration by 3.5 times compared to MPE no. 2 (95%, CI - 2.6-0.4; p=0.12).
The values of hydrogen sulfide were as following: at MPE no. 1 - 146.4+106.6
mg/L, MPE no. 2 - 97.6+2.1 mg/L, MPE no. 3 - 96.6+2.7 mg/L and MPE no. 4 -
96.4+3.4 mg/L. While comparing the mean values of hydrogen sulfide concentra-
tion, a 1.5-time fold increase was found at MPE no. 1 compared to the enterprise
no. 4 (95%, CI - 159.9-59.9; p=0.3). Higher values of iron, ammonium and hydro-
gen sulphide content in the water from the wells of the studied meat processing
enterprises did not affect the health status of the workers, thus no health manifes-
tations were attested and hence the employees did not seek medical care.
Conclusions. The results of the study of the water quality from the wells of the
meat processing enterprises showed that the average values of the iron content
were 3 times higher at the MPE no.4 compared to MPE no. 2, while the ammonium
content was 3.5 times higher compared to the same MPE no. 2, and the concentra-
tion of hydrogen sulfide at MPE no. 1 was 1.5 times higher compared to MPE no. 4.
Multi-sectoral coordination, including the involvement of economic operators, are
needed to ensure the meat processing enterprises with drinking quality water.
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Introduction. Dental fluorosis is an endemic condition of hard dental tissue, caused
by excessive exposure of the child's body to the action of fluoride during toot for-
mation and mineralization. Dental caries is a condition of the dental hard tissues,
caused by the following four major risk factors: the cariogenic diet, the susceptibility
of the enamel, the cariogenic microorganisms of the bacterial plaque and time. The
susceptibility of the enamel to the acidic action is largely determined by various fac-
tors, such as the extent of structural and chemical changes in fluorotic enamel, eating
habits, fluoride levels in drinking water and food as well as in the oral cavity, saliva
amount and quality changes, as well as oral hygiene. Despite its relationship with
fluoride, which is recognized as the main reason for the reduction in the prevalence
and intensity of tooth decay in recent decades, the susceptibility of fluorotic enamel to
caries remains ambiguous. There are regions in the Republic of Moldova where the
concentration of fluoride in drinking water exceeds the normal range, amounting for
14 mg/L, especially in deep water. Epidemiological literature data indicate a high
frequency of dental fluorosis in the Republic of Moldova. The frequency of fluorosis in
6-year-old children from regions with high fluoride content in drinking water makes
up 62.5%, in 12-year-old children - 79.8% and in 15-year-old children - 80.5%. The
prevalence rate of caries also shows high values, thus the frequency in the 6-year-old
age group is 87.4% of dental caries, 77.53% for 12-year-old participants and 86.2%
for 15-year-old participants, respectively. The purpose of the study was to estimate
the prevalence and intensity of dental caries in children and adolescents from two age
groups 12 and 15 years old, from the Republic of Moldova, diagnosed with dental
fluorosis. Material and methods. This research is a descriptive observational study,
in which the data obtained from the examination of 57 children, diagnosed with den-
tal fluorosis during the years 2018-2021 were analyzed. The patients were divided in
two age groups. The first group included children aged 12 (24 patients) and the sec-
ond group - those aged 15 (33 patients). The following indices were analyzed: fre-
quency and intensity indices of dental caries per each age group, distribution of cases
according to gender, type of dental fluorosis as well as the distribution pattern of den-
tal caries according to teeth group or tooth surface. Results. The distribution of pa-
tients according to the type of fluorosis was as follows: weak type was diagnosed in
28% of cases, mild types - in 72% of cases. The frequency of dental caries was higher
in the 15-year-old age group found in 51.5% of cases compared to 20.8% in the 12 -
year-old age group, which is explained by an increased frequency index due to aging.
Dental caries was found more frequently in girls, viz. 27.3% compared to boys -
15.3% within the 12- year- old age group, and in - 52% of girls and 50% of boys with-
in 15-year-old age group, which is consistent with international data in this field. The
intensity of dental caries (DMF) in the 12-year-old age group was equal to 3 and in the
15-year-old age group = 3.4. The most commonly affected teeth were the first lower
molars (98% of cases), and the most commonly affected dental surfaces were the
occlusal ones (100%). In all the cases, the teeth with milder type of dental fluorosis
were affected. Conclusions. Contrary to popular belief that fluorotic teeth are im-
mune to tooth decay, it was found that they are susceptible to acid attacks and there-
fore may eventually develop tooth decay. However, the carious pattern of fluorotic
teeth differs from that of non-fluorotic ones. In our study, only the grooves and cracks
in the occlusal surfaces of the molars were affected by tooth decay. Further studies in

this area are needed to explain this phenomenon.
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Introduction. Monitoring drinking water quality is a primary task of the National
Public Health Agency and the country as a whole. The monitoring of drinking wa-
ter quality is currently carried out in accordance with the provisions of Law
182/19 on drinking water quality and the Sanitary Regulation on small water
supply systems, approved by Government Decision of the Republic of Moldova no.
1466/2016. These legal provisions cover all types of drinking water sources: ar-
tesian wells, aqueducts and decentralized systems.

Material and methods. In order to achieve the objectives of the current study,
hygienic, sanitary-chemical and statistical investigation methods were used. The
results of the laboratory investigations, performed during the audit monitoring of
the quality of drinking water used for drinking purposes by the population of the
Republic of Moldova, for the period 2017-2020 were evaluated.

Results. According to the National Bureau of Statistics, in the Republic of Moldo-
va, about 60.6% of the country's population benefits from centralized water sup-
ply services. The largest share of the population provided by water supply sys-
tems in this way is registered in Chisinau (88.1%) and ATU Gagauzia (78.4%),
followed by the South region - 64.4%, Central part - 49.7% and North - 43.9%.
Typically, the urban population has a centralized water supply. In rural condi-
tions, 44.6% of localities are connected to the centralized system, the rest of the
population uses drinking water from wells for drinking purposes. The share of
water non-conformity in urban aqueducts, fed from the surface and underground
sources is on average 8.6 and 40.1%, respectively, in terms of chemical parame-
ters (in microbiological parameters, at 6.3 and 5.6%). The aqueducts from rural
areas are mainly fed from the underground sources, the average share of water
non-compliance with chemical parameters is 52.0% (microbiological - 21.0%).
The population that does not have access to centralized sources of drinking water
use water from mine wells, which in 77.2% of cases do not correspond to chemi-
cal parameters and in 47.6 percent of cases to microbiological parameters. The
water nitrate content of samples retrieved from public wells, during the years
under study, showed non-conformity in 56% of cases (2019 - 60.0%, 2018 -
59.0%). As regarding the fluorine and iron content, the water from the investigat-
ed wells showed non-conformities in 4.8 and 1.5% of cases. In terms of microbio-
logical parameters, 55% of the researched samples did not correspond to the pro-
visions of the sanitary norms (a. 2019 - 56.6%, a. 2018 - 60.0%). The obtained
results showed that the quality of the water from the wells continues to display
major non-conformities, the groundwater being compromised on the entire terri-
tory of the republic as a result of the anthropic activity.

Conclusions. In order to ensure population with safe quality water, well-
coordinated multisectoral interventions and the political will of national decision-
makers are required.
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Introduction. In the Republic of Moldova, the population is supplied with drink-
ing water from surface sources, which is mainly provided from the basins of the
Dniester and Prut rivers, where the water quality varies greatly. Apart from these
two cross-border rivers, in accordance with Government Decision no. 890 of
12.11.2013 on the approval of the Regulation on environmental quality require-
ments for surface water, the National Agency for Public Health also monitors the
quality of surface water from sources used for recreation and irrigation.

Material and methods. 379 water samples from fixed points along the Dniester
and Prut rivers were investigated for sanitary-hygienic and microbiological indi-
cators. Hygienic, statistical, descriptive and analytical methods were used within
the study.

Results. During 2020, in order to monitor the quality of surface water, 379 sam-
ples were taken and investigated for chemical and sanitary parameters (Dniester
River - 70 samples, Prut River - 50 samples, sources used for recreation — 101
samples, sources used for irrigation - 35 samples and other sources - 123 sam-
ples) and 428 samples were assessed for microbiological parameters (Dniester
River - 89 samples, Prut River - 47 samples, sources used for recreation - 143
samples, sources used for irrigation - 56 samples and other sources - 56 sam-
ples). The results of the laboratory investigations of the monitored surface
sources show that, depending on the sanitary-chemical indicators, the largest
share of samples was related to quality class I and II (very good and good) to
which the Prut water was attached (66.0%), water from irrigation sources
(53.0%) and water from the Dniester River (50.0%). Furthermore, it is worth
mentioning that 40.0% of samples from the Prut district were classified as being
quality class IV and V (polluted and highly polluted). This share was 5.7 times
higher compared to the water quality in the Dniester River, the estimated index
being of 7.0%. The main indicators according to which the water was classified as
polluted and highly polluted were the turbidity and the parameters of the oxygen
regime, which are largely influenced by the hydrometeriological conditions. Thus,
it should be concluded that the Prut River water is much more vulnerable to cli-
matic changes compared to the Dniester River water, which has a higher self-
purification capacity. Microbiological investigations of surface water quality were
performed using the following parameters: total coliform bacteria, E. coli, intesti-
nal enterococci, pathogenic microorganisms (Salmonella, Shigella, Vibrioholera),
Colifagi. The results of the investigation showed a permanent pollution of the wa-
ter basins with wastewater and other organic pollutants. Stable pathogenic micro-
flora was detected in the water basins. In 2020, out of the total number of samples
investigated for microbiological parameters, 9.0% of the pathogenic microflora
was detected in the Dniester River, 8.4% - in water basins used for recreation and
3.2% in other water basins.

Conclusions. There has been a sharp decline in the quality of surface water in
these two rivers due to anthropogenic pollution with untreated or partially treat-
ed wastewater.
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Introduction. Drinking water quality is a major public health issue. In the Repub-
lic of Moldova only 35% of the population uses water for drinking purposes from
surface water sources, the others use water for this purpose from underground
sources, having the highest share of non-compliance with sanitary-chemical and
microbiological parameters.

Material and methods. The present study evaluated and analyzed the water
quality service of the Prut river aqueduct, the artesian wells aqueduct and the
wells, via 11 sanitary-chemical indices. The research was based on hygienic, de-
scriptive, analytical, sanitary-chemical and statistical methods. This study was
conducted under the State Program on "Estimating the risk to human health at-
tributed to exposure to priority chemicals in the Republic of Moldova", cipher
20.8000.8007.35.

Results. The analysis of the obtained data showed that the highest values of the
summary water mineralization are characteristic for the samples taken from
wells constituting 1.36+0.2 g/dm3, as well as for those from the aqueduct fed from
the artesian well - 1.15+0.18 g/dm3. Lower values were found in water from Prut
River aqueducts, accounting for 0.71+0.08 g/dms3. The concentration of Fe ions
was higher in the water from the Prut River aqueduct, showing values of
0.028+0.026 mg/dm3, followed by water from the aqueducts fed from the artesian
wells - 0.023+0.018 mg/dm3 and water from the wells - 0.02£0.01 mg/dm3. The
maximum values of copper concentrations were recorded in water from wells,
which amounted to 0.04+0.03 mg/dm3, followed by water from artesian well-fed
aqueducts - 0.034+0.05 mg/dm3 and water from the Prut River aqueducts -
0.027+0.002 mg/dms3. The fluoride content in the investigated sources varied
within very small limits from 0.05+£0.04 to 0.95+0.6 mg/dm3. The average concen-
trations of ammonia in the water of the Prut River aqueducts and in the water
from the wells showed equal values - 0.14+0.1 mg/dm3, whereas the content of
the estimated index was correspondingly 10 times higher in the water from the
artesian wells (II 0.06-1.5; p<0.0001). The same legitimacy is characteristic for
the nitrogen content, the concentration in the artesian well water being of
0.004+0.006 mg/dm3, corresponding to 13.3 (CI 0.02-0.07; p=0.0003) and 5 (CI
0.02-0.07; p=0.0009) times higher compared to the water content of the Prut Riv-
er aqueducts and water assessed from the wells. The content of nitrates in the
water of the Prut River the aqueducts and in the investigated artesian wells did
not differ significantly, being 4.8+2.4 and 4.09+3.1 mg/dm3, respectively and
showing low values, while the concentration of this index investigated in the wells
corresponded to 13.9 (CI 59.03-75.1; p<0.0001) and 17.2 (CI 59.03-75.1;
p<0.0001) or showing higher values compared to the aforementioned sources,
thus exceeding the CMA of 50 mg/L.

Conclusions. The water from the river aqueduct is considered the safest source
of drinking water supply for the population in terms of its sanitary and chemical
parameters.
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Introduction. Water is an essential environmental factor for maintaining good
health. Unfortunately, the rural areas face many problems related to water supply.
These problems are due to the lack of central water supply systems and sewerage
systems. Improvised water supply systems (wells) and the absence of sewerage
systems (latrine type toilet) are a major public health problem. There is an in-
creased risk of water pollution and contamination that needs to be known and
considered.

Material and Methods. The evaluation was carried out on a number of 60 public
wells/springs in lasi County in 2020. The number of consumers per water source
varies from 4 to 400 people. The water was analyzed chemically and microbiolog-
ically. Chemical analyzes included the determination of oxidability, ammonium,
nitrites and nitrates levels. The values obtained were compared with the refer-
ence values found in the national legislation. The microbiological examination
included the determination of coliform bacteria, Escherichia coli and enterococci.
The values obtained were compared to those stated in the current legislation.
Results. The oxidability values did not show any major problems, there were only
4 wells (6.66%), the level being between 5.88 and 9.32 mg 02/L (normal value 5
mgO0;/L). Ammonium showed high values in 7 wells (11.66%), which ranged from
0.660 mg/L to 3.04 mg/L (normal value max. 0.5 mg/L). Nitrites were within
normal limits in all wells as they decompose very quickly. Unfortunately, nitrate
accumulation has occurred, which means that a large amount of organic matter
has decomposed. There are 39 wells (65%) in which the nitrate concentration
ranged between 56.18 and 882.0 mg/L (compared to a maximum acceptable level
of 50 mg/L). However, there was a low number of intoxication, viz. only 3 cases
reported per year. The challenging problem is related to the microbial contamina-
tion that has often far exceeded the allowed values. Coliform bacteria were within
normal limits (0 germs/100 ml water) in only 4 wells (6.66%). The values ranged
from 20 to 90 germs/100 ml of water, which is a risk to the health of the popula-
tion. Escherichia coli was absent in 19 samples (31.66%). In most wells the values
ranged from 10 to 80 germs/100 ml of water, compared to the recommended
level of 0 germs/100 ml of water. Enterococci were within normal limits (0/100
ml water) in only 9 samples (15%). Samples from the other wells reported values
from 10 to 90 germs/100 ml of water. In this context, the risk of acute diarrheal
disease is very high. In 2020, 4225 people were diagnosed with acute diarrheal
disease, which is an alarming signal. Unfortunately, local authorities have little
interest in these aspects of public health.

Conclusions. It is necessary to carefully monitor the water sources and the water
supply of the population since there is a high risk of waterborne disease out-
breaks.
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Introduction. Antimicrobial resistance is a widespread and tough challenge, if
not impossible, to limit by biological, physical or geographical barriers. This is the
reason behind the "One Health" approach, which guides all rules and research
plans on antimicrobial resistance worldwide. The abusive and excessive use of
antimicrobials in human medicine, veterinary practices, agriculture and aquacul-
ture has traditionally been considered the main reason for the global spread of
antimicrobial resistance. The purpose was to assess the epidemiological risk of
wastewater as a source of antimicrobial-resistant bacteria concerning public
health, focusing on low- and middle-income Eastern European countries.

Material and methods. To achieve this goal, the development of a secure, cost-
effective and sustainable technology has been planned, which could easily be in-
troduced in low- and middle-income countries. There have been outlined the fol-
lowing steps: mapping the consumption of antimicrobial emulsions at the nation-
al level (primary, cross-sectional study, complete sampling, based on imported
data and centralized public acquirement of medicines); research regarding the
knowledge, attitudes and practices of the population on antimicrobial resistance
(primary, cross-sectional, descriptive study); qualitative and descriptive evalua-
tion of barriers to reduce the phenomenon of antimicrobial resistance by the
healthcare services; research regarding the knowledge, attitudes and practices in
human and veterinary healthcare on antimicrobial resistance (primary, cross-
sectional, descriptive study); screening and investigation of the microbial re-
sistance mechanisms to the strains isolated from patients with infectious patho-
logical processes (preclinical study); analysis of the specific features and sampling
of the Constructed Wetlands in Orhei (preclinical study). The Ethics Committee of
Ministry of Health of RM positively approved the Research PhageLand.

Results. The obtained results of this research will contribute to a better
understanding of the involved factors that are generating the broadening of
antimicrobial resistance and how they influence the transmission among different
hosts (bacteria, animals and humans). Moreover, it can also have a major impact
to the engineering field and wastewater management companies by expanding
the range of tools with sophisticated technologies, designed to reduce the risk of
transmitting antimicrobial resistance in wastewater and improve sewerage
practices.

Conclusions. The effective use of knowledge and practices in the worldwide fight
against antimicrobial resistance, providing useful data, applicable knowledge,
efficient, environmentally friendly and cost-effective protocols and technologies,
which can be scaled, implemented and used at the European and international
levels with no economic or geographical obstacles.

Acknowledgment. The research was conducted in the Republic of Moldova within
the JPIAMR projects (PhageLand), project number - 22.80013.8007.1.
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derground waters  dustry, agriculture and the living standards of the population on Earth, the water
quality, potabili-  quality has deteriorated catastrophically. This endangers the health of the popula-
zation processes. tion, causing the spread of infections and the appearance of chronic diseases. The
study carried out by researchers from the Water Chemistry Laboratory of the
Institute of Chemistry over the last 25 years, aimed at the establishing of the
chemical indices of natural water quality showed that in most cases, water from
underground wells does not comply with the required sanitary norms of the
“Drinkable Water” STAS. Scientific research has been carried out using physical,
chemical and physico-chemical processes such as aeration, oxidation, ion ex-

change, adsorption on activated carbon, and reverse osmosis.

Material and methods. The water samples of the underground wells from dif-
ferent geographical areas of the Republic of Moldova were taken in plastic bottles,
of which three 1-litre bottles were completely filled and transported to the labor-

atory in refrigerated boxes for a maximum of 5 hours for being analyzed.

The concentration of hydrogen sulfide and soluble sulfides, ammonia and ammo-
nium ions, nitrite ions, nitrates, chlorine, fluorine, sulphates, iron, manganese,
calcium, magnesium, and permanganate oxidability was determined using the
analytical methods and standardized spectrometry. The removal of chemical
components that exceeded the maximum allowable concentration (MAC) in
drinkable water was performed using the unique pilot plant developed and built
at the Laboratory of Ecological Chemistry of the Institute of Chemistry. The re-
search leading to these results has received funding from Innovation Staff Ex-

change Programme and institutional project DISTOX, no. 20.80009.7007.21

Results. The analysis of chemical water quality indices retrieved from 115 arte-
sian wells from different geographical areas of the Republic of Moldova revealed
that the most frequent MAC values exceeding these indices are the values of am-
monia concentrations and ammonium ions, hydrogen sulfide and soluble sulfur,
sodium ions, iron, manganese nitrites, nitrates, as well as the oxidability of the
permanganate. It has been established that out of the 115 artisanal wells under
study, 96% do not fully comply with the quality indices required for drinkable
water. Water taken from underground wells, showing chemical quality standards
exceeding MAC has been treated under dynamic conditions using the following
consecutive processes: mechanical filtration, aeration, oxidation, ion exchange,

adsorption on activated carbons.

Conclusions. The underground waters from the Republic of Moldova are of poor
quality. Using consecutive processes of filtration, aeration, oxidation, ion ex-
change, adsorption on activated carbons, reverse osmosis, water with drinkable

qualities can be obtained.
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Introduction. Water is the environment in which all the vital processes of the
human body occur, as well as the water element is one of the environmental fac-
tors with multiple effects, both positive and negative for the health of the popula-
tion. Therefore, its physico-chemical and biological state determines the existence
and security of human society. Providing the population with good quality water
in sufficient quantities is an effective measure for the prevention and prophylaxis
of communicable and non-communicable diseases. The purpose of the study was
to analyze the current situation regarding the causes and factors that determine
the water quality for human consumption.

Material and methods. A descriptive bibliographic study was conducted on the
water quality for human consumption. The study focused on the analysis of scien-
tific articles, reports and guides published online. Databases and open access plat-
forms were used to collect the information.

Results. From a qualitative point of view, groundwater is considered as clean and
complying with drinking water standards. The chemical composition of ground-
water varies. In most cases, it reveals high mineralization and a surplus. Ground-
water across the territory of the Republic of Moldova is protected from surface
pollution in different ways. Its content is influenced by agricultural activities, par-
ticularly, by the rational use of mineral fertilizers and large livestock complexes.
The chemical composition of groundwater in different regions of the Republic of
Moldova is as follows: in ordinary wells and springs, the total mineralization is
66.8 mg/L, nitrates - 52.4 mg/L, fluorine - 9.2 mg/L, sulphates - 13.5 mg/L; in
artesian wells, the total mineralization is 39.7 mg/L, nitrates - 3.2 mg/L, fluorine-
23.2 mg/L, sulphates - 2.7 mg/L. About 40% of these sources belong to the cate-
gory of waters with high mineralization and 23.2% with increased amount of flu-
oride. High mineralization is characteristic of the southern part of the Republic of
Moldova. Almost the same situation has been recorded in the southwestern re-
gion of Romania, where the quality of groundwater, intended for human con-
sumption, far exceeds the normative values, especially the water mineralization
indices. The situation in Romania is characterized by the existence of territories
with frequent and important pollution of well water with nitrogenous substances.
This situation varies depending on the demographic, socio-economic peculiarities,
especially in the rural area. A major problem is the microbial contamination of the
water, being a source of infections that can cause many deaths. There are actually
two worldwide trends, viz. there are frequent water epidemics with Salmonella,
Shigella, Escherichia coli within the developing countries, while whole regions are
affected by Vibrio cholerae, whereas the industrialized countries do not have
these problems, however, other agents have appeared such as Giardiasis and
Cryptosporidiosis.

Conclusions. Thus, to sum it up, water quality presents an important public
health problem induced by the wide territorial and spatially dependent varia-
tions, from the point of view of the natural chemical composition or due to the
population activity.
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Introduction. The drinking water and mineral water market shows that the con-
sumer is often interested in the use of waters for prophylactic purposes, fortified
with microelements, vitamins, etc. Over the years of experience, the population
has been interested in iodized water.
Material and methods. In collaboration with the National Center for Public
Health, a study was achieved about iodine deficiency in a group of children and its
reduction due to the consumption of iodized fortified water. The water produc-
tion technology fortified with this microelement was developed and implemented.
Results. The following technological process is used to produce iodized fortified
water. The water extracted from the artesian well is divided into two streams: (1)
the first stream is filtered at 20 pum, softened by the ion exchange plant or dosed
antiscalant in the stream, filtered at 5 um, demineralized by the reverse osmosis
plant and collected in tanks E3, E4 and E5 with total volume V150m3; (2) the sec-
ond stream is filtered at 20 pm, passed through the zeolite filter, filtered at 5 pm,
then mixed with the first stream in the collection tanks E3, E4 and E5. The ratio of
water flows is established in such a way that the mineralization of the obtained
water is equal to 0.45-0.65 g/L, in a ratio of approximately 60/40%. In sections,
the water undergoes final filtration through a 1-pm filter, then disinfected by bac-
tericidal plant and sent to the bottling lines. The iodine concentrate is dosed with
the dosing pump into the water stream immediately before bottling. The produc-
tion capacity of the dosing pumps is calculated based on the amount of water in
the flow, which drains in a unit of time and the concentration of iodine. The iodine
concentrate is calculated using the following formula:
A=(Q-K2)/K1 (1), whereas:

A - the amount of iodine concentrate, dm3;

Q - the amount of water in flow, dm3/h;

K2 - iodine concentration in the finished product, ug/dms3;

K1 - iodine concentration in iodine concentrate, pg/dms3.

The production capacity of the dosing pumps is calculated by the formula:
D =100 x A/Qm, (2),in which:

D - production capacity of the dosing pump, %;

A - the required amount of iodine concentrate (from formula 1), dm3;

Qm - maximum production capacity of the dosing pump, dm3/h.
From the collection tanks the water is transmitted to the bottling department.
Prior to bottling, the organoleptic characteristics (clarity, color, taste, odor, pres-
ence of foreign inclusions) of the water are determined, as well as the iodine con-
tent, which must be within the range of 80-125 pg/dm3. If the water meets both
the requirements of SF 06817943-002 and the recipes, it is sent to bottling and in
the sales packaging. In case of deviations from the iodine content, the production
capacity of the dosing pump is corrected.
Conclusions. The implemented technology allows the production of iodized wa-
ter, which is beneficial for the prophylaxis of goiter edema in the population.
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Introduction. Antimicrobial resistance is a worldwide problem that is both
pressing and challenging due to the rate at which it is spreading, and the lack of
understanding of the mechanisms that link humans, animals and environmental
sources contributing to its proliferation. Antibiotic pollution is becoming an in-
creasingly serious threat across different countries. Potential risks associated
with release of human antibiotics into the environment have become an increas-
ingly important issue of the environmental health. This concern has been driven
by the widespread detection of antibiotics in all aquatic compartments. Antibiot-
ics are ubiquitous in the environment and significant concentrations have been
detected in water sources. The prevalence of antibiotics and antibiotic resistant
genes in water has drawn attention in recent years, due to their potential public
health risks.

Material and methods. The purpose of the study was to carry out an analysis of
the literature related to antibiotics and antibiotic resistant genes in groundwater,
based on 61 bibliographic scientific research across the country and abroad using
Academic Google and PubMed databases for articles published between 2016-
2021.

Results. Antibiotics play a significant role in the induction and dissemination of
antibiotic resistance genes in water that has recently become the primary envi-
ronmental concern. Over the recent decades, antibiotics and antibiotic resistance
genes have been regarded as emerging pollutants. The abuse of antibiotics can
increase their residual amount in the water environment, which causes the en-
hancement of antibiotic resistance, being recognized as a new type of pollutant.
Various types of normal bacterial genes that become activated under severe anti-
biotic stress, produces resistant enzymes even under normal conditions. There-
fore, the resistance genes are being transferred horizontally from one bacterial
cell to another, thus, increasing resistance to antibiotics. The distribution of anti-
biotics in water sources varies significantly in time and space, corresponding to
the amount of antibiotics used locally. The main source of this contamination in
the aquatic environment is the wastewater from antibiotic manufacturers, large
scale animal farming, and hospitals. Environmental antibiotics pose a range of
risks and have significant effects on human health.

Conclusion. Antibiotics have greatly polluted the environment globally. The anti-
infectives in environmental waters is of interest because of their potential role in
the dissemination of anti-infective resistance in bacteria. Finally, scientific guid-
ance on drug use is still required to discourage and prevent antibiotic abuse. A
careful literature review was conducted in order to understand the sources, fate
and occurrence of antimicrobials in the aquatic environment. In this context, a
broad and specialized background was obtained, enabling a complete overview of
the state-of-the-art in these subjects.

Acknowledgment. This paper has been written within the framework of the pro-
ject: 20.80009.8007.09 "Studying the mechanisms of antimicrobial resistance in
gram-negative bacilli in order to strengthen the national surveillance system”.
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Introduction. Boron is a little known trace element from the metalloids class that
is supposed to be essential for the human body. The main source of boron for hu-
mans is drinking water. To date, there is evidence that boron can be beneficial for
bone and joint health, brain activity, hormonal health and can help the body to
metabolize minerals like calcium, copper, and magnesium. The purpose of this
study was to research the literature data to determine the role of boron for the
human body.

Material and methods. A study analysis of 150 bibliographic sources was carried
out that highlighted the boron functions and its role for the human body.

Results. Boron can be easily found in the form of compounds as borax, boric acid
and boron oxide in the environment, particularly in sea water, drinking water,
rocks and soil. Its concentration in water can vary from 0.001 to 150 mg/L de-
pending on geographic location. Along with the consumed food and the region of
provenience drinking water can provide a dose of 0.75-1.35 mg of boron per day.
Following available researches that extrapolate results from animal experiments,
for optimal health effects of boron a minimum dose of 0, 5 mg per day is needed.
World Health Organization suggests that an acceptable safe range for population
means 1-13 mg of boron per day for adults. This indicates that usual intakes of
boron above 1 mg day may promote human health. Most ingested boron is con-
verted into boric acid in the gastrointestinal tract, then rapidly absorbed in the
proportion of 85-90%, used in the body processes and excreted in that form most-
ly in the urine. That means that boron is not toxic, and its deficiency is more dan-
gerous than the excess. Available human studies suggest that boron is beneficial
for bone maintenance and can reduce the risk for osteoporosis. More than that,
daily boron supplementation with 6-12 mg of calcium fructoborate can decrease
joint rigidity and increase mobility, the symptoms being associated with osteoar-
thritis and rheumatoid arthritis. Boron has positive effects on vitamin D metabo-
lism or utilization, circulating homocysteine levels, and S-adenosylmethionine,
compounds which affect brain function, thus, it seems reasonable to suggest that
nutritional intakes of boron have a positive effect on the central nervous system.
Some biochemical findings suggest that boron might be beneficial for reducing the
risk of the metabolic syndrome and diabetes through facilitation of the action or
releasing of insulin. Both animal and human findings indicate that nutritional
intakes of boron can reduce chronic inflammation determined by high serum C-
reactive protein, which is a risk factor for heart diseases. Following this findings,
boron is supposed to alleviate this risk factor and have a positive effect on heart
health.

Conclusions. Substantial evidence indicates that boron is a trace mineral that can
be easily found in drinking water and has health effects that may prevent or re-
duce the risk for bone diseases such as osteoporosis, osteoarthritis and rheuma-
toid arthritis, brain impairment, cardiovascular diseases and metabolic syndrome.
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Introduction. A clean environment is essential for human health and well-being.
The most well-known health issues are related to the pollution of the surrounding
air and poor water quality. Much less is known about the impact of hazardous
chemicals on population health and especially on the endocrine system. In
everyday life, people are exposed to a wide range of chemicals through polluted
air and water. In addition, the amount and variety of chemicals currently used and
the steady increase in chemical production suggest that human and water
exposure will continue to increase.

As aresult, there are health effects of exposure to chemicals, pesticides during life,
especially in vulnerable periods, such as early childhood, pregnancy and old age.
Material and methods. The evaluation of the pesticide amount was carried out
by analyzing the statistical data on "Report on health and epidemiological status"
F-18, of the Ministry of Health of the Republic of Moldova, "Report on the stock
and use of plant protection products" f-2/e and f-10/e of the Ministry of
Agriculture and Food Industry.

Results. The National Public Health Agency monitors the amount of pesticides
and other chemicals in surface water supply sources, especially water intakes for
centralized drinking water supply in order to reduce public health risks.
Hygienically estimating the variety and intensity of pesticide use, it was recorded
that in 2020, 1907.2 tons of phytosanitary products were used in the country,
their number being 1240. Of these, 179 are products that can affect the endocrine
system. These products get into the water as a result of use. The monitoring
results of the drinking water quality from the artesian wells for public use, which
accounted for 2908, showed a high level of non-compliance with chemical
parameters. The results of the laboratory tests reported that the share of samples
that do not comply with the sanitary norms in terms of chemical parameters,
taken and examined from the artesian wells in 2020, was on average 71%,
compared to 65.9% found in 2019. Poor drinking water quality and unfair
access to water are the risk factors that can be prevented and influenced.
Improving the quality of the environment in key areas, such as air and water, can
prevent diseases and improve human health.

Conclusions. The phenomenon of chemicals impact on public health, as well as
the quality of drinking water are the major global challenges and sources of
concern for the public health service. Thus, to sum it up, chemicals including
endocrine disruptors can be identified as substances of very high concern along
with those known to cause mutations, cancer and reproductive toxicity. The aim is
to reduce the use and, finally, to replace these substances with safer alternatives.
The effects of chemicals, including those involved in disrupting the endocrine
system, can be observed long after their exposure.
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Introduction. Currently, obesity as the 21st century's major disease has affected
almost every country worldwide, so it can be called a pandemic. Most studies
show that it is a consequence of modern lifestyle (S. Moossavi 2018, Wolfgang
Kopp 2019, Irina V. Leskova 2019). Obesity influences morbidity in many diseas-
es, including type 2 diabetes. According to some scientists, one of the remedies
used in fighting against obesity and its complications is the water diet, which is
quite effective (Elizabeth A. Dennis 2012, Jodi D. Stookey 2012, John C. Peters
2015).

Material and methods. The study was performed at the University Clinic of Pri-
mary Health Care of Nicolae Testemitanu State University of Medicine and Phar-
macy, based on the addressability of patients diagnosed with obesity and diabetes
mellitus, during 2020. The research is a cross-sectional descriptive study, which
included the interviewing method based on the questionnaire regarding the water
diet and publications retrieved from specialized sources. This present study used
bibliographical, observational, description, statistical, nutritional methods etc.
Based on the patient’s informed consent, 104 females were included within the
study, who were diagnosed with obesity associated with type 2 diabetes, aged
between 50 and 59 years, which served as criteria for study inclusion.

Results. The body mass index (BMI) was initially evaluated, the values showing
that out of 104 participants, 76 (73.08%) cases had BMI 230 kg/mz2, 20 (19,23%)
BMI 235 kg/m? and BMI 240 kg/m? was determined in 8 (7.69%) people. The
subjects selected in the study followed the water diet for 16 weeks. It consists of 4
types of water used between the main meals, according to a certain scheme, but
with a 25% reduction in the calories used before starting the water diet. While
following the diet, 24 (23.07%) persons did not lose body weight, however, in the
post-experimental questionnaire, it was determined that they did not comply to
the water and the low-calorie diet. 80 (76.93%) people who followed the water
and diet regimen after a prior training decreased their body weight from 3 kg to
12 kg over 16 weeks. People who lost between 2-7.9 kg did not strictly follow the
diet but had a hereditary predisposition to obesity and type 2 diabetes and ac-
cording to the questionnaire, suffered from sleep disorders, as well. In other peo-
ple where such disorders were not registered, the success rate of the water diet,
accompanied by the low-calorie diet, reduced the body weight of the respondents
from 8 kg to 16 kg. In 24 (23.07%) persons no changes in BMI were confirmed,
since they did not accept the water drinking regimens and hypocaoric diet, which
was actually the reason why a person had the same BMI = 40. Other study partici-
pants lowered BMI over 16 weeks, in total 80 (76.93%) people.

Conclusions. Based on the positive evolution of the subjects participating in the
study, it was found that water diet may reduce the body mass index (BMI) and
obesity associated with type 2 diabetes, respectively, as well as decrease the calo-
ries by 25% over 16 weeks.
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Introduction. Shortly after the outbreak of the COVID-19 pandemic, scientists
renewed their interest on the application of wastewater-based epidemiology
(WBE) to track the communal circulation of SARS-CoV-2 through the quantifica-
tion of its genetic traces in sewage. At national scale, such strategy was firstly im-
plemented in The Netherlands in February 2020 and, following the Dutch exam-
ple, similar sewage surveillance programs were later put into action by other
countries at different scales and coverages. At the time of writing, 58 countries
are currently monitoring the circulation of SARS-CoV-2 in wastewater as reported
at the COVID-Poops19 website. The purpose of this work is to describe the
roadmap for the implementation of a wastewater surveillance network at a na-
tional scale and to discuss the main challenges faced during its functioning.
Material and methods. It should be noted that all data generated are free for
scientific use, and it can be downloaded from a public repository at the Zenodo
website. The database is weekly updated and contains all molecular data obtained
from the samples analyzed.

Results. In Catalonia, a Spanish region of 7,5 million inhabitants, the Public
Health Agency of the Catalan government and the Catalan Water Agency promot-
ed and funded the implementation of the Catalan Surveillance Network of SARS-
CoV-2 in Sewage (SARSAIGUA) to provide information on the circulation of SARS-
CoV-2 at community level that complement epidemiological & clinical data. SAR-
SAIGUA started in 2020 by monitoring 56 WWTPs that assist 193 municipalities,
representing 80% of the Catalan population. Within less than 72 hours, weekly
samples are collected, analyzed, and results reported to Health authorities and
finally published in an on-line dashboard. After 19 months of monitoring, the
normalized daily loads of SARS-CoV-2 genes in the 56 WWTPs monitored, fairly
matched the sum of COVID-19 cases along the successive pandemic waves. More-
over, a good fit was obtained between the aggregated viral load (gen cop-
ies/day/100.000 inhabitants) and the epidemiological evolution of diagnosed
cases in the municipalities, served by the monitored WWTPs (r,,=0.59). In 2021,
SARSAIGUA started the monitoring of SARS-CoV-2 variants by sequencing sewage
samples every two weeks using Oxford nanopore technology and ARCTIC primers
targeting the S gene. The deployment of this sequencing approach has allowed to
track the introduction and spread of the Omicron variant and the concomitant
wane of the Delta variant across the territory.

Conclusions. Overall, and despite the difficulties and limitations associated to the
inherent complexity of wastewater, the usefulness of WBE to rapidly detect viral
transmission at community level is very helpful to Health authorities to better
manage the pandemic situation. This is particularly relevant under the current
scenario, where new emerging SARS-CoV-2 variants with higher fitness and
transmission potential outcompete old ones in a weekly time scale.
Acknowledgment. The research was realised in the JPIAMR projects: (PhageLand)
-22.80013.8007.1.
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Introduction. Access to safe water and hygiene is a precondition for a healthy
life. In the Republic of Moldova, it has been estimated that the incidence of acute
diarrhea and hepatitis A is about 15-20%, gastrointestinal diseases account for
22-25% and 100% of dental fluorosis are caused by the drinking water quality.
Effective communication with the population in order to prevent diseases related
to water quality and poor hygiene, protection and management of water re-
sources, and rational use of water are essential elements in the development and
implementation of national environmental and health policies. One of the objec-
tives of the National Program for the Implementation of the Protocol on Water
and Health is to increase the level of relevant knowledge on drinking water safety,
hygiene and health among population up to 80% by 2025 and up to 85% by 2030.
Material and methods. The purpose of this research was to evaluate the effec-
tiveness of communication and awareness-raising activities on drinking water,
hygiene and health. The communication and information interventions carried
out in the Republic of Moldova over the last 10 years were evaluated, as well as
the review of the specialized literature in the field of health communication in
relation to the environment.

Results. Communication and information dissemination to the public on water
and health issues is carried out in the following ways, including: (i) Publication of
regular official reports. These reports are prepared and published annually on the
official websites of the authorities (National Agency for Public Health, Ministry of
Environment, State Ecological Inspectorate, etc.) and contain data on water quali-
ty from various sources, access to improved water systems and disease incidence,
water protection measures, pollution prevention and impact prevention. It should
be noted that these reports are written in an academic, technical style that is often
difficult to understand for most of population. (ii) World Days Awareness Cam-
paigns. World Water Day (March 22) and International Handwashing Day (Octo-
ber 15) are marked annually. The actions carried out during these events usually
focus on information through the media, training of specialists, policy dialogues at
different levels, media coverage through social networks, distribution of infor-
mation materials, interpersonal communication, etc. Such actions are usually not
financially supported and with a less impact on the authorities and the popula-
tion. (iii) Communication and awareness campaigns on raising the level of
knowledge, attitudes and practices. These actions aim to change knowledge, atti-
tudes and/or behaviors regarding a certain issue related to water quality, sanita-
tion or hygiene, and are carried out in a certain period of time, with planned ob-
jectives and achievable results.

Conclusions. Effective communication with the public and active dissemination
of information are the key elements in the development and implementation of
environmental and health policies. Communication mechanisms, in terms of edu-
cational activities and public awareness and information campaigns, are regularly
used tools to increase understanding the relationship between water and health
at the Community level.
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Introduction. The Monitoring of the quality of drinking water, wastewater,
freshwater and seawater is of great importance for the safety and well-being of
people, fauna and flora. The medical staff involved in the medical waste manage-
ment system must know the definitions, categories and waste amount within the
unit; risks to the environment and human health at each stage of the waste man-
agement (waste removal; the plan for the management of the waste resulting
from medical activities), as well as the internal regulations and the codes of pro-
cedures applied to the collection, storage, transport and neutralization of the haz-
ardous waste. Material and methods. A structured literature review was con-
ducted, by analysing 21 sources, using the PubMed database. The word combina-
tions used were as following: "impact” AND "medical waste"; "Liquid waste" AND
"hospitals"; "Wastewater" AND "hospitals". Results. Hospitals are important
sources of pollutants resulting from diagnostic activities: chemical reagents, radi-
oactive markers, iodinated contrast agents, including pharmaceutical residues,
constituting liquid waste, including those without proper treatment, which may
end up into the wastewater and cause serious damage to public health and the
environment. Liquid wastes from hospitals include various biological fluids from
the human body, including blood. It is estimated that about 75% of hospital waste
is generated by medical care, while about 25% is classified as hazardous infec-
tious waste. In the context of the COVID-19 pandemic, this risk is constantly in-
creasing. The anatomo-pathological wastes, including biopsy materials collected
in operating rooms (amputated tissues and organs) and maternity (fetuses, pla-
centas), anatomical parts resulting from autopsy laboratories, animal carcasses
resulting from research and experimentation activities are often infectious delu-
sions. These comes into direct contact with the water, which then reaches the
sewer system. In general, wastes resulting from medical activities are improperly
collected, transported and stored, thus causing pollution of water basins near
localities or downstream areas, which are the main sources of water supply for
both humans and animals. In order to prevent the liquid waste leakage, medical
wastes must be stored properly. Storage spaces must be provided with an auto-
matic temperature monitoring and recording system, which will be systematically
evaluated. The temporary storage conditions should comply with the hygiene
regulations in force. The duration for transportation and final disposal of infec-
tious medical waste shall not exceed 24 hours. Medical waste generated on site
will be handed over to an authorized operator for the collection and transport of
hazardous waste for safe final disposal. Conclusions. The minimization of the
negative effect of liquid waste resulting from medical activity can be achieved by
disinfection and proper disposal of liquid wastes. Medical waste producers must
avoid mixing different types of hazardous waste, including hazardous waste with
non-hazardous one, whereas the medical units should be responsible for the on-
going training and education of employees.

Acknowledgment. The study has been carried out within the project "Study on the
management process of waste resulting from medical activities in the Republic of
Moldova", 2021-2022, funded by Soros-Moldova, No. G15131 of 01.09.2021.
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Introduction. Water safety planning is a comprehensive risk assessment and risk
management approach that includes all steps in a drinking-water supply chain,
from catchment to consumer. A Water Safety Plan (WSP) is a plan to ensure the
safety of drinking water through this approach. The World Health Organization
(WHO) recognizes WSP as the most reliable and effective way to manage drink-
ing-water supplies to safeguard public health. WSPs provide a proactive approach
to ensure water safety through good management of the complete water supply
system. This involves understanding the complete system, identifying where and
how problems could arise, setting up barriers and control systems to prevent
problems before they occur and ensure that all parts of the system continue to
function properly. The successful development and implementation of WSPs can
help improve the understanding of the water supply system, improve stakeholder
collaboration, improve operational efficiencies of the utility and provide a strong
framework to better target more sustainable long-term capital investments.
Material and methods. This research was aimed to evaluate the existing tools for
developing WSPs and identify gaps in the process, as well as to identify ways to
support water operators and local authorities in developing WSPs based on a risk
assessment of their water supply systems.

Results. To support water supply operators and local authorities in the develop-
ment of WSPs, two UNECE-supported training workshops were organized in 2015
and 2016 for 50 water supply systems, mostly urban, but also including 10 small
rural operators. In 2017, by the joint order no. 609/65/2017 of Ministry of Health
and Ministry of Environment, the National Guidelines for the Development of a
Water Safety Plan were adopted and entered into force. To ensure the participa-
tion of territorial Public Health Centers in the process, a training was organized
for public health professionals on the presentation of the provisions of the Guide-
lines and the role of public health in coordination. This Guidance provides neces-
sary support and describes all the 9 steps to be followed in this process: (i) As-
semble a local team involving all relevant stakeholders (water operator, munici-
pality, local community, school, NGO, public health, local entrepreneurs;
(ii)evaluation and description of water supply system; (iii) identification of haz-
ards and assessing risks; (iv) risk prioritization, establishing and validation of
control measures; (v)monitoring of control measures; (vi) preparation of man-
agement procedures; (vii) validation and verification of monitoring; (viii) devel-
oping supporting programs; (ix) documentation and registration. Taking into ac-
count that water operators have different levels of understanding and skills, it
was decided to develop different models of Water Safety Plans in order to support
them in practice. As a result, we have developed WSP in 2 locations: Carpineni,
Hincesti, which is the largest rural settlement in Republic of Moldova, having a
complex water supply system (artesian wells and springs) and Serpeni, Anenii-
Noi, which operates a water treatment plant. This makes possible to disseminate
better practices in WSP development and implementation.

Conclusions. Benefits of implementation of WSP results in better protection of
public health, maximizing existing resources, improving water supply practices,
providing a decision-making framework for all stakeholders, as well as encourag-

ing investments in water supply system based on risk assessment.
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