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Asociatia de Biosiguranta si Biosecuritate din Republica Moldova (ABBRM)
este o organizatie profesionala cu caracter stiintifico-practic si instructiv-

educativ, neguvernamentala, apolitica si nonprofit, creatain 2017.

Obiectivul principal al asociatiei este dezvoltarea bunelor practici si culturii

in domeniul biosigurantei si biosecuritatii si promovarea cunostintelor in

cadrul grupurilor profesionale si de cercetare-inovare.

Biosiguranfa - include principii de securizare, tehnologii si reguli ce trebuie urmate pentru a preveni

expunerea neintentionata la agenti patogeni si toxine sau eliberarea/scurgerea lor accidentala.
,Protejarea personalului, populatiei de expunerea neintentionata la patogeni/material cu biohazard".

Biosecuritatea - include un spectru larg de masuri (politici de biosecuritate, regim de reglementari,
masuri stiingifice si tehnice) aplicate intr-un cadru organizat, necesar minimalizarii riscurilor (preveni-
rea actiunilor, atentatelor teroriste de eliberarea intentionata de patogeni sau toxine precum si a pierde-

rii, furtului sau folosirii gresite a acestora).
,Protejarea si prevenirea furtului, abuzului intentionat a patogenilor/materialului cu biohazard".

Managementul riscului - este un proces de luare a deciziilor in urma caruia rezultatele din evaluarea
riscului (procesul de estimare a pericolelor la locul de munca) sunt integrate cu principii economice,

tehnice, sociale si politice pentru generarea unor strategii de reducere a riscului.



& OH.RM Risi'Manacement

VOL. 2, ISSUE 3

2021
RESEARCH ARTICLES - ARTICOLE DE CERCETARE - ARTICLES DE
RECHERCHE - HAYYHBIE CTATbHA

Olga POSTOLACHI, Inna RASTIMESINA, Valentina JOSAN. Viability and phenotypic
heterogeneity of Rhodococcus rhodochrous CNMN-Ac-05 in the presence of Fullerene 4
C60
Elena CIOBANU, Catalina CROITORU, Virginia SALARU, Marie Pierre TAVOLACCI, Joel
LADNER. Activité physique chez les étudiants: une etude epidemiologique transversale 9
dans la Republique de Moldavie et en France
Erhan KAYA, Hiiseyin UCER. Evaluation of the compliance of people with the contain-
ment measures and wearing-mask behaviours in different stages of COVID-19 pan- 19
demic: An observational study from Turkey
Nina VRYNCHANU, Yurii KOROTKI], Nataliia HRYNCHUK, Irina BOIKO, Elena SMERTENKO,
Larisa BONDARENKO. Antimicrobial activity of novel 1-[(2,4-(di-tert-butylphenoxy))-3- 27
dialkylamino-2-propanol] derivatives
Igor PETCU. Biomasa de streptomicete - aditiv eficient in alimentatia tineretului avicol 34
Maria MELNIC, Olesea GLIGA, Dumitru ERHAN, Stefan RUSU, Elena IORDOSOPOL.
Parasitic nematodes in potatoes of different varieties and their interrelations with 39
some arthropods
Valerii USHKALOV, Vyacheslav DANCHUK, Artem USHKALOV, Aidyn SALMANOV, Yuriy
VISHOVAN, Sergiy BOIANOVSKIY, Sergiy TERESHCHENKO, Liliana DAVYDOVSKA. 48
Antibacterial susceptability of E. Coli strains isolated from raw milk
Carolina LOZAN-TIRSU, Elena ZARICIUC. Biochemical composition changes of gram-ne- 55
gative microorganisms under the action of new chemical compounds

CASE PRESENTATION - STUDIU DE CAZ - PRESENTATION DE CAS CLINIQUE -

MPE3EHTALIMA CJYYAEB M3 KJIMHUYECKOH MPAKTUKHU
Doina TURCAN, Lucia ANDRIES, Alexandr DORIF, Victoria SACARA. Analysis of clinical
and molecular genetic characteristics of Wiskott-Aldrich syndrome and X-Linked 61
thrombocytopenia
EXPERTS' OPINIONS - OPINII ALE EXPERTILOR -
AVIS DES EXPERTS - MHEHUA 3KCIIEPTOB
Thomas BINZ. European Biosafety Association (EBSA) - strengthening biosafety and 67
biosecurity regionally and globally
EVENTS/ANNIVERSARIES - EVENIMENTE /ANIVERSARI -
EVENEMENTS/ANNIVERSAIRES - COEbITHA /IOBUJIEU

Academicianul Stanislav GROPPA - savant notoriu si manager talentat 69
Academicianul Aurelian GULEA - adevarat pilon al cercetarii stiintifice 70
Profesorul Valentin GUDUMAC la 80 de primaveri 71
Catalina CROITORU - un exemplu al dedicatiei si tenacitatii 72
Requirements for authors 73
Cerinte pentru autori 74
Exigences pour les auteurs 75
Tpe6oBaHwUs /151 aBTOPOB 76




ONE HEALTH &

4 OH.R

RISK MANAGEMENT

VOL. 2, ISSUE 3
2021

Biannual edition

Languages of publication: English, Romanian, French, Russian
Founder: Asociatia de Biosiguranta si Biosecuritate din Republica Moldova

EDITORIAL COUNCIL

Editor-in-chief

BURDUNIUC Olga, PhD, associate professor
Editorial Manager

CROITORU Catalina, PhD, associate professor
Executive editor

CIOBANU Elena, PhD, associate professor
Specialty editor

BALAN Greta, PhD, associate professor

EDITORIAL STYLISTS

CAZAC Viorica, stylist editor in English language
NASTASIU Silvia, stylist editor of Romanian language
COSTIN Viorica, stylist editor of Romanian language
COROBCEAN Doina, stylist editor of Romanian language
DAVID Ala, stylist editor in French language
SIMBOTEANU Tatiana, stylist editor in French language
BEHTA Emilia, stylist editor in Russian language

EDITORIAL BOARD

HONORARY MEMBERS

CEBAN Emil, PhD, university professor

FRIPTULEAC Grigore, PhD, university professor
RUDIC Valeriu, PhD, university professor, acad. of ASM

NATIONAL EDITORIAL BOARD

BAHNAREL Ion, PhD, university professor

BOAGHI Viorica, PhD, associate professor
CATERINCIUC Natalia, PhD

CEPOI Liliana, PhD, associate professor

COJOCARU Radu, PhD, associate professor
COJOCARU Stela, PhD, associate professor

CRUDU Valeriu, PhD, associate professor
CUROCICHIN Ghenadie, PhD, university professor
DUCA Maria, PhD, university professor, acad. of ASM
DUMITRAS Vasile, PhD, associate professor

ERHAN Dumitru, PhD, research professor
GHEORGHITA Stela, PhD, associate professor
GRAMMA Rodica, PhD, associate professor

GROPPA Stanislav, PhD, univ. professor, acad. of ASM
GUDUMAC Valentin, PhD, university professor
GULEA Aurelian PhD, univ. professor, acad. of ASM
HOLBAN Tiberiu, PhD, university professor
IAVORSCHI Constantin, PhD, university professor
LOZAN Oleg, PhD, university professor

NISTREANU Victoria, PhD, associate professor
OPOPOL Nicolae, PhD, university professor, acad. of ASM
POSTOLACHI Olga, PhD, associate professor
PRISACARI Viorel, PhD, university professor, acad. of ASM
RIMIS Constantin, PhD, associate professor
ROJNOVEANU Gheorghe, PhD, university professor
SPINEI Larisa, PhD, university professor

SPINU Constantin, university professor, acad. of ASM
STURZA Rodica, PhD, university professor
TAGADIUC Olga, PhD, university professor

ISSN 2587-3458 (Print)
e-ISSN 2587-3466 (Online)
Edited by: Typography "Print-Caro”, Edition: 300 ex.

INTERNATIONAL EDITORIAL BOARD

ALBU Adriana, PhD, Iasi, Romania

BAKANIDZE Lela, PhD, univ. professor, Thbilisi, Georgia
BALASOIU Maria, PhD, univ. professor, Craiova, Romania
BINZ Thomas, PhD, Bern, Switzerland

CODITA Irina, PhD, assist. professor, Bucharest, Romania,
COSERI Sergiu, PhD, Iasi, Romania

DOMINGUEZ Jose, PhD, Barcelona, Spain

ELLIS Maureen, PhD, associate professor, Ontario, Canada
FELSZEGHI Sara, PhD, univ. professor, Sopron, Hungary
FILALI-MALTOUF Abdelkarim, PhD, univ. professor,
Rabat, Morocco

GENITSARIS Savvas, PhD, univ. professor, Thessaloniki,
Greece

GILLUM David, PhD, university professor, Arizona, USA
HUMELNICU Doina, PhD, univ. professor, Iasi, Romania
IONESCU Gabriel, PhD, Bucharest, Romania

JAVED Muhammad, PhD, assist. professor, Swabi, Pakistan
LADNER Joel, PhD, associate professor, Rouen, France
LASSNIG Caroline, PhD, Vienna, Austria
MACKELLAR Calum, PhD, univ. professor,
Scotland

MARES Mihai, PhD, university professor, lasi, Romania
MATEI Florentina, assoc. professor, Bucharest, Romania
MIKHEEVA Irina, PhD, Moscow, Russia

NOVOSSIOLOVA Tatiana, PhD, Sofia, Bulgaria

RAFILA Alexandru, PhD, univ. professor, Bucharest,
Romania

STOIAN Vlad, assistant professor, Cluj-Napoca, Romania
STROOT Philippe, PhD, Namur, Belgium

TAMBIC Arjana, PhD, univ. professor, Zagreb, Croatia
TARCEA Monica, PhD, univ. professor, Targu Mures,
Romania

TRYFINOPOULOU Kyriaki, PhD, univ. professor, Athens,
Greece

VYGOVSKA Liliia, PhD, Kyiv, Ukraine

Edinburg,

Registered at the Ministry of Justice with no. 476676, 05% of July, 2017

ACCESS
=

Iz



& OH ONE HEALTH & VOL. 2, ISSUE 3
8 RISK MANAGEMENT 2021

One Health - Important Component
of the Global Health Security

Thomas BINZ, PhD,
President of the European Biosafety Association,
Federal Office of Public Health, Switzerland

As demonstrated by Covid-19, infectious disease can emerge any time in the
world. Therefore, we must repay attention and use the One Health approach in
order to protect humans and animals from a possible next infectious disease that
has pandemic potential. The major aim of One Health is to improve health and
well-being through the prevention of risks and the mitigation of effects of crises
that originate at the interface between humans, animals and their various envi-
ronments. Today’s and future global challenges demand much greater, multidisci-
plinary team solutions.

One Health is a new interdisciplinary trend that has to be adressed when nation-
al and international plans and strategies related to zoonotic diseases, food safety,
antimicrobial resistance, and climate change are established.

We need to promote the One Health approach, as humans cannot be healthy if the
animals and the environment are not healthy. Therefore, it is necessary to design
and implement programs, policies, legislation and research in which multiple sec-
tors communicate and work together to achieve better human and animal public
health outcomes.

As a key element to One Health, Biosafety and Biosecurity issues have been found
on the agenda of many international organizations and professionals active in
different sectors, such as public health, animal health, plant health. In order to get
a new younyg genervation of ONE HEALTH, in 2019, the Moldavian Biosafety and
Biosecurity Association founded the One Health & Risk Management Journal.
The Association brings together a diverse community of individuals who share
their scientific rvesults for biosafety and biosecurity issues.

Reading the "One Health & Risk Managements journal is not only a valuable
method to inform about a healthy future based on the One Health approach, but
also a fine intellectual pleasure.
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VIABILITY AND PHENOTYPIC HETEROGENEITY OF RHODOCOCCUS RHODO-
CHROUS CNMN-Ac-05 IN THE PRESENCE OF FULLERENE Ceo

Olga POSTOLACH]I, Inna RASTIMESINA, Valentina JOSAN
Institute of Microbiology and Biotechnology, Republic of Moldova
Corresponding author: Olga Postolachi, e-mail: oleseap@yahoo.com

DOI: 10.38045/0hrm.2021.3.01 CZU: 579.87.083.13:615.281.9

Keywords: fullerene Introduction. In recent years, due to wide applications of nanotechnologies in various fields,
Cso, rhodococci, via- the safety of nanomaterials has become a pressing issue. Fullerene Ceso is not an exception.
bility, phenotypic he- Research on the activity of microorganisms and their interaction with nanoparticles is of
terogeneity. major importance, both for microorganisms and for the ecosystem as a whole.
Material and methods. Fullerene Cso powder was purchased from Sigma-Aldrich. The ob-
ject of study was R. rhodochrous CNMN-Ac-05 strain. The number of viable bacterial cells
was estimated by colony-forming units (CFU). The morphological features of the rhodococci
colonies have been described according to the usual microbiological method.
Results. It was established that fullerene Ceo in concentrations of 1-25 mg/L fullerene Ceo
stimulated the growth of R. rhodochrous by 2.4-2.8 times. As the concentration of fullerene
Csoincreased up to 50-100 mg/L, the multiplication and growth of rhodococci decreased by
29.5% and 38% respectively. In the presence of 1-10 mg/L fullerene Cso the rhodococci pop-
ulation remained homogeneous, being composed of 100% S type colonies. The increase of
fullerene Cso concentration led both to the decrease in the CFU number and to the appear-
ance of R type colonies, up to 1.3% of population.
Conclusions. Fullerene Cso in concentrations 1-100 mg/L had no obvious toxic effect on the
rhodococci strain. The optimum concentration is 10 mg/L. The concentrations higher than
25 mg/L led to the dissociation of rhodococcal population and diminution in the CFU counts,
but not to the total inhibition.

Cuvinte cheie: fule- VIABILITATEA SI HETEROGENITATEA FENOTIPICA A TULPINII RHODOCOCCUS

rena Cso, rodococi RHODOCHROUS CNMN-Ac-05 iN PREZENTA FULERENEI Ceo

viabilitate, heteroge- Introducere. Siguranta nanomaterialelor devine din ce in ce mai actuald, avdnd in vedere

nitate fenotipicd. utilizarea tot mai intensd a nanotehnologiilor in diferite domenii. Fullerena Cso nu este o
exceptie. Cercetdrile privind activitatea vitald a microorganismelor si interactiunea lor cu
nanoparticulele are importantd majord atdt pentru fiecare microorganism in parte, cdt si
pentru ecosistem in totalitate.
Material si metode. Fulerena Ceo a fost achizitionatd de la Sigma-Aldrich. Obiectul
cercetdrii a servit tulpina R. rhodochrous CNMN-Ac-05. Numdrul de celule bacteriene viabile
a fost estimat prin unitdti formatoare de colonii (UFC). Caracterele morfologice ale
coloniilor de rodococi au fost descrise conform metodei microbiologice uzuale.
Rezultate. S-a stabilit cd fulerena Ceo, in concentratii de 1-25 mg/L, stimuleazd cresterea
tulpinii R. rhodochrous de 2,4-2,8 ori. Odatd cu cresterea concentratiei pand la 50-100 mg/L,
multiplicarea si cresterea rodococilor a scazut cu 29,5% si, respectiv, 38%. Tulpina de
rodococi crescutd in prezenta a 1-10 mg/L fulerena Cso a rdmas omogend, populatia fiind
alcdtuitd din 100% colonii de tip S. Mdrirea concentratiei de fulerend Csoa dus nu doar la
scdderea numdrului de celule, dar si la aparitia coloniilor de tip R, pdnd la 1,3% din
populatie.
Concluzii. Fulerena Ceo in concentratiile 1-100 mg/L nu are efect toxic evident asupra
tulpinii de rodococi. Concentratia optimald este de 10 mg/L. Concentratiile mai mari de 25
mg/L duc la disocierea populatiei si la scdderea semnificativa a numarului CFU, dar nu si la
inhibare totald.
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INTRODUCTION

Fullerenes are an allotropic form of carbon with
many synthesized modifications. Due to its struc-
ture, composed of 60 carbon atoms, fullerene Ceo
are good heat and electricity conductor that pos-
sess an excellent tensile strength. These proper-
ties make it to be a unique functional material for
electronics and optics, energy, biochemistry, and
molecular medicine. More recently, fullerenes
have been used for bioremediation of environ-
ment contaminated with polyethylene (1), pesti-
cides (2, 3), or other xenobiotics of different na-
ture (4).

Wide applications use of nanotechnologies in var-
ious fields, including the field of remediation and
reduction of environmental contamination, the
safety of nanomaterials has become a current is-
sue. Regarding the action of fullerene Cso on living
cells, scientists observed some effects: on the one
hand, the antioxidant action of fullerene was
shown (5, 6, 7), on the other hand the antimicro-
bial activity was demonstrated (6, 8-11). For ex-
ample, a nano-composite containing fullerene
was effective in degrading pesticides Imidaclo-
prid, Isoproturon and Malathion, but at the same
time, it was used for inactivating Pseudomonas
aureus, Staphylococcus aureus, Pseudomonas fluo-
rescens, Bacillus subtilis and Escherichia coli bac-
teria (2).

Numerous studies of fullerene Cgo have revealed
that its biological activity is rather complex and
multilateral, due to several factors, such as tro-
pism for cell membranes, due to its lipophilicity,
interaction with free radicals, and fullerene's abil-
ity to transfer energy to the oxygen molecule and
convert it to single oxygen (7, 12, 13). It has been
shown that the toxicity of fullerene C¢o is deter-
mined by a number of factors, such as particle
size, organic matter and ionic strength of the me-
dium, fullerene Cgo concentration and time of ex-
posure, bacterial growth conditions, the age of Ceo
used, and the bacterial species tested (5, 8, 14).

Over time, it has been shown that the advantages
of immobilized microorganisms, compared to
free cells, are the enhanced stability of the bioca-
talyst and posibility of recovering and reusing mi-
croorganisms. Moreover, immobilization could
also protect the cells and thus increase the toler-
ance to high concentration of pollutants (15, 16).
Voznyakovskii, et al. (2020) (17) demonstrated

the possibility of using microorganisms immobi-
lized on carbon structures for eliminating the
consequences of contamination with petroleum
products.

The Rhodococcus rhodochrous CNMN-Ac-05
strain was retrieved from the stock of our labora-
tory, which is a destructor of benzothiazole and
its metabolites (18). The purpose of our research
was to evaluate the effects of fullerene on the via-
bility and phenotypic heterogeneity of R. rhodo-
chrous CNMN-Ac-05 in order to estimate the pos-
sibility of using fullerene Cso along with the rho-
dococcal strain in bioremediation procedures.

MATERIAL AND METHODS

Chemicals. Fullerene C¢o powder (purity 98%)
was purchased from Sigma-Aldrich. The particle
size is approximately 0.7 nm in diameter.

Bacterial strain and culture conditions.
Rhodococcus rhodochrous CNMN-Ac-05 was
deposited within the National Collection of Non-
Pathogenic Microorganisms of the Republic of
Moldova, being able to degrade benzothiazoles
and persistent organic pollutants (18). R
rhodochrous was grown in 100 mL portions of
Tryptic soy (TS) broth (Sigma-Aldrich) in 300 mL
Erlenmeyer flasks incubated at 28°C and 200
rpm. The cells were harvested over 36 h of culture
and centrifuged at 6.000 rpm for 20 min. The
bacterial pellet was washed first with a NaCl
solution (0.8%) and then with distillated water.

Determination of the effects of fullerene Cseo.
Bacterial biomass was resuspended in distillated
water (pH 7.2) to prepare cell suspension 6
mg/mL (1.4 mg cell dry weight/mL). The
concentration of the cell biomass was determined
spectrophotometrically by measuring the optical
density of culture at A=540 nm, with subsequent
recalculation to cell dry weight according to the
calibration curve. Colloidal aqueous suspension
of fullerene Cep, 2 mg/mL was prepared on
ultrasonic cleaner at 50 kHz for 5 min. For
experiments, 5 mL of bacterial cells suspension
was added in 250 mL Erlenmeyer flasks
containing 95 mL of medium PAS and fullerene
Ceo in following concentrations (mg/L): 1, 10, 25,
50, and 100. The PAS medium contained (g/L):
4.35 K;HPO4, 1.7 KH2PO4, 2.1 NH4Cl, 0.2 MgS0,,
0.05 MnSO4, 0.01 FeSO4 7H20, and 0.03 CaCl;
2H;0. pH adjusted at 7.2. Inoculated flasks were

°1
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incubated in a rotary shaker (180 rpm) at 28°C for
24 h. After a serial dilution, the 50 pL of suspen-
sion was spread on agar plates with TS medium;
afterwards the plates were incubated at 28°C for
96 h until the bacterial colonies appeared. The
number of viable bacterial cells was estimated by
colony-forming units (CFU) inoculated on agar
plates.

The morphological features of the rhodococci
colonies were described according to Egorov
method (19), by using a magnifying glass (8-fold
magnification).

Statistical analysis was performed via MS Excel.
All results were expressed as means of three
individual replicates +CI (confidence intervals).
All the differences were considered statistically
significant at P<0.05.

RESULTS

The results of the action of fullerene Ceo on the vi-
ability of R. rhodochrous CNMN-Ac-05 are shown
in Figure 1. These results indicated that the con-
centration of the test substance was of major im-
portance. The optimal concentrations for rhodo-
coccal cell multiplication were 1-25 mg/L. At
these concentrations, the growth of the strain was
stimulated by 2.4-2.8 times compared to the con-
trol samples. The highest CFU count value was ob-
tained ata concentration of 10 mg/L. However, an
increase in the fullerene C¢o concentration up to
50 and 100 mg/L, obviously decreased the rhodo-
cocci capacity of multiplication and growth. The
values of the CFU number were lower by 29.5%
and 38.0% compared to the control samples.

30
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Figure 1. Influence of fullerene Ceo on the viability R. rhodochrous CNMN-Ac-05.

In addition to cell multiplication, the phenotypic
modification of Rhodococcus colonies in the pres-
ence of fullerene C¢o was described. Macroscopi-
cally observable features and colony types of R.
rhodochrous CNMN-Ac-05 are presented in Table
1 and Figure 2.

Basic morphological features of R. rhodochrous
CNMN-Ac-05 colonies were similar to the S type
(smooth). Thus, cultivation on TS medium
without fullerene (control), resulted in the
formation of 100% S type colonies. The colonies
of S type were dominant in all the experimental
variants, regardless of fullerene Ceo concentra-
tion, ranging between 98.7-100% (fig. 3).

The population of R. rhodochrous cultivated in the
presence of 1 and 10 mg/L of fullerene Cgo re-
mained homogeneous, being composed of 100%
S type colonies, similar to the control sample.
Moreover, cultivation in the presence of 25 mg/L
fullerene Ceo, under conditions of active multipli-
cation, resulted in phenotypic dissociation of
strain into two types of colonies, S (99.6%) and
R (0.4%) types.

The further increase of fullerene Ceo concen-
tration (50-100 mg/L) caused both a substantial
decrease in the cell number and an increase in
the phenotypic heterogeneity of the rhodococci.
The highest percentage of R type cells - 1.3%
was observed at the concentration of 100 mg/L.

|6
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Table 1. Types of colonies formed by R.
rhodochrous CNMN-Ac-05.

Morphological Colony type

features S R
Form Round Irregular
Size, mm 1.0-4.0 1.0-4.0
Margin Entire Undulate
Elevation Convex Convex
Surface S;i(;(t)grlﬁ?lréd Rough and dull
Color Pink Pink
Opacity Opaque Opaque

Type S

TypeR

Figure 2. Types of colonies formed by R.
rhodochrous CNMN-Ac-05 cultivated in the
presence of fullerene Ceo.

Share of phenotypic groups, %

1 10

u S type Rtype
0.6
I I .3
100 me/L

Figure 3. Dissociation of R. rhodochrous CNMN-Ac-05 grown in the presence of fullerene Ceo.

DISCUSSIONS

The genus Rhodococcus belongs to the phylum
and class Actinobacteria, the order Actinomy-
cetales, and the family Nocardiaceae. Rhodococci
possess a broad catabolic diversity and numerous
enzymatic capabilities. They are able to use a
wide range of organic compounds as sole sources
of carbon and energy for growth, and that makes
them well-equipped for biotransformation and
biodegradation of xenobiotic compounds (15, 20,
21).

Since rhodococci are nocardioform bacteria, the
phenotypic heterogeneity is quite common
among them. According to Goodfellow et al. (22),
rhodococci colonies may be mucoid, rough or

smooth, as well as a pigmented, yellow, orange,
red, or colorless buff and cream. The splitting of a
homogeneous rhodococci population into
variants with different morphological, physio-
logical, biochemical, and genotypic properties
was observed by many researchers (23-26).

Phenotypic heterogeneity refers to the
phenomenon when individual cells within an
isogenic population, that have a uniform genetic
background, can nevertheless display differences
in phenotype (27, 28). Non-genetic variations,
that exist within an isogenic population, benefit
the population through division of labor and
improving the ability to exhibit a high level of
metabolic  activity. Therefore, phenotypic
heterogeneity allows bacterial populations to

1
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improve their ability to adapt to changing
environments (29, 30).

In the present study, the concentration-toxicity
ratio of fullerene Ceo to rhodococcal cells was
clearly established. In case of concentrations of 1
and 10 mg/L, the population of rhodococci was
homogeneous and grew very actively, whereas
starting with 25 mg/L, R type colonies appeared.
Since typical S colonies are produced only under
optimal cultural conditions, the appearance of R
type colonies indicates a stressful condition,

CONCLUSIONS

caused by the presence of increased concentra-
tions of fullerene Cso. This phenomenon was con-
firmed by the experimental variants, when rhodo-
cocci were grown in the presence of 50 and 100
mg/L of fullerene Cso. The number of R type colo-
nies increased in these variants, additionally to
the decrease in the CFU count. Similar results
were obtained by Sah et al. (2010) (1) that re-
ported a moderately decrease in the CFU counts
of bacterial strains at the concentration of 100
mg/L fullerene Ceo.

1. The fullerene Ceo in tested concentrations did not display any obvious toxic effects on R. rhodo-
chrous CNMN-Ac-05 cells. The addition of fullerene Ceo in concentrations up to 25 mg/L, stimu-
lates the growth and multiplication of rhodococcal cells. The optimum concentration was 10

mg/L.

2. Concentration increases beyond 25 mg/L caused a dissociation of the rhodococcal population, ex-
pressed by the appearance of R type colonies, as well as a significant decrease of the CFU counts
(29.5-38.0%), no total inhibition occurs. Higher fullerene Cso concentrations resulted in lower
growth activity and higher phenotypic heterogeneity of the strain.
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Keywords: students, Introduction. Physical activity is the key component of a student's healthy lifestyle, which

physical activity, so- is a fundamental factor contributing to academic success. The importance of physical ac-

matometric indices. tivities during the study period is determined particularly by the student's working regime,
which is often characterized by sedentary lifestyle, reduced mobility and constant working
position.
Material and methods. A cross-sectional epidemiological study (2017-2018) was carried
out. The study sample consisted of 783 students, including 430 students from the Republic
of Moldova and 353 students from France. The data collection was performed by using a
questionnaire that was completed by each study participant online, in electronic form.
Results. The mean body mass index (kg/m?) of students from Chisinau was 21.5+0.10
(ranging between 16.16 and 34.72) and of students from Rouen - 22.65+0.22 (15.75-43.76)
(p<0.001). 43.9% students from Chisinau and 56.4% students from Rouen practice sport
(p<0.001). Both men (98.5%) and women (98.4%) from Chisinau practice same-intensity
physical activities, until sweating. A slightly more different situation was reported in stu-
dents from Rouen, where only 88.8% of women exercise until sweating, compared to men
-93.1%.
Conclusions. The results of the research showed a slightly significant difference among
students from both countries, as well as in their gender distribution.

Cuvinte cheie: stu- ACTIVITATEAFIZICA LA STUDENTI: UN STUDIU EPIDEMIOLOGIC TRANSVERSAL iN

denti, activitate fizi- REPUBLICA MOLDOVA SI FRANTA

cd, indici soma- Introducere. Activitatea fizicd reprezintd una din componentele de bazd ale unui stil de

tometrici. viatd sdndtos al unui student - un factor primordial, care contribuie la succesul academic.
Importanta activitdtilor fizice in perioada studiilor este determinatd, in special, de faptul
cd regimul de lucru al studentului se caracterizeazd adesea prin sedentarism, mobilitate
redusd sau pozitie de lucru invariabild.
Material si metode. A fost proiectat un studiu epidemiologic transversal (2017-2018),
esantionul de studiu fiind constituit din 783 studenti, dintre care 430 de respondenti din
Republica Moldova si 353 - din Franta. Datele au fost colectate in baza unui formular cu
intrebdri, care a fost completat de cdtre fiecare participant la studiu, in format electronic,
in regim online.
Rezultate. Valoarea medie a indicelui masei corporale (kg/m?2) pentru studentii din
Chisindu a constituit 21,5+0,10 (limitele cuprinse intre 16,16 si 34,72), iar pentru studentii
din Rouen - 22,65+0,22 (15,75-43,76) (p<0,001). Astfel, practicd sportul: 43,9% studenti
din Chigindu si 56,4% studenti din Rouen (p<0,001). Atat bdrbatii (98,5%), cat si femeile
(98,4%) din Chisindu practicd activitdtile fizice cu aceeasi intensitate, pdnd la transpiratie.
O situatie putin mai deosebitd atestdndu-se la studentii din Rouen, unde femeile fac exer-
citii fizice pand la transpiratie doar in 88,8% cazuri, in comparatie cu bdrbatii - 93,1%.
Concluzii. Rezultatele cercetdrii au ardtat cd diferentele au fost putin semnificative atdt
dupd criteriul de gen, cdt si la nivel de tdri.
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INTRODUCTION

L’activité physique fait partie intégrante de la vie
quotidienne des jeunes. Le role des activités phy-
siques et d’autres formes d’exercice dans la vie
sociale est multilatéral. Paralléelement a une ali-
mentation équilibrée, l'activité physique régu-
liere est I'un des moyens les plus simples et les
plus efficaces de prévention de la survenue de
maladies chroniques, des maladies cardiovascu-
laires et des maladies mentales. Le progres tech-
nico-scientifique, le développement vertigi-neux
de la science et le nombre en permanence crois-
sance de nouvelles informations, nécessaires au
spécialiste contemporain, rendent l'activité quo-
tidienne des jeunes, principalement des étudi-
ants, plus intense, plus tendue (1). De maniere ap-
propriée, le réle de l'activité physique comme
moyen d'optimiser le style de vie, le travail, le re-
pos actif augmente, en maintenant et en perfec-
tionnant la capacité intellectuelle des étudiants
tout au long de la période d'étude (2).

L’activité physique est I'une des composantes fon-
damentales du mode de vie sain d’'un étudiant -
un facteur fondamental contribuant a la réussite
académique. En méme temps, un statut social spé-
cial, un mode de vie et des conditions de travail
spécifiques, l'exposition a divers facteurs de
risque distinguent les étudiants de toutes les
autres catégories de population et déterminent
aussi leur vulnérabilité. Ainsi, en raison de 'ho-
raire chargé, de la grande quantité d'informa-tion
a assimiler, les étudiants négligent trop souvent
I'activité physique, ce qui génere des états d’an-
xiété, de fatigue, de stress dans le processus d’in-
teraction dans I'environnement universitaire ou
avec les membres de la famille (3, 4).

L’'importance de I'activité physique pendant la pé-
riode universitaire est déterminée en particulier
par le fait que le travail de I’étudiant est souvent
caractérisé par un mode de vie sédentaire, une
mobilité réduite, une posture de travail invariable
pour une période de 10 a 12 heures. Dans ces con-
ditions, 'exercice est le facteur fondamental dans
la réduction des conséquences négatives pour la
santé, ainsi que de l'effort intellectuel et psycho-
émotionnel. Ainsi, le temps utilisé pour pratiquer
I'exercice physique est compensé par la capacité
générale élevé de travail, y compris I'activité in-
tellectuelle. Ce fait est démontré, notamment, par
les résultats d'études, souvent supérieures, des
étudiants pratiquant régulierement un exercice
physique (3). L'objectif de 1’étude était d’évaluer

le niveau d’activité physiques chez les étudiants
de I'Université d’Etat de Médecine et de Pharma-
cie « Nicolae Testemitanu » (Chisinau, République
de Moldavie) et de la Faculté de Médecine de
I'Université de Rouen (Rouen, France) et d’identi-
fier les facteurs influencant la durée et la diver-
sité. L’hypothése de1’étude : les étudiants des deux
pays ont le méme niveau d'activité physique, con-
ditionné par la présence de facteurs limitant 1'ac-
tivité.

METHODES

Conception de I'étude

Une étude épidémiologique transversale a été
congue entre le mois de janvier 2017 et décembre
2018. L’étude a impliqué des étudiants de 1'Uni-
versité de Médecine et de Pharmacie « Nicolae
Testemitanu », Chisinau, la République de Molda-
vie (ci-aprés - Ch) et la Faculté de Médecine de
I'Université de Rouen, Rouen, France (ci-apres -
Ro).

Validation de I'étude

L'étude fait partie du projet international EurE-
CAS (European Evaluation of Comportment and
Addiction among Students). Le protocole d’étude
a été approuvé par le Comité d’éthique de I'Uni-
versité de Rouen (27.01.2016) et le Comité
d’éthique de I'université de la République de Mol-
davie (no 19 du 21.11.2017).

Collecte des données

La sélection des sujets pour la constitution de
'échantillon s'est faite a titre volontaire. Le cri-
tere de sélection pour la participation a I’étude a
été le statut d’'un étudiant, ce dernier devait étre
étudiant a la faculté de médecine des universités
mentionnées ci-dessus. L’acceptation et la partici-
pation volontaire ont été faites en remplissant le
questionnaire anonyme en ligne. Les étudiants
qui ont déja obtenu leur diplome de médecine et
ceux qui ont refusé de participer a I'étude n’ont
pas été inclus dans I’échantillon de I'étude.

Les données ont été recueillies a I'aide d'un ques-
tionnaire en ligne que chaque participant a
I'étude a rempli. Le questionnaire a été complété
une seule fois au cours de chaque année acadé-
mique Il et IV, pendant la période de préparation
universitaire de chaque étudiant. Le contenu des
questions a été adapté selon le questionnaire uti-
lisé a 'Université de Rouen (France) et a été re-
pris aussi de la version traduite en langue rou-
maine de I'Université de Médecine et de Pharma-
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cie « Iuliu Hatieganu », Cluj Napoca (Roumanie).

Il a été recueilli des données sur l'age, le sexe, le
poids et la taille pour calculer I'indice de masse
corporelle (poids/taille2), cursus, statut (en
couple ou célibataire), la pratique d'un sport et le
nombre d’heure de pratique par semaine, et la
présence de facteurs empéchant l'activité phy-
sique.

Analyse statistique

Les résultats recus ont été évalués statis-tique-
ment a 'aide du test t-Student, pour les variables
quantitatives et par le test du Chi 2 pour les va-
riables qualitatives. Les données sont présentées
par moyenne arithmétique (M) * écart type. En
tant qur différences statistiquement significatives
ont été considérées celles ayant un p<0,05. L’ana-
lyse statistique des résultats obtenus a été réali-
sée a l'aide du logiciel SPSS-20.

RESULTATS

Population

L’échantillon de I’étude était composé par 783
étudiants, dont 430 étudiants de la République de
Moldavie et 353 étudiants de la France. La répar-
tition des étudiants par sexe était la suivante:

25,4% (109) hommes et 74,6% (321) femmes
(Ch) et 14,7% (52) hommes et 85,3% (301)
femmes (Ro). L’Age moyen était de 21,2 ans
(¥0,03) (Ch) et de 20,9 (+0,1) (Ro).

Caractéristique générale de
d’étude

L'étude a port sur 430 étudiants de 'UEMPh « Ni-
colae Testemitanu » (R. Moldavie) dont 32
(7,44%) de la Faculté de Pharmacie, 372
(86,51%) des étudiants de la Faculté de Médecine
et 26 (6,04%) des étudiants de la Faculté de Mé-
decine dentaire. La répartition par années
d'études était la suivante : 320 (74,41%) étu-
diants - en deuxieme année d'études et 110
(25,58%) étudiants - en quatrieme année
d'études. De 1'Université de Rouen (France) a
I'étude ont participé 353 étudiants de la Faculté
de médecine. Sur I'ensemble des sujets de la Ré-
publique de Moldavie - 337 (78,37%) ont déclaré
étre célibataires et 93 (21,62%) sont en couple, et
de France - 259 (73,37%) sont célibataires et 94
(26,62 %) sont en couple.

I'échantillon

Caractéristique des indices somatométriques
Une analyse comparative des indices somatomé-
triques des étudiants de Chisinau et Rouen a été
réalisée (tab. 1).

Tableau 1. Analyse comparative des indices somatométriques des étudiants de Chisinau et Rouen.

No. Indices somatométriques Etudiants de Etudiants de P
Chisinau Rouen
n=430 n=353
1 Taille (cm) 169,6+0,03 167,27+0,40 *x
2 Masse corporelle (kg) 62,3+0,23 63,46+0,68 *
3 Indice de masse corporelle 21,5+0,10 22,65+0,22 *kk

Note: *p>0,05; **p<0.05; ***p<0.001.

La taille moyenne des sujets de Chisinau était de
169,6+0,03 cm (extrémes : 147 et 196 cm), et des
étudiants de Rouen 167,27+0,40 cm (148-190
cm) (p<0,05). Les étudiants hommes de Chisinau
avaient une taille moyenne - 180,5+0,02 cm (ex-
trémes: 164-196 cm) et ceux de Rouen
177,58+0,87 cm (163-190) (p<0,001), respective-
ment femmes - 165,9+0,04 cm (147-183 cm) et
165,49+0,35 (148-181 cm) (p>0,05).

La masse corporelle moyenne des étudiants de
Chisinau était de 62,3+0,23 kg (extrémes : 40 et
115 kg), et de Rouen - 63,46+0,68 kg (42-125 kg)
(p>0,05). La moyenne pour les étudiants de sexe
masculin de Chisinau était de 75,2+0,22 kg (49-

115 kg) et celle des étudiants de Rouen -
72,08+1,6 (51-115 kg) (p>0, 05), respectivement
féminin - 58,0+0,26 kg (40-98 kg) et 61,98+0,72
(42-125 kg) (p<0,001).

La valeur moyenne de l'indice de masse corpo-
relle (kg/m2) pour les étudiants de Chisinau était
de 21,5+0,10 (extrémes : entre 16,16 et 34,72), et
pour les étudiants de Rouen - 22,65+0,22 (15,75-
43,76) (p<0,001). La moyenne pour les sujets de
sexe masculin de Chisinau était 23,0+0,29 (16,37
a 3397), et de Rouen - 22,86+0,48 (17,24 a
34,34) (p<0,05), respectivement féminin -
21,05+0,16 (16,16-34,72) et 22,62+0,25 (15,76~
43,77) (p<0,001).

|12



ONE HEALTH &
RISK MANAGEMENT

4 OHR

VOL. 2, ISSUE 3
2021

Caractéristique de l'activité physique

Le questionnaire comportait la question visant la
pratique d’un sport par les étudiants. A cette
question, ont offert une réponse affirmative un
numéro de 43,9% d'étudiants de Chisinau et
56,4% d'étudiants de Rouen (p<0,001), dont
34,4% d'hommes (Ch) et 14,6% (Ro) (p<0,001),
respectivement femmes 65,6% (Ch) et 85,4%
(Ro) (p<0,001). Ainsi, les hommes de Chisinau et
les femmes de Rouen sont plus actifs. Pour un

sportd'équipe, ont opté 71 personnes (37,6%) de
Chisinau et 37 personnes (18,6%) de Rouen, et
pour un sport individuel - 118 personnes
(62,4%) de Chisinau et 179 personnes (81,4%) de
Rouen.

La durée du sport a également été analysée dans
I'étude (tab. 2). La répartition hebdomadaire du
temps alloué aux sports est différente selon le
sexe biologique.

Tableau 2. Répartition des étudiants par sexe selon la durée du sport (heures/semaine).

Durée du sport Hommes Femmes
(heures/semaine)  Chisinau (65) Rouen (29) Chisinau (124) Rouen (170)
no. P+mi(%) no. P+m2(%) no. P+m1(%)  no. P+m2(%)
abs. abs. abs. abs.

<1 heure 6 9,23+3,0 6 20,68+6,9 12 9,67+2,6 39 22,94+3,2
p>0,05 p<0,01

122 heures 7 10,76%3,3 7 24,1348,0 32 25,8+3,9 51 30,0+3,5
p>0,05 p>0,05

2 a 3 heures 15 23,0745,2 5 17,24+5,7 45 36,29+4.3 33 19,41+3,0
p>0,05 p<0,01

3 a4 heures 8 12,3+4,0 3 10,34+3,7 7 5,64+2,0 23 13,52+2,6
p>0,05 p<0,05

4 a 5 heures 7 10,76%3,5 3 10,34+3,7 5 4,03+1,3 9 5,29+1,7
p>0,05 p>0,05

5a 6 heures 7 10,76+3,8 1 3,44 8 6,45+2.1 4 2,35+0,6
p>0,05 p>0,05

6 a 7 heures 6 9,23+3.1 1 3,44 5 4,03+1,3 2 1,17+0,4
p>0,05 p>0,05

> 7 heures 9 13,84+4,2 3 10,34+3,7 10 8,06+2,4 9 5,29+1,7
p>0,05 p>0,05

Un autre aspect qui a été étudié consiste dans
l'intensité de la pratique d'activités physiques/
d'exercices jusqu'a la transpiration (fig. 1). Ainsi,
on peut observer que les hommes et les femmes
de Chisinau pratiquent des activités physiques
avec la méme intensité. Une situation un peu plus
particuliere est retrouvée chez les étudiants de
Rouen, ou seulement 88,8% des femmes font de
l'exercice jusqu'a ce qu'elles transpirent.

A T'étape suivante, les répondants devaient ré-
pondre a une série de questions sur l'activité phy-
sique (effort physique) comme les sports, la
marche, les travaux ménagers ou d'autres activi-
tés nécessitant une consommation d'énergie. Les
hommes pratiquaient l'activité physique pour
éviter la tension dans 80,7+3,7% des cas (Ch) et
78,8+5,6% de cas (Ro) (p>0,05) et les femmes -
83,2+2,1% de cas (Ch) et 83,4+2,1% cas (Ro)
(p>0,05). Bien que les étudiants puissent avoir
des problemes de santé de toute nature,

59,6+4,7% (Ch) et 36,5+6,6% (Ro) hommes
(p<0,01), respectivement 63,9+2,6% (Ch) et
50,8+2,8% (Ro) des femmes (p<0,001) prati-
quaient une activité physique malgré des pro-
blemes de santé persistants. Dans les cas ou les
étudiants ont pratiqué une activité physique, ils
ont été tentés d'augmenter la durée de 1'effort
physique pour obtenir les effets ou les avantages
attendus depuis longtemps hommes -
77,1£4,0% (Ch) et 63,5+6,6% (Ro) (p>0,05), tan-
dis que les femmes - 75,7#2,3% (Ch) et
63,8+2,7% (Ro) (p<0,01). Une autre situation as-
sez inquiétante est l'incapacité des étudiants de
réduire l'intensité de leur effort physique :
hommes - 54,1+4,7% (Ch) et 38,5%£6,7% (Ro)
(p>0,05) et femmes - 50,1%¥2,7% (Ch) et
34,2#2,7% (Ro) (p<0,001). A cet égard, les
hommes ont mentionné qu'ils consacraient une
grande partie de leur temps libre a l'activité phy-
sique dans 73,4%+4,2% des cas (Ch) et 44,2+6,8%
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(Ro) (p<0,001), et les femmes - 64,8+2,6% (Ch)
et 42,2+2,8% (Ro) (p<0,001). Ainsi, certains
d'entre eux ont pratiqué des activités physiques
plus longtemps que prévu : hommes - 68,8+4,4%
(Ch) et 44,2+6,8 (Ro) (p<0,01), femmes -
63,9+9,6% (Ch) et 43,8+2,8% (Ro) (p<0,001). On
a également demandé aux étudiants de position-
ner le role des activités physiques par rapportala
famille. Les hommes ont mentionné qu'ils

faisaient de 1'exercice plutét que de passer du
temps avec des amis ou de la famille dans
66,9£4,6% des cas (Ch) et 40,4%+6,8% (Ro)
(p<0,01), tandis que les femmes - 50,5%2,7% des
cas (Ch) et 37,9+2,7% (Ro) (p<0,01).

Au cours du dernier mois d’activité, 53,3% des
étudiants ont signalé la présence de facteurs limi-
tant leur activité physique (tab. 3).

hommes '
femmes
80,0% 85,0% 90,0% 95,0% 100,0%
femmes hommes
Chisinau 98,4% 98,5%
£ Rouen 88,8% 93,1%

Figure 1. L'intensité de l'activité physique par les étudiants.

Tableau 3. Répartition des étudiants qui ont signalé la présence de facteurs limitant I'activité physique.

Chisinau Rouen

n=430 n=353
oui non oui non
Total no. abs. 229 201 200 153
% 53,3 46,7 56,6 43,4

Hommes no. abs. 44 65 25 27

% 19,2 32,3 12,5 17,6
Femmes no. abs. 185 136 175 126
% 80,8 67,7 87,5 82,4

L’analyse des données par sexe a révélé la pré-
sence de facteurs limitant 'activité physique a un
plus grand nombre d’hommes de Chisinau -
19,2%, que chez les hommes de Rouen - 12,5%.
Cependant, plusieurs femmes de Rouen (87,5%)
ont signalé la présence de facteurs qui limitaient
I'activité physique, par rapport aux femmes de
Chisinau (80,8%).

En raison de la présence de facteurs limitant I'ac-
tivité physique, 211 (49,1%) étudiants de

Chisinau et 209 (59,2%) de Rouen n'ont pas pra-
tiqué d'activité physique pendant 7 jours - 82 étu-
diants (Ch) et 51 (Ro) ; 7-13 jours - 32 (Ch) et 34
(Ro) ; 14-20 jours - 29 (Ch) et 27 (Ro) ; 21-27
jours - 7 (Ch) et 16 (Ro) et plus de 28 jours - 61
(Ch) et 81 (Ro) (fig.2).

DISCUSSIONS

Le but de cette étude était de comparer les activi-
tés physiques effectuées par les étudiants des
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Figure 2. Manque d’activité physique (jours).

facultés de médecine dans deux pays eu ropéens:
la République de Moldova et la France. A cette fin,
une analyse comparative par pays et par critere
de genre, y compris les indices somatométriques,
a été utilisée. Les résultats ont établi que la plu-
part des différences étaient statistiquement signi-
ficatives dans les scores majeurs et moyens des
aspects étudiés : indices somatométriques, indice
de masse corporelle, manque ou présence d’acti-
vités physiques, fréquence des facteurs limitant
I'activité physique, le sport, durée des activités
sportives, l'intensité de I'activité physique et di-
verses caractéristiques des activités physiques.
Les recherches indiquent que les hommes et les
femmes different tant a I’échelle mondiale qu’en
termes spécifiques, en ce que concerne la con-
fiance en soi dans le sport (5, 6). En général, les
chercheurs ont noté que les femmes, habituelle-
ment, succombent aux hommes dans diverses ac-
tivités physiques (7, 8, 9), un fait noté dans notre
étude aussi.

L’activité physique apporte des avantages évi-
dents pour la santé, le mouvement faisant partie
intégrante du bon fonctionnement du corps hu-
main. Ainsi, le manque d’activité physique et un
mode de vie sédentaire constituent des facteurs
de risque pour la santé. Cependant, les étudiants
sont dans I'une des périodes de vie stressantes et
exigeantes, ils font partie du processus d'étude,
nécessitant du temps et d’énergie, méme pendant
le week-end. L’exercice est bénéfique a la fois en
ce qu’il abaisse le niveau d’anxiété et conduit di-
rectement a l'amélioration de la qualité du

sommeil. Mais aujourd’hui, les jeunes sont coin-
cés dans leur routine quotidienne en négligeant le
sport, ignorant qu’a mesure qu’ils vieillissent, il
est extrémement important pour les gens de res-
ter actifs, car le sport aide a ralentir le processus
de vieillissement physique et mental, en augmen-
tant 'oxygénation des tissus et en renforgant le
systéme immunitaire.

A Theure actuelle, la sédentarité, le stress et le
surpoids semblent gagner du terrain au détri-
ment du sport (10, 11). C’est inquiétant pour les
étudiants parce qu’ils doivent faire du sport, pas
nécessairement des sports de performance, mais
ils doivent garder leur corps fort et en bonne
santé. Le sport développe a la fois les capacités
physiques du corps et celles mentales et intellec-
tuelles (6, 12).

Les activités physiques et intellectuelles quoti-
diennes, ainsi qu’'une alimentation saine, peuvent
renforcer le bouclier protecteur du cerveau et
prévenir la maladie (13). Il y a aussi un besoin
croissant de sport, car I'obésité et les maladies
cardiaques s’installent méme chez les jeunes (6).
Par conséquent, les étudiants devraient étre cons-
cients de I'importance de 'activité physique pour
le corps et la santé mentale et développer de cer-
taines compétences qu’ils peuvent également
prendre en compte plus tard dans la vie. Et no-
tamment les étudiants en médecine devraient en
étre conscients, car ce sont eux qui promeuvent la
santé et les principes d'un mode de vie sain dans

la société.
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L’effet du mouvement physique sur la santé dé-
pend beaucoup de I'intensité, de la durée et de la
fréquence. Une partie importante des avantages
de l'effort physique sont obtenues quand ils dé-
passent une certaine durée (10 minutes) d’effort
physique constant, les effets étant optimaux
quand il atteint une durée de 30 minutes par jour.
Pour rester en forme, il estidéal de faire de I’exer-
cice au moins cinq fois par semaine, en introdui-
sant le mouvement dans quotidiennement (14,
15).

La santé physique pendant les études universi-
taires ne cesse de se détériorer et le nombre
d’étudiants atteints de pathologies chroniques
augmente d’'une année a l'autre. La détérioration
de la santé physique et mentale est la consé-
quence du non-respect du régime d’activité intel-
lectuelle par 'activité physique, la nutrition et le
manque de sommeil adéquat et qualitatif. Cer-
tains chercheurs attestent un taux plus élevé de
pathologies chroniques chez les futurs médecins
que chez les étudiants des autres spécialités (16).

En Slovénie, le gouvernement a adopté en 2007
un plan national de santé publique sur 'activité
physique pour améliorer la santé (HEPA Slovénie
2007-2012). Les trois piliers principaux de ce
plan sont 'activité physique, 'activité physique
dans les écoles et sur le lieu de travail et I'activité
physique associée au transport. L’objectif fonda-
mental du programme national HEPA est d’en-
courager toutes les formes d’activité physique ré-
guliére tout au long de la vie. Le programme a une
large portée, avec des domaines et des groupes
cibles, y compris les enfants et les adolescents, les
familles, le travail, les personnes agées, les per-
sonnes ayant des besoins spéciaux, le secteur so-
cial/santé, le secteur des transports et les organi-
sations sportives (17).

Afin d’accroitre 'importance de l'activité phy-
sique et de garantir son succes aupres les jeunes
(18, 19), il est nécessaire d’analyser, d’évaluer et

CONCLUSIONS

de mettre en ceuvre des théories d’apprentissage
innovantes et de nouvelles perceptions de 1’édu-
cation physique. Des recommandations ont été
élaborées par les acteurs européens dans I'étude
de I'UE sur « Le mode de vie des jeunes et séden-
tarisme » (17).

En France, 'ICAPS (intervention centrée sur I'ac-
tivité physique et le comportement sédentaire
des adolescents) est un programme a plusieurs
niveaux avec de multiples acteurs, etc. Le pro-
gramme vise a encourager les jeunes a poursuivre
davantage d’activités physiques et a offrir des
possibilités d’activité physique tant a I'intérieur
qu'a l'extérieur des établissements d’enseigne-
ment. Les résultats des quatre premiéres années
ont été positifs et indiquent que les mesures vi-
sant a réduire les niveaux d’obésité peuvent étre
couronnées de succés (17). A Rouen, le pro-
gramme « Ta santé en un clic » (www.tasan-
teenunclic.org), programme novateur de promo-
tion de la santé, spécifiquement adressé aux étu-
diants, propose des actions pour les étudiants
pour lutter contre la sédentarité (20, 21).

Au Royaume-Uni, le gouvernement a alloué 100
millions de livres sterling pour un programme
sportif non éducatif « Sport Unlimited ». Le pro-
gramme vise a accroitre les possibilités pour les
jeunes de participer a des activités sportives en
dehors des heures de classe, augmentant ainsi le
niveau de participation a cinq heures par se-
maine. Les partenariats régionaux dans le do-
maine du sport consultent les jeunes pour s’assu-
rer que les activités proposées sont celles qui sont
préférées des jeunes. Le programme est une ap-
proche basée sur le partenariat et un certain
nombre d'agents locaux en dehors des écoles peu-
vent fournir, également, des installations et des
services pour les clubs de jeunes, les clubs spor-
tifs, le secteur commercial privé et les centres de
loisirs (17).

1. Les résultats de la recherche ont montré que les différences étaient 1égerement significatives
tant selon le sexe qu’au niveau des pays. Ainsi, '’hypothése de I'étude a été confirmée.

2. L’activité physique (dans cette étude : sports, promenades, entretien ménager ou autres activi-
tés nécessitant une consommation d’énergie) a été mentionnée par plus de 75% des étudiants
de Chisinau et de Rouen. Il parle du fait que I'activité physique n’est pas négligée, mais le nombre
d’étudiants qui font de I'activité physique doit étre augmenté.

3. De nombreux pays européens ont mis en ceuvre avec succés des programmes visant a pro

|16



4 OHR

ONE HEALTH &

RISK MANAGEMENT

VOL. 2, ISSUE 3
2021

mouvoir le sport chez les jeunes. A cet égard, dans la République de Moldova, il est nécessaire
d'élaborer et de mettre en ceuvre des programmes d'Etat qui capitaliserait sur I'importance de

l'activité physique chez les étudiants.
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Introduction. Protection measurements should be paid attention so that the regions af-
fected to a great extent gain time for medical care and medical facilities can cope with in-
creasing intensive care cases. The purpose of this study was to investigate the change in the
rate of behaviours of people related to going out and wearing a mask during the pandemic
in Turkey. Material and methods. This observational study investigated people’s behay-
iours of going out and mask- wearing in the province of Kahramanmaras in Turkey during
4 different periods with 14-day intervals before and after Covid-19 pandemic. A total of 48
hours camera record made in 4 different periods at 12 pedestrian crossings used intensively
by people was examined. Two researchers recorded and examined the number and gender
of the people using these pedestrian crossings and their wearing-mask behaviours on a data
collection form. The obtained data were presented as tables and graphics, showing numbers
and percentages. Appropriate mask wearing according to gender was analysed by Chi-
Square test. Results. The number of people using pedestrian crossings decreased by 70.19%
for men and 87.07% for women compared to before the pandemic. When comparing the
appropriate mask-wearing according to gender, it was concluded that women had a higher
statistically significant rate on the appropriate mask-wearing compared to men (p<0.05).
Conclusions. Compliance to mask-wearing and control measures was high at the beginning
of the pandemic. A high percentage of women wore masks correctly. About 40 days after the
pandemic started, people wore the mask less correctly.

EVALUAREA COMPLIANTEI PERSOANELOR CU MASURILE DE IZOLARE SI
COMPORTAMENTUL DE A PURTA MASCA LA DIFERITE ETAPE ALE PANDEMIEI
COVID-19: UN STUDIU OBSERVATIONAL iN TURCIA

Introducere. Mdsurile de protectie necesitd o atentie sporitd, astfel incdt regiunile afectate
sd beneficieze de suficient timp pentru ingrijiri medicale, iar institutiile medicale sd poatd
gestiona numdrul crescut de pacienti, internati la terapie intensivd. Scopul acestui studiu a
fost de a investiga comportamentul persoanelor, ca rdspuns la purtarea madstilor, in
perioada pandemiei in Turcia. Material si metode. In acest studiu observational a fost
investigat comportamentul persoanelor, din provincia Kahramanmaras, Turcia, la purtarea
mdstii in aer liber, in 4 perioade diferite, cu intervale de 14 zile, in perioada pre-pandemicd
si pandemicd Covid-19. Ca dovadd au fost examinate cca 48 de ore video, inregistrate de
camerele de supraveghere a traficului, efectuate in 4 perioade diferite, la 12 treceri pentru
pietoni, utilizate frecvent de pietoni. Aceste inregistrdri au fost examinate de doi cercetdtori,
iar numadrul, sexul persoanelor, care utilizeazd aceste treceri de pietoni si comportamentul
lor de a purta masca, precum si de a o purta corect, au fost inregistrate intr-un formular de
colectare a datelor. Datele obtinute au fost prezentate sub formd de tabele si grafice in cifre
si procente. Purtarea corectd a mdstii, in functie de sex, a fost analizatd prin testul Chi-
Square. Rezultate. Numdrul persoanelor care folosesc trecerile pentru pietoni s-a diminuat
cu 70,19%, in cazul bdrbatilor si cu 87,07%, in cazul femeilor, comparativ cu perioada pre-
pandemicd. La fel, femeile au avut o ratd semnificativd si in ceea ce priveste purtarea
corectd a mdsgtii, fatd de bdrbati (p<0,05). Concluzii. Respectarea normelor de purtare a
mdstii si a mdsurilor de control au fost stricte la inceput de pandemie, iar comparativ cu
bdrbatii, femeile purtau si foloseau corect masca, intr-un procent mai ridicat. Ulterior,
aproximativ la 40 de zile de la declansarea pandemiei, populatia deja purta masca mai
putin corect.
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INTRODUCTION

COVID-19 disease caused by SARS-CoV2 has
turned into a pandemic with unknown transmis-
sion ways (1). The first COVID-19 case was iden-
tified on 11 March 2020 in Turkey, and the WHO
declared its pandemic announcement on this date
(2,3).

The WHO suggested using barrier measures such
as keeping a distance between other people at
least one meter and wearing a medical mask (4).
It is likely that the COVID-19 may slow down by
taking people in risky regions under control and
wearing a mask. Protection measurements
should be paid attention so that the regions af-
fected to a great extent gain time for medical care
and medical facilities can cope with increasing in-
tensive care cases (5, 6). Many European coun-
tries and the countries like USA, Canada and Aus-
tralia imposed restrictions from forbidding
school, entertainment activities and big events to
a whole lockdown (7). On the other hand, South
Korea and Hong Kong could prevent the COVID-
19 outbreak to a certain extent. Mass masking,
which plays an important role in barrier
measures, may lead to a control on infectors and
infected individuals in the outbreak by reducing
the spread of infected droplets, especially from in-
dividuals with asymptomatic COVID-19 but the
efficiency of mass masking is still disputable. Alt-
hough the WHO and ECDC (European Centre for
Disease Prevention and Control) have prepared
conflicting reports on the fact that mass masking
to be applied by healthy people may prevent be-
ing infected with the COVID-19, it is considered
that mass masking would help the decrease of in-
fection spreading (8-12).

The purpose of this study was to investigate the
change in the rate of behaviours of people related
to going out and wearing a mask during the pan-
demic in Turkey.

MATERIAL AND METHODS

This observational study investigated the peo-
ple’s behaviours of going out and wearing a mask
in the province of Kahramanmaras in Turkey dur-
ing 4 different periods with 14-day intervals,
starting with the date of 10 March and then 24
March 2020, 7 April 2020 and 21 April 2020. This
study was administrated on Tuesdays during
12.00-13.00, the most crowded times of the day.
As there were curfews at some weekends in

Turkey, a weekday was considered to be more ap-
propriate for the study. The observations on the
above-mentioned dates were made through the
camera records of the City Security Management
Systems (KGYS-MOBESE) taken from the Provin-
cial Security Directorate of Kahramanmaras by an
official letter. A total of 48 hours camera record
made in 4 different periods at 12 pedestrian
crossings used intensively by people was exam-
ined.

Two researchers recorded and examined the
number and gender of the people using these pe-
destrian crossings and their wearing-mask be-
haviours on a data collection form. Wearing a
mask by covering mouth and nose was consid-
ered as the appropriate mask-wearing. The as-
sessment made by two researchers inde-
pendently at one randomly selected pedestrian
crossing from the above mentioned 12 ones, ex-
hibited four reliability coefficients in the test
which were above 0.95. While a total of 12.625
people were determined by crossing, 154 people
with clothes covering their faces were not evalu-
ated in terms of wearing mask behaviour. The ob-
tained data were presented as tables and graphics
with numbers and percentages. Wearing appro-
priate mask according to gender was analysed by
Chi-Square test. An ethics committee approval
was not needed for this observational study since
no personal data were used, thus the study was
carried out in accordance with the Helsinki decla-
ration.

RESULTS

In this study, the passers-by at 12 different pedes-
trian crossings within 4 different periods were in-
vestigated. It was determined that a total of 6013
people used these pedestrian crossings on 10
March 2020, while this number was found to be
2301 on 24 March 2020, 1441 on 07 April 2020
and 2870 on 21 April 2020. While a 76,04% de-
crease was observed in the number of people us-
ing these pedestrian crossings on 07 April 2020
compared to the date of 10 March 2020 (70.19%
for male, 87.07% for female), an increase was
found in the number of passers-by. It was deter-
mined that women respected the curfew more
than men. The number and gender of people pass-
ing through the above-mentioned pedestrian
crossings and their wearing mask status are pro-
vided in Table 1.
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Table 1. Distribution of the number of people in the crosswalk and their mask wearing rates.

10.03.2020 (0%) 24.03.2020 (1.872%) 07.04.2020 (34.109%) 21.04.2020
(95.591%)
n_ % %b  %c | n % %b  %c | n %3  %b  %c | n  Y%a b e

Region 1
Male 1460 66.8 0.14 0.14 | 877 899 8.6 6.7 | 530 814 73.0 594 |979 717 856 59.6
Female 724 33.2 0 0 99 101 293 268 | 121 186 82.0 721 |386 283 957 923

Total 2184 0.09 0.09 | 976 103 84 | 651 74.6  61.6 [1365 88.3 68.3
Region 2
Male 42 724 0 0 17 708 118 118 7 63.6 429 429 | 11 64.7 545 273
Female 16 27.6 0 0 7 29.2 0 0 4 364 500 50.0 6 353 833 66.7
Total 58 24 8.3 8.3 11 455 455 | 17 64.7 41.2
Region 3

Male 158 68.7 0 0 84 824 71 4.8 51 823 647 333 | 87 674 828 50.6
Female 72 313 0 0 18 17.6 11.8 118 11 17.7 100 818 | 42 32.6 89.7 769
Total 230 0 0 102 7.9 59 62 71.0 419 | 129 849 58.7

Region 4
Male 671 67.2 0.15 0.5 | 277 837 57 57 | 159 837 774 579 |346 820 76.0 529
Female 327 328 030 030 | 54 163 176 176 | 31 163 933 833 | 76 18.0 93.2 877
Total 998 0.20 0.20 | 331 7.6 7.6 | 190 79.9 619 | 422 79.0 58.9

Region 5
Male 217 65.6 0 0 93 762 3.2 3.2 62 805 71.0 597 | 90 750 756 46.7
Female 114 34.4 0 0 29 238 259 259 | 15 195 100 100 | 30 25.0 84.6 769

Total 331 0 0 122 8.3 8.3 77 76.6  67.5 | 120 77.6 53.4
Region 6

Male 203 75.2 0 0 98 883 112 102 67 848 880 761 | 88 793 864 62.5
Female 67 248 0 0 13 11.7 231 231 12 152 909 636 | 23 20.7 957 913
Total 270 0 0 111 126 117 | 79 885 744 | 111 88.3 685
Region 7

Male 277 69.1 0 0 133 79.6 6.0 6.0 69 784 739 681 | 143 83.1 72.0 587
Female 124 309 0 0 34 204 88 8.8 19 216 842 737 | 29 169 92.6 852
Total 401 0 0 167 6.6 6.6 88 76.1 69.3 | 172 87.6 629

Region 8
Male 480 67.6 0.20 0.20 | 182 784 6.6 55 125 822 704 608 [192 714 849 64.1
Female 230 324 044 044 | 50 216 125 83 27 178 889 889 | 77 286 100 92.2
Total 710 0.28 0.28 | 232 7.8 6.1 152 73.7 65.8 | 269 88.7 711
Region 9
Male 10 41.7 10.0 0 4 66.7 0 0 2 40.0 50.0 50.0

[ee]

66.7 75.0 50.0

Female 14 583 0 0 2 333 0 0 3 60.0 66.7 667 4 33.3 100 100
Total 24 4.2 0 6 0 0 5 60.0 60.0 12 83.3 66.7
Region 10

Male 29 414 0 0 20 714 150 100 | 19 655 526 526 32 69.6 875 625
Female 41 58.6 0 0 8 28.6 0 0 10 345 80.0 80.0 14 304 786 64.3
Total 70 0 0 28 107 71 29 62.1 621 46 84.8 63.0

Region 11
Male 119 410 084 084 | 75 728 8.0 6.7 39 83.0 795 744 82 745 72.0 50.0
Female 171 59.0 0 0 28 272 214 214 8 17.0 100 100 28 255 923 923
Total 290 0.34 0.34 | 103 11.6  10.7 | 47 83.0 787 | 110 76.9 60.2

Region 12
Male 267 59.7 0 0 75 758 2.6 2.6 42 84.0 47.6 334 68 70.1 72.1 588
Female 180 40.3 0 0 24 242 45 4.5 8 16.0 100 875 29 299 0931 931
Total 447 0 0 99 3.1 3.1 50 56.0 42.0 97 784 69.1
All region
Male 3933 654 0.15 0.13 {1935 841 74 6.3 |1172 813 725 59.0 | 2126 741 823 57.5
Female 2080 34.6 0.10 0.10 | 366 199 18.0 168 |269 187 868 782 | 744 259 943 89.3
Total 6013 0.13 0.12 | 2301 9.0 7.8 1441 751 62.5 | 2870 85.2 65.2

Note: %?: Percent column. gender percentage

%?P: Percent row. having mask
%:¢: Percent row. wearing correct mask
*Covid-19 number of cases in Turkey (22)
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On 10 March 2020, when there was no Covid-19
case in Turkey, 65.4% of 6013 people, who passed
the pedestrian crossings were males and this rate

was found to be as follows in the other dates:
84.1%, 81.3% and 74.1% (fig. 1).

6000
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4000
3000
2000

1000

10.03.2020 24.03.2020

(==}

B Male ™ Female

07.04.2020 21.04.2020

Figure 1. Distribution of the number of people in the crosswalk by gender.

When comparing the appropriate mask-wearing
according to gender, it was concluded that
women had a statistically significant rate on the
appropriate mask-wearing compared to men on
24 March 2020, 07 April 2020 and 21 April 2020
(p<0.001) (respectively, x*=45,140 and 34,091
and 246,876).

It was also found out that the rate of women'’s ap-
propriate mask-wearing behaviour increased
over time during the COVID 19 pandemic period,
whereas men complied with appropriate mask-
wearing at a lesser extent despite the increase in
the behaviour of wearing a mask on 21 April
2020, this case is shown in Figure 2.
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Figure 2. Distribution of mask wearing rates by gender.
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DISCUSSIONS

The containment measures have of paramount
importance in the control of the COVID-19 pan-
demic. There are studies arguing that the contain-
ment measures are necessary to take the out-
break under control and these should be adminis-
trated as soon as possible. Many countries have
initiated COVID-19 containment measures due to
the pandemic (13-16). The first COVID-19 wave
seen outside Hubei, China, where the outbreak
was first detected, declined due to aggressive
non-pharmaceutical control measures. The effi-
ciency of containment measures was seen when
the spread of pandemic was prevented to a great
extent with second strict measures (5, 16, 17). It
was identified that the lockdown administrated
firstly in Lombardy, Italy and then the whole
country and the lockdown in Spain prevented the
spread of disease to a certain extent. It was re-
ported in another study that the lockdown had a
positive effect particularly in central and south-
ern regions of Italy (18, 19). The containment
measures taken in Turkey are as follows: schools
were vacationed on 16 March 2020, a curfew cir-
cular was issued to those with chronic illnesses
aged 65 and over on 21 March 2020, city entrance
and age restriction measures were taken on 03
April 2020, and the first two days curfew was an-
nounced on 10 April 2020 (20, 21). While contain-
ment measures were administrated partially in
Turkey, there are some studies suggesting that
only very strict restrictions caused a decline in vi-
rus spreading (7).

In this study, 76,04% decrease was found in the
number of people passing through pedestrian
crossings on 07 April 2020 compared to 10 March
2020. Although the number of case was increas-
ing in Turkey, an increase was determined in the
number of people using the above-mentioned pe-
destrian crossings on 21 April 2020 (22). The du-
ration of protection measures plays an important
role in fighting against the spread of disease in
terms of compliance with control measures (23).
[tis also urged in our study that long term protec-
tion measures have a negative effect on the atti-
tudes of people to go out. In a study conducted in
Australia on compliance with home quarantine
for pandemic influenza, 94.1% of the participants
stated that they were willing to comply with quar-
antine at home, and avoided public events and
meetings at very high rates. In addition, it was
identified in this study that men complied with

the home quarantine less than women (24). In
this study, the rate of men going outside, which
was higher even in the pre-pandemic period, in-
creased even more during the pandemic process.
The women were observed to comply with the
home quarantine more.

In this study, containment measures and wearing
mask behaviours of people were investigated.
Wearing a mask protects people who wear masks
and the people around them, thus, the use of face
masks has a critical importance in reducing the
spread of disease (18, 25). The face masks should
be worn carefully on mouth and face, and should
be tied safely (26). In this research, the appropri-
ate mask-wearing of people was determined to be
7.8% on 24 March 2020, 62.5% on 7 April 2020
and 65.2% on 21 April 2020. It was observed that
women wore masks at a significantly higher rate
than men at these periods, and their appropriate
mask-wearing was also at higher rates. In Large
Scale International Poll Survey made with 29.000
people from different countries during COVID-19
pandemic, the mask-wearing rates according to
countries are as follows: Italy 81%, France 34%,
Germany 20% China 83%, Japan 77% (27). 86%
of 160 adult participants in Taiwan reported that
they used medical masks for several times during
a day (28). In a study conducted on primary
school students in China, while 51.60% of the stu-
dents showed a good behaviour in wearing a
mask, a significant difference was not found be-
tween the mask-wearing behaviours of male and
female students (29). Another research carried
out in England on 2.025 participants regarding
the relationship between the rate of wearing a
face mask during COVID-19 pandemic and demo-
graphic, health and psychological variables,
showed that the face mask wearing rate was
16.7%, and the rate of wearing a mask in males
was concluded to be higher than in females (30).
An investigation conducted on 2.459 participants,
reported that men considered wearing a mask as
shameful, being an indicator of weakness, stigma-
tizing, as they felt negative emotions while wear-
ing masks, thus did not comply with the necessity
of wearing masks as much as women. The same
study urged that men did not believe that the pan-
demic would affect them severely (31). In another
study carried out in Hong Kong in 2017, when
there was no pandemic, less than one-fifth of the
participating family members reported that they
always wore face masks in inflammatory diseases
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and respiratory tract infections, while men
stated that they used the mask less frequently
(32). The mask-wearing behaviours were deter-
mined by observation in our study rather than a
questionnaire. The rates of men’s not complying
with the rule of mask-wearing and their general
mask-wearing rates are in accordance with the
literature.

This study has some limitations. First, although

CONCLUSIONS

there are some criteria, the assessment in this
observational study is subjective. Secondly, in-
stant video recordings of pedestrian crossings
were examined. The passage of people is dy-
namic and constantly changing. Third, the study
was conducted at the beginning of the pan-
demic. Results cannot be generalized for a pan-
demic that lasts more than one year. Moreover,
the small sample size in a single city can be con-
sidered as another limitation.

1. Compliance to mask-wearing and control measures was higher at the beginning of the pandemic.

2. In the records reviewed, women were less likely to be seen at the pedestrian crossing than men
before the pandemic. After the pandemic started, women adapted to containment measures more
than men, thus being more restricted. Women behaved more responsibly. In addition, a high per-
centage of women wore and used masks correctly.

3. About 40 days after the pandemic started, people wore the mask less correctly. It is consid ered
that the decrease in wearing a mask and complying with containment measures despite a rapid
increase in COVID-19 case numbers in Turkey may be related to the decrease in disease risk per-

ception.
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Introduction. The microbial biofilm-forming ability is one of the major aspects of the emerg-
ing issue of antibiotic resistance, which makes them tolerant to antibiotics and host defense
systems and other external stresses, thus contributing to persistent chronic infections. A series
of relevant studies confirmed the high efficiency of aminopropanol derivatives as potential
antibacterial and antifungal agents. This present study was aimed to evaluate the antimicro-
bial activity of new 1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-2-propanol] derivatives
on the planktonic bacterial/fungal cells and biofilms.

Material and methods. The minimum inhibitory concentrations (MIC) of the new compounds
were determined by a standard method, along with their effects on biofilms estimated via the
gentian violet adsorption-desorption assay.

Results. The KVM-219 compound showed the most pronounced effect on planktonic bacterial
and fungal cells. The MIC values ranged between 0.78 ug/mlL to 12.5 ug/mL, depending on the
microbial strain. The KVM-316 compound exhibited the strongest inhibitory effect on biofilms,
thus preventing their formation by S. aureus (96.1%), E. coli (57.2%), and P. aeruginosa
(96.1%).

Conclusions. The 15 newly synthesized 1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-2-
propanol] derivatives revealed marked antibacterial and antifungal effects on planktonic mi-
croorganisms. Most of these compounds showed a strain-specific inhibition of biofilm for-
mation by at least 50% for S. aureus 222, E. coli 311, P. aeruginosa 449 and C. glabrata 404
strains.

ACTIVITATEA ANTIMICROBIANA A NOILOR DERIVATI DE 1 - [(2,4-(DI-TERT-
BUTYLPHENOXY)) - 3-DIALKILAMINO-2-PROPANOL]

Introducere. Scopul studiului I-a constituit evaluarea efectelor antimicrobiene ale derivatilor
1- [(2,4 (di-tert- butylphenoxy)) - 3- dialkylamino-2-propanol] asupra celulelor planctonice
bacteriene/fungice si asupra biofilmelor.

Material si metode. Concentratiile minime inhibitorii (CMI) ale compusilor noi au fost deter-
minate printr-o metodd standard, activitatea antibiofilm a fost testatd prin absorbtia violetu-
lui de gentiand pe structuri formate pe pldci de polistiren, urmatd de resolubilizare cu solvent
organic si resazurind ca indicator redox.

Rezultate. Efectul cel mai pronuntat asupra celulelor planctonice bacteriene i fungice 1-a
demonstrat compusul KVM -219, CMI 0,67 ug/ml - 12,5 ug/ml, in functie de microorganism,
iar asupra biofilmelor - compusul KVM-316. KVM-316 a prevenit formarea biofilmelor de
cdtre S. aureus (96,1%), E. coli (57,2%) si P. aeruginosa (96,1%).

Concluzii. Cei 15 derivati nou sintetizatiai 1 - [(2,4- (di- tert-butylphenoxy)) - 3- dialkylamino
-2-propanol] au prezentat efecte antibacteriene si antifungice pronuntate asupra microorga-
nismelor planctonice. Majoritatea acestor compusi au inhibat in mod specific formarea bio-
filmelor de cdtre tulpinile clinice S. aureus 222, E. coli 311, P. aeruginosa 449 si C. glabrata
404 cu cel putin 50%.
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INTRODUCTION

Over the decades, antimicrobial agents have been
considered the primary suppressing means for
bacterial infections. However, their irrational use
led to the emergence and spread of antimicrobial -
resistant strains (1, 2). The antimicrobial drug re-
sistance has led to a decrease of infection preven-
tion and control measures and lowered the ther-
apeutic effectiveness thus resulting in a pro-
longed patient’s hospital stay and increased treat-
ment costs. The antibiotic resistance has been re-
garded nowadays as a major threat to public in-
ternal safety across many countries. Therefore, a
global action plan to overcome antimicrobial re-
sistance has been developed by World Health As-
sembly (3). In 2017, WHO presented a list of 12
bacterial species that pose a threat to human
health, which are classified into three categories
of pathogens, namely critical, high and medium
priority, according to the urgency of need for new
antibiotics (4). The goal of the global action plan
is to ensure, for as long as possible, continuity of
successful treatment and prevention of infectious
diseases by effective and safe medicines that are
quality-assured, used in a responsible way and ac-
cessible to all who need them. To achieve this
goal, five strategic objectives have been set out: to
improve awareness and understanding of antimi-
crobial resistance; to strengthen knowledge
through surveillance and research; to reduce the
incidence of infection; to optimize the use of anti-
microbial agents; to develop the economic case
for sustainable investment that takes account of
the needs of all countries; and to increase invest-
ments in new medicines, diagnostic tools, vac-
cines and other interventions (3). Considering all
of the above mentioned, the most promising ap-
proach is to search for potentially novel antimi-
crobial agents for combatting antimicrobial re-
sistance.

The microbial biofilm-forming ability is one of the
major aspects of the emerging issue of antibiotic
resistance, which makes them tolerant to antibi-
otics and host defence systems and other external
stresses, thus contributing to persistent chronic
infections (5). Several studies confirmed the high
efficiency of aminopropanol derivatives as poten-
tial antibacterial and antifungal agents, which ac-
tually drew our interest to compounds of this
group (6, 7, 8).

The purpose of the present study was to evaluate
the antimicrobial activity of new 1-[(2,4-(di-tert-
butylphenoxy))-3-dialkylamino-2-propanol] de-
rivatives.

MATERIAL AND METHODS

Bacterial strain and growth conditions

The study was conducted on the gram-positive
(Staphylococcus aureus subsp. aureus (ATCC®
25923™), S, aureus 222 (MRSA)) and gram-nega-
tive (Escherichia coli (ATCC® 25922™), E. coli
311, Pseudomonas aeruginosa (ATCC® 27853 ™),
P. aeruginosa 449) bacterial strains, and yeasts
(Candida albicans NTCC 885/653, C. glabrata
404). The bacterial strains were subcultured at
37°C in Mueller-Hinton broth (HiMedia™ Labora-
tories Pvt Ltd) and Tryptic Soy Broth (TSB)
(Merck Millipore) (pH 7.3), yeasts - at 30-32°C in
Saburo dextrose broth (HiMedia™ Laboratories
Pvt Ltd) (pH 5.6).

Chemicals

The new derivatives of 1-[(2,4-(di-tert-butylphe-
noxy))-3-dialkylamino-2-propanol] were first
synthesised at the Institute of Organic Chemistry
NAS of Ukraine. These compounds were synthe-
sized by using the same procedure (9). Its general
structural formula is shown in Figure 1.
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R1 - (2,4-di-tert-butylphenyl); Rz,R3 - alkyl, dialkyl, cycloalkyl; R4 — methyl, benzyl, 4-nitrobenzyl, 4-
metoxybenzyl, 4-chlorobenzyl, 4- fluorobenzyl, 4-methylbenzyl; Hal - CI-, (I-).

Figure 1. Structural formula of 1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-2-propanol]
new derivatives.
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Minimum Inhibitory Concentration (MIC) de-
termination

Synthesized compounds antimicrobial activity (1
- XV) was tested by the twofold serial dilution
method (10, 11) against gram-positive (S. aureus
ATCC 25923) and gram-negative (E. coli ATCC
25922, P. aeruginosa ATCC 27853) bacteria, and
yeasts (C. albicans NTCC 885/653). Inoculum
density was 1-2x105 CFU/mL culture medium
(bacteria) and 1-2x104 CFU/mL (yeasts). The 96-
well microtiter plates with bacterial cultures
were incubated at 35-37°C for 18-24 h, while
yeasts — at 30-320C for 24-48 h. Mueller-Hinton
broth and Saburo dextrose broth were used for
minimal inhibitory concentration (MIC) determi-
nation. The lowest compound concentration in-
hibiting the microbial growth was considered as
the MIC. All assays were performed in triplicate
for control of culture growth (as a positive) and
cultural media (as a negative).

Quantitative biofilm assay

The anti-biofilm activity of the tested compounds
was determined by using the microtiter plate for
biofilm formation assay described by O’'Toole
(12). The overnight cultures were diluted 100-
fold with fresh TSB medium (bacteria) or Saburo
dextrose broth (yeasts). Cell suspensions (100
uL) were transferred into individual wells of ster-
ile polystyrene 96-well plate. The anti-biofilm ef-
fect was estimated by growing strains in media
with or without test compounds (2.0xMIC) at

37°C for 24 hours. After incubation, the media
were discarded, and plates were rinsed thrice
with distillate water to remove nonadherent cells.
Adherent cells were stained for 10-15 min with
0.1% crystal violet. The dye was extracted with
ethanol for 15 min to quantify biofilm formation.
The optical density was measured at 630 nm via
the Absorbance Microplate Reader (model
ELx800, BioTek, USA). The measurements were
performed in six replications and repeated for at
least three times; the values were then averaged.

Statistical Analysis

Newman-Keils (ANOVA) and Kruskal-Wallis cri-
teria were used to assess the results via the STA-
TISTICA, version 6.0 (StatSoft. Inc., USA) (13).
Data are presented as M+m, where M is the mean
value and m is the standard error of the mean.

RESULTS

The studies of antibacterial and antifungal activi-
ties confirmed that 1-[(2,4-(di-tert-butylphe-
noxy))-3-dialkylamino-2-propanol] new deriva-
tives caused inhibitory effect on S. aureus and C.
albicans, with the MIC values ranging from 0.78 to
3.75 pg/mL and from 1.56 to 20.0 pg/mL, respec-
tively. These compounds revealed no antibacte-
rial effects against gram-negative bacteria, except
for the VII and IV compounds, the MIC value for E.
coli reaching to 12.5 pg/mL and 20.0 pg/mL, re-
spectively (tab. 1, 2).

Table 1. Antimicrobial activity (MIC, pg/mL) of new 1-(2,4-(di-tert-butylphenoxy)-3- dialkylamino-2-
propanol derivatives.

S. aureus subsp. au-

Compound reus E. coli P. aeruginosa C. albicans NTCC
(ATCC® 25923™) (ATCC® 25922™) (ATCC® 27853™) 885/653
KVM-190 (1) 2.5 >20.0 >20.0 3.75
KVM-266 (1II) 5.0 >20.0 >20.0 7.5
KVM-267 (III) 5.0 >20.0 >20.0 7.5
KVM-316 (IV) 5.0 20.0 >20.0 5.0
KVM-251 (V) 3.12 >20.0 >20.0 12.5
KVM-327 (VI) 1.56 >20.0 >20.0 6.25
KVM-219 (VII) 0.78 12.5 >20.0 1.56
KVM-220 (VIII) 2.5 >20.0 >20.0 3.75
KVM-269 (IX) 5.0 >20.0 >20.0 7.5
KVM-268 (X) 5.0 >20.0 >20.0 7.5
KVM-221 (XI) 7.5 >20.0 >20.0 5.0
KVM-222 (XII) 3.75 >20.0 >20.0 2.5
KVM-319 (XIII) 1.56 >20.0 >20.0 20.0
KVM-317 (XIV) 5.0 >20.0 >20.0 5.0
KVM-318 (XV) 1.56 >20.0 >20.0 5.0
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Table 2. Structure of 1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-2-propanol] derivatives in corre-
spondence with antibacterial and antifungal activity.

Substituents MIC, pg/mL
Compound R1 R2 R3 R4 Hal S. aureus C. albicans

I 2,4-[(CH3)3C]CeH3 CHs CHs CH2CeHs Cl- 2.5 3.75
11 2,4-[(CH3)3C]CeH3 CHs CHs CH2(CeH4)-4-NO2  CI- 5.0 7.5
111 2,4-[(CH3)3C]CeH3 CHs CHs CH2(CeHa4)-4- Cl- 5.0 7.5

OCH3s
v 2,4-[(CH3)3C]CeH3 CHs CHs CHz(CeH4)-4-Cl  CI- 5.0 5.0
\' 2,4-[(CH3)3C]CeH3 CHs CeH11 CH2CeHs Cl- 3.12 12.5
VI 2,4-[(CH3)3C]CeH3 CHs CeHi1 CH2(CeH4)-4-Cl Cl- 1.56 6.25
VII 2,4-[(CH3)3C]CeHs3 (C4Hg) CH3s I- 0.78 1.56
VIII 2,4-[(CH3)3C]CeH3 (C4Hs) CH2CeHs Cl- 2.5 3.75
IX 2,4-[(CHs3)3C]CeHs (C4Hs) CH2(CeH4)-4-NO2  CI- 5.0 7.5
X 2,4-[(CH3)3C]CeHs (C4Hs) CH2(CeH4)-4- Cl- 5.0 7.5

OCH3
XI 2,4-[(CHs3)3C]CeHs (CeH12) CHs [- 7.5 5.0
XII 2,4-[(CHs3)3C]CeHs (CeH12) CH2C6Hs Cl- 3.75 2.5
X1 2,4-[(CHs)3C]CeHs [(CH2)2CHCH3(CHz2)2]  CH2(CeH4)-4-NO2  CI- 1.56 20.0
X1V 2,4-[(CH3)3C]CeHs [(CH2)2CHCH3(CHz)2]  CH2(CeH4)-4-CHs  Cl- 5.0 5.0
XV 2,4-[(CHs3)3C]CeHs [(CH2)2CHCH3(CH2)z] CHz(CeéHa)-4-F Cl- 1.56 5.0

2,4-[(CH3)3C]CeH3 -- 2,4-di-tert-butylphenyl radical.

The most pronounced effect was found in the VII
compound. The MIC value against S. aureus was
0.78 pg/mlL, E. coli - 12.5 pg/mlL, and for C. albi-
cans - 1.56 ug/mL.

Considering that biofilms are the main mode of
microbial existence, the evaluation of their sus-
ceptibility to the tested compounds was of great
scientific interest. Our clinical trials tested the

following microbial strains: S. aureus 222, E. coli
311, P. aeruginosa 449, and C. glabrata 404.

The obtained results demonstrated that all the
tested compounds, except for the XIII compound,
prevented S. aureus biofilm formation. The use of
2.0xMIC decreased the mass of MRSA 222 biofilm
by 82.5% up to 100 % compared to the untreated
culture (tab. 3).

Table 3. Antibiofilm activity (%) of new 1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-2-propanol]

derivatives.
S. aureus E. coli P. aeruginosa C. glabrata
oo 222 311 449 404
Control Control Control Control

100.0£3.6 100.0+£1.2 100.0+£9.6 100.0+£0.9
KVM-190 (I) 17.5+1.1* 36.1+0.8* 249,1+15.1* 261.3+6.6*
KVM-266 (II) 0.2+0.1* 31.6+5.4* 150.3+6.1* 119.5+6.6
KVM-267 (III) 0.7+0,4* 85.9+0,5* 129.9+3.1* 160.0+43.8*
KVM-316 (IV) 12.7+£0.2* 42.8+2.1* 3.9+0.2* 83.2+2.6
KVM-251 (V) 1.2+0.2* 127.8+1.7* 164.1+9.6* 251.3+1.5*
KVM-327 (VI) 0.3+0.2* 77.6x1.7* 61.1+4.3* 3.0£2.4*
KVM-219 (VII) 88.8+1.5 88.0+1.5 37.2+0.2* 111.8+0.0
KVM-220 (VIII) 0.2+0.2* 77.7+0.4* 174.9+£3.7* 77.5+2.5
KVM-269 (1X) 0.2+0.1* 91.1+1.7* 69.7+3.3* 9.6+1.9*
KVM-268 (X) 0.1+0,0* 92.8+0.4 145.5+1.6* 3.8+1.9*
KVM-221 (XI) 12.4+4.0* 111.4+0.7* 145.5+3.2* 187.5+7.5*
KVM-222 (XII) 0.0+0.0* 98.1+1.6 131.1+£3.2* 161.9+13.0*
KVM-319 (XIII) 51.4+2.9* 93.7+1.1 106.2+3.1 17.3+3.3*
KVM-317 (XIV) 0.6+0.6* 106.9+1.8* 63.0+4.9* 1.3+0.9*
KVM-318 (XV) 0.4+0.3* 96.3+0.1 79.1+1.7* 11.5+£5.1*

*p<0.05 in comparison with control.
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At the same time E. coli biofilms were less suscep-
tible to 1-[(2,4-(di-tert-butylphenoxy))-3-dialkyl-
amino-2-propanol] derivatives. Among all tested
derivatives, the I, II and IV compounds showed
the most pronounced inhibitory effects (63.9%,
68.4% and 57.2%), respectively, p<0.05).

The 1-[(2,4-(di-tert-butylphenoxy))-3-dialkyla-
mino-2-propanol] derivatives almost did not in-
hibit P. aeruginosa biofilm formation. Only two
compounds, namely the IV (96.1%) and VII
(62.8%) exhibited the most pronounced inhibi-
tory effect, whereas the VI (38.9%), IX (30.3%),
XIV (37.0%) and XV (20.9%) derivatives showed
a lesser activity. Unlike these ones, the I, II, II1, V,
VIII, X, XI, XII, and XIII compounds even stimu-
lated the P. aeruginosa biofilm formation.

Thus, according to the study results the most pro-
nounced inhibitory effect on biofilms formation
were found for the IV compound, with a 96.1%
decrease in S. aureus biofilm mass, 57.2% - E. coli
and 96.1% - P. aeruginosa.

As regarding the C. glabrata biofilm formation, a
pronounced inhibitory effect was demonstrated
by the VI, IX, X, XIII, XIV and XV compounds
(82.7%-98.7% biofilm mass decrease).

DISCUSSIONS

The comparative study of the antibacterial and
antifungal activity of 1-[(2,4-(di-tert-buty-lphe-
noxy))-3-dialkylamino-2-propanol] derivatives
with various substituents in the molecular struc-
ture showed that substitutes close to the amino
fragment might affect the antimicrobial activity of
the tested compounds (tab. 2).

By introducing the N-benzyl dimethylamine (I);
N-benzyl pyrrolidine (VIII) and N-benzyl hexa-
methyleneamine (XII) groups to the structure of
1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-
2-propanol] at the amino fragment, an inhibitory
effect towards S. aureus and C. albicans ranging
between 2.5-3.75 pg/mL was registered.

The addition of the substituents on the benzylic
radical in the 4-position, namely the nitro group
(IL, IX), methoxy group (III and X) and chlorine
group (IV) exhibited an increased inhibitory ac-
tivity of 1-[(2,4-(di-tert-butylphenoxy))-3-dial-
kylamino-2-propanol] derivatives. Their MIC val-
ues for S. aureus and C. albicans ranged between
5.0-7.5 pg/mL.

Another heterocyclic substituent (4-methylpiper-
idine) inserted to the 1-[(2,4-(di-tert-butylphe-
noxy))-3-dialkylamino-2-propanol] = molecular
derivatives, viz. XIV and XV, did not significantly
affect their antifungal activities compared with II
compound. At the same time, the antibacterial ac-
tivity of XV compound (MIC 1.56 pg/mL) towards
S. aureus increased, compared to the II compound
(MIC 5.0 pg/mL).

Upon the insertion of a nitro group at the 4-posi-
tion to the benzylic radical, viz. the XIII com-
pound, it showed a reduced antifungal activity
(MIC 20.0 ug/mL) in comparison with XII com-
pound (2.5 pg/mL).

The replacement of one of the methyl groups for
cyclohexyl in the molecule of the V compound led
to a decrease of its antifungal activity (MIC 12.5
ug/mL), while its inhibitory effect towards S. au-
reus remained nearly unchanged (MIC 3.12
pg/mL) compared with the I compound (MIC 2.5

pg/mL).

The introduction of the chlorine at the 4-position
led to completely different consequences: the MIC
value of the VI compound showed a two-fold de-
crease in comparison with the MIC values of the I
and V compounds (S. aureus - 1.56-3.12 pg/mL;
C. albicans - 25.0-12.5 pg/mL). However, this de-
crease was not statistically significant.

The addition of N-methylpyrrolidine fragment to
the amino group allowed to increase the antibac-
terial and antifungal activity of the VII derivative
by 3.2 and 2.4 times, respectively (compared with
I and VIII compounds). The MIC values towards S.
aureus and C. albicans decreased to 0.78 pg/mL
and 1.56 pg/mL, respectively.

The replacement of hexamethylenamine pyrroli-
dine radical in the XI derivative was accompanied
by a decreased inhibitory activity (compared to
the VII compound), whereas the MIC values to-
wards S. aureus and C. albicans were 5.0-7.5

pg/mL.

This present study demonstrated that both tested
derivatives 1-[(2,4-(di-tert-butylphenoxy))-3-di-
alkylamino-2-propanol] were able to suppress
the gram-positive and gram-negative bacteria in
fungal (C. glabrata) planktonic microorganisms
and biofilms formation processes. The compara-
tive structure-activity analysis showed that the
inhibitory effect depended not only on the molec-
ular structure and position of the substituents of
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1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-
2-propanol] derivatives, but also on the microbial
strain used.

Thus, the trials carried out on planktonic and bio

film cultures demonstrated that the newly syn-
thesized derivatives of 1-[(2,4-(di-tert-butylphe-
noxy))-3-dialkylamino-2-propanol] exhibited an
inhibitory effect against bacteria and fungi.

CONCLUSIONS

1.

The studies on planktonic microorganisms demonstrated that the newly synthesized derivatives
of 1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-2-propanol] have antibacterial and antifun-
gal effects. This research showed that the anti-biofilm effects of the most evaluated compounds
could specifically reduce the biofilm formation ability of S. aureus 222, E. coli 311, P. aeruginosa
449 and C. glabrata 404 by at least 50%, depending on the nature of the substituents used in
their molecules.

The newly synthesized derivatives of 1-[(2,4-(di-tert-butylphenoxy))-3-dialkylamino-2-propa-
nol] represent a promising class of chemical compounds, which might lead to the development
of novel antimicrobial agents intended for the treatment of many infectious diseases. Further
researches are required to study the broad activity spectrum of compounds with the most pro-
nounced antimicrobial action, as well as their antibacterial and antifungal mechanisms, acute

toxicity and efficacy in vivo.
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STREPTOMYCES BIOMASS - EFFECTIVE ADDITIVE IN POULTRY NUTRITION

Introduction. The breeding of domestic poultry is an important source to soupplement the
human needs in animal proteins with a high biological value. Therefore, knowledge and
guidance of the factors that influence poultry production is a guarantee of increasing these
productions, both in terms of quantity and quality.

Material and methods. The investigation was aimed to administer the 0.05% and 0.1%
streptomyces biomass in the recipe of combined fodder, intended for the feeding of young
poultry of the Argintie de Adler breed, in order to identify the effectiveness of its administra-
tion.

Rezults. The supplementing of streptomyces biomass in the proportion of 0.1% in the recipe
of combined feed intended for feeding the poultry of the Argintie de Adler breed, contributed
to a 5.1% gross weight gain and a lower specific consumption by 9.9% in chickens from the
experimental batch, compared to those of the control batch.

Conclusions. The assessment of the dynamic indices of growth and development in chickens
of the Argintie de Adler breed, as a result of supplementation of nutrition recipes with strep-
tomyces biomass, has established a sure way to boost the productivity.

Introducere. Cresterea pdsdrilor domestice reprezintd o sursd importantd de asigurare a
omului cu proteine animale, de o inaltd valoare biologicd. De aceea cunoagterea si gestiona-
rea factorilor care influenteazd productiile de pdsdri, constituie o garantie a sporirii acestor
productii, atdt din punct de vedere cantitativ, cdt si calitativ.

Material si metode. Investigatiile au avut ca obiectiv administrarea in reteta de nutref
combinat, destinatd alimentatiei tineretului avicol de rasa Argintie de Adler, a biomasei de
streptomicete, in proportie de 0,05% si 0,1%, cu scopul identificdrii efecientei acesteia.
Rezultate. Suplimentarea retetei de nutret combinat destinat alimentatiei puilor de gdind,
de rasa Argintie de Adler, cu biomasd de streptomicete, in proportie de 0,1%, a favorizat
obtinerea unui spor in greutate mai mare cu 5,1% si un consum specific mai mic cu 9,9%, la
puii din lotul experimental, comparativ cu cei din lotul martor.

Concluzii. Urmdrind dinamica indicilor de crestere si de dezvoltare a puilor de gdind de rasa
Argintie de Adler, in urma suplimentdrii retetelor de nutritie cu biomasd de streptomicete, a
fost stabilitd o tendintd sigurd de imbundtdtire a acestora.
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INTRODUCERE

Cresterea pasarilor are ca scop obtinerea de carne
si de oua intr-un timp scurt si cu o eficacitate eco-
nomica maxima. Explozia demografica, imbogati-
rea substantiala a volumului de cunostinte privi-
tor la alimentatia rationala a omului, precum si
alte cauze de ordin social-economic, au dus la in-
tensificarea cresterii pasarilor si la elaborarea
tehnologiilor, care sa amplifice capacitati de
productie (1).

Actinomicetele, inclusiv genul cel mai raspandit in
natura Streptomyces, ies in evidenta printre mi-
croorganisme, datorita capacitatii lor de a forma
multiple substante biologic active: antibiotice, vit-
amine, enzime, lipide, aminoacizi, fitohormoni
etc., care stimuleaza cresterea si dezvoltarea ani-
malelor si a pasarilor de ferma. Din consideren-
tele date, acestea sunt utilizate cu prepoderabili-
tate in una dintre cele doua ramuri de baza ale ag-
riculturii - zootehnia (2, 3, 4, 5, 6).

Produsele de sinteza microbiana, obtinute din
streptomicete, sunt utilizate in zootehnie sub
forma de biomasa3, care suplinesc ratia furajera de
baza a animalelor si a pasarilor, ceea ce duce la
optimizarea metabolismului, fortificarea sis-
temului imun si la cresterea productivititii. In
plus, biomasa de streptomicete, pe langa valoarea
nutritiva, poseda si proprietati antioxidante si an-
tistres, activitate antimicrobiana si imunomodu-
latoare, care favorizeaza digestia alimentelor, ab-
sorbtia lor in tesuturile tractului digestiv si inhiba
dezvoltarea microflorei patogene in intestine. Bi-
omasa obtinuta pe baza streptomicetelor este sin-
gur3, inofensiva, ecologic pura si contribuie la o
absorbtie mai eficienta a substantelor nutritive

biologic active din furaje, ce influenteaza pozitiv
rezistenta si productivitatea animalelor si a
pasarilor agricole (7, 8, 9).

Reiesind din cele mentionate anterior, investi-
gatiile efectuate au avut ca scop includerea in
retetele de nutret combinat, destinat alimentatiei
tineretului avicol, a biomasei de streptomicete,
produsa de tulpinile Streptomyces fradiae CNMN-
Ac-11, prelevate din solurile Moldovei, pentru
stabilirea influentei acesteia asupra perfor-
mantelor de crestere si de dezvoltare a puilor de
gdina.

MATERIAL SI METODE

Investigatiile efectuate, privind utilizarea bio-
masei de streptomicete In alimentatia puilor de
gaina si influenta acesteia asupra performantelor
de crestere, au fost organizate in cadrul SRL , Avi-
cola Saratenii-Vechi”, s. Saratenii Vechi, r-nul
Telenesti, din Republica Moldova.

Materialul biologic a fost reprezentat de puii de
rasa Argintie de Adler, in varsta de o zi.

Metodele de lucru utilizate, pentru obtinerea in-
dicatorilor planificati, au fost cele indicate in lite-
ratura de specialitate.

Cercetdrile au fost realizate pe parcursul a 7
saptamani, pe trei loturi de pui (un lot martor si
doua loturi experimentale) pe un efectiv de 150
de pui, care au fost distribuiti aleatoriu in trei lo-
turi, a cate 50 de pui fiecare.

Datele primare obtinute (tab. 1) in urma studiilor
efectuate au fost prelucrare statistic, cu determi-
narea criteriului de semnificatie.

Tabelul 1. Schema experimentului.

Loturile Materialul biologic Cap. Caracterul alimentatiei
tineret avicol 50 Nutret combinat (NC)
Martor .
de 17zi
Experimental I t1ne§§t1a;/ilcol 50 NC + 0,05% biomasa de streptomicete
. tineret avicol 50 NC + 0,1% biomasa de streptomicete
Experimental II de 1z

Continutul energetic si proteic al retetelor de nu-
treturi combinate, administrate puilor in cadrul
experimentului, a fost administrat in functie de
varsta acestora. Astfel, retetele de nutref combi-
nat asigura necesarul acestora cu energie si pro-
teind, dar si alti nutrienti, specifici varstei (tab. 2).
Pe parcursul investigatiilor s-a determinat:

v’ greutatea corporala a tineretului de giin3,
la diferite perioade de crestere;

v sporul mediu zilnic al tineretului de gaina

pentru aceleasi perioade;

consumul specific;

viabilitatea efectivului.

AN
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Tabelul 2. Structura si valoarea nutritiva a retetei din experiment.

Cota de includere, %

Specificare
varsta 0-21 zile varsta 22-49 zile
Porumb 54,1 50,5
Grau 11,0 18,5
Srot de soia 28,1 24,0
Faina de peste 3,0 3,0
Ulei 1,0 1,0
Premix 1,0 1,0
Monocalciu Fosfat 1,8 2,0
TOTAL 100 100
EM, kcal/kg furaj 2850 2688
PB, % 21,9 19,4
Celuloza, % 3,1 3,3

In scopul stabilirii performantelor de crestere,
pentru puii din experiment s-au creat conditii
identice de intretinere (in baterii cu custi, condi-
tiile de microclimat si igienice au fost asigurate
conform normelor prevazute pentru aceasta cat-
egorie, si cit mai aproape de conditiile de exploa-
tare din unitatile avicole).

REZULTATE
Performantele de crestere ale puilor de gaina sunt

caracterizate, in general, prin evolutia greutatii
corporale, aceasta fiind si obiectivul de baza al in-
vestigatiilor, care indica gradul de dezvoltare a
puilor.

In ceea ce priveste dinamica greutatii corporale
s-a stabilit, cd aceasta a fost mai mare in lotul ex-
perimental Il de pui, carora li s-a administrat bio-
masa de streptomicete in proportie de 0,1%, evo-
lutia acestora fiind prezentata in Figura 1.

m1lzi m15zile 30zile m49 zile

514,0

Experimental |

540,0

Experimental II

Figura 1. Evolutia greutatii corporale (grame) a puilor din experiment.

Datele prezentate anterior ne demonstreaza ca
rezultatele cele mai bune, privind greutatea cor-
porald, au fost inregistrate in lotul experimental
I, unde acest indice a alcatuit 540,0 g. la finele
perioadei experimentale, ceea ce este cu 5,1% mai
mare, comparativ cu rezultatele puilor din lotul

martor.

Eficienta cresterii si dezvoltarii tineretului avicol,
pe langa greutatea corporala, o reprezinta si in
dicele consumului specific, care, de asemenea, a
evoluat diferit pe parcursul investigatiilor,
valorile acestuia fiind prezentate in Figura 2.
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m 15 zile m30zile 49 zile

Martor
cumulat/cap Experimental I
g/zi/cap

Experimental
Icumulat/cap

2034,0

Experimental
Il g/zi/cap Experimental

II cumulat/cap

Figura 2. Evolutia consumului de furaje a puilor din experiment.

Din datele prezentate anterior observam ca, con-
sumul cumulat de furaje, pe parcursul perioadei
de investigatii, a fost mai mic in lotul experimen-
tal II, unde acest indice a constituit 1969,0 g. fata
de 2034,0 g. in lotul experimental |

si 2014,6 g. 1n lotul martor.

In baza rezultatelor obtinute in experiment au
fost determinati si ceilalti indici, propusi pentru
cercetare, iar rezultatele totalizate a investi-
gatiilor sunt prezentate in continuare (tab. 3).

Tabelul 3. Rezultatele administrarii biomasei de streptomicete in alimentatia puilor de gaina.

Greutatea corporala la Sporul zilnic, Consumul % de
Nr. . A . g .
gr Loturile varsta 49 zile g. specific mentine-
g % g % kg % IS

1  Martor 514,0+6,1 100 9,5 100 4,3 100 98

2 Experimental I 497,5+6,4 96,8 9,1 95,7 4,5 104,6 100

3 Experimental II 540,0+5,8** 105,1 10,0 1052 39 90,1 100
kk

Datele prezentate in tabel, ne indica faptul ca, puii
din lotul experimental Il au inregistrat o crestere
de 5,1% in greutatea corporald, comparativ cu
puii din lotul martor. La fel si sporul mediu zilnic
a inregistrat valori mai mari in lotul experimental
I, cu un procent de 5,2%, fata de puii din lotul
martor.

Indicele consumului specific, ins3, a consemnat
valori mai mici in lotul experimental II, fapt ce in-
dica un consum mai eficient a furajului, fiind mai
redus cu 9,9%, comparativ cu puii din lotul mar-
tor.

DISCUTII
Cercetarile noastre evidentiaza faptul c3, sistemul

intensiv de dezvoltare a tineretului avicol ramane
una dintre principalele metode pentru cresterea
acestora. Pentru a obtine rezultate bune de
crestere si de dezvoltare a puilor de gaina,
unitatile avicole trebuie sa asigure o furajare co-
respunzatoare exigentelor si potentialului gene-
tic, al materialului biologic aflat in exploatare,
prin utilizarea preparatelor biologic active, care
favorizeaza metabolismul si respectiv, in-
fluenteaza productivitatea si bunastarea acestora.

Rezultatele investigatiilor efectuate au demons-
trat ca, utilizarea in calitate de preparat furnizor
de substante biologic active a biomasei de strep-
tomicete influenteaza pozitiv indicii productivi la

puii de gdina.
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CONCLUZII

1. Urmarind dinamica indicilor de crestere si de dezvoltare a puilor de gaina, in urma suplimentarii

retetelor de nutret, cu biomasa de streptomicete, a fost stabilita o tendinta sigura de imbunatatire
a acestora.

Materialul biologic utilizat in cercetare nu a manifestat situatii de stres pe parcursul investi-
gatiilor, ceea ce rezida in adaptarea puilor la regimul experimental, concomitent cu manifestarea
unor performante de crestere.

Suplimentarea retetei de nutret combinat, destinat alimentatiei puilor de gaina, cu biomasa de
streptomicete, In proportie de 0,1%, a favorizat obtinerea unui spor in greutate de 5,1% si a unui
spor mediu zilnic de 5,2% la puii din lotul experimental II, comparativ cu cei din lotul martor

Consumul de furaje la 1 kg spor in greutate, de asemenea a fost favorizat de biomasa de strepto-
micete inclusa in furaje, care a aratat valori ce indicau 9,9% consum mai mic, in favoarea puilor
din lotul experimental II.
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Introduction. Potato (Solanum tuberosum L.) is susceptible to infestation with an associ-
ated complex of different species of parasitic and saprophytic nematodes, bacteria, fungi,
and arthropods, which diminish the quality of the product.

Material and methods. 10 varieties of potatoes were investigated (Agata, Albastriu-mov,
Bella rosa, Concorde, Desiree, Irga, lagodca, Roko, Romano, Sprinter), cultivated on the ter-
ritory of the Republic of Moldova. The extraction of nematodes and mites was performed
using the Baermann funnels, modified by Nesterov.

Results. Multiannual researches on the degree of potato infestation have shown that tubers
are preferred by various arthropods (Acaridae), Agriothes spp. (Elateridae), Gryllotalpa
gryllotalpa, (Grillotalpidae) and Sciaridae spp. (Sciaridae), which form different interac-
tions with the parasitic nematodes of tubers (Ditylenchus destructor, D. dipsaci).
Conclusions. Solanum tuberosum infested by parasitic nematodes D. destructor in associa-
tion with saprophytic nematodes and dry rot are colonized by nematophag ous (mites - 80%)
and phytophagous arthropods (wireworms - 40%;, mole cricket - 50%; flies - 40%). Among
the researched arthropods, Rhizoglyphus echinopus were more frequently found, which to-
gether with other species actively consume the primary and secondary parasitic nematodes,
their mortality constituting up to 90%. In the traumatized by some arthropods potatoes,
with the soil, secondary parasitic nematodes, also penetrate, carrying bacterial and fungal
infections, subsequently stimulating the total rot of potato tubers.

NEMATODELE PARAZITE LA CARTOFII DE DIFERITE SOIURI SI INTERRELATIILE CU
UNELE ARTROPODE

Introducere. Cartoful (Solanum tuberosum L) este susceptibil la infestare cu un complex
asociat de diferite specii de nematode parazite, saprofite, bacterii, ciuperci si artropode, ceea
ce li diminueazd din calitatea lui ca produs.

Material si metode. Au fost cercetate 10 soiuri de cartofi (Agata, Albdstriu-mov, Bella rosa,
Concorde, Desiree, Irga, lagodka, Rocko, Romano, Sprinter) cultivate in Republica Moldova.
Extragerea nematodelor si a acarienilor s-a efectuat cu utilizarea pdlniilor Baermann, mod-
ificate de Nesterov.

Rezultate. Cercetdrile multianuale, privind gradul de infestare a cartofilor, au demonstrat
cd tuberculii sunt preferati de diferite artropode: Agriotes spp. (Elateridae), Gryllotalpa
gryllotalpa, (Grillotalpidae) si Sciaridae spp. (Sciaridae), care stabilesc interrelatii diverse
cu nematodele parazite (Ditylenchus destructor, D. dipsaci) ale culturii.

Concluzii. Solanum tuberosum, infestat de nematodul parazit Ditylenchus destructor, in
asociere cu nematodele saprofite si cu putregaiul uscat, este colonizat de artropodele nem-
atofage (acarieni — 80%) si fitofage (viermii-sdrmad - 40%; coropisnite — 50%,; musculite -
40%). Printre artropodele cercetate, mai frecvent a fost atestat Rhizoglyphus echinopus (Fu-
mouze & Robin, 1868), care, impreund cu alte specii, consumd activ nematodele parazite
primare si pe cele secundare, mortalitatea acestora constituind pand la 90%. In cartofii
traumati de unele artropode, odatd cu solul, pdtrund si nematodele parazite secundare,
purtdtoare ale infectiilor bacteriene si fungice, stimuldnd ulterior putrefactia totald a tu-
berculilor.
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INTRODUCTION

Potato (Solanum tuberosum L.) is the third
most important food crop plant of the world, pro-
ducing high yields of nutritionally valuable food
in the form of tubers, which has captured the at-
tention of many researchers. Because the tubers
are susceptible to infestation with an associated
complex of different species of parasitic and sap-
rophytic nematodes, bacteria, fungi, and arthro-
pods, it is important to know their impact on the
host organism. Primary parasitic nematode
Ditylenchus destructor (Thorne, 1945) creates
pathways in tubers for secondary parasitic inver-
tebrates such as: saprophytic nematodes, bacte-
rial and fungal infections, these being vectors of
infections for susceptible potato varieties. As a re-
sult, the resistance of potato crop is diminished
and their complete putrefaction occurs (1).

The nematode D. destructor is widespread in all
countries where potatoes are growing. For exam-
ple, in Romania, in the process of studying the
level of infestation with the nematode D. destruc-
tor and other pathogens, which cause diseases of
the seed potato of 4 varieties - Desiree, Ostara,
Dahlia, Alka, it has been established that the most
susceptible to both the D. destructor and the path-
ogenic species of microorganisms are the varie-
ties Desiree and Ostara (2). The frequency of the
attack with D. destructor was 44.8% and 27.38%,
respectively, and the Dahlia and Alka varieties
were more resistant, the frequency of the attack
constituted 5.26% and 4.10%, respectively. In the
Republic of Belarus, in all agro-climatic zones,
there have been cases of crop loss of up to 43%,
due to infestation with the D. destructor nematode
of food and seed potatoes (3).

In phases 1, 2 of ditylenchosis the primary mono-
typic population of tubers is infested only with
the population of a single species of nematode -
D. destructor (females, males, larvae of different
ages) (4). In such tubers, parasitic nematodes do
not cause obvious external symptoms of ditylen-
chosis and only by removing the shell, small
stains on the surface of the tuber pulp appear low
visible. In phases 4-5 of ditylenchosis, the tissue
invaded by different secondary invertebrate or-
ganisms becomes evidently rotten (5). Ditylen-
chosis disease of tubers initially manifests by
cracking the shell, similar to dry rot, caused by
Fusarium spp.

The purpose of the research was the study of the

species of nematophagous and phytophagous ar-
thropods, as well as the complex of infections as-
sociated with potato tubers of 10 varieties, during
the autumn-winter-spring periods.

MATERIAL AND METHODS

The researches were carried out during 2014-
2019 years. The research was conducted on 10
varieties of potatoes (Agata, Albastriu-mov, Bella
rosa, Concorde, Desiree, Irga, lagodca, Roko, Ro-
mano, Sprinter), which were cultivated in the
north, south and central areas of the Republic of
Moldova. For each variety, 15-20 potatoes tubers
per sample were researched. The primary and
secondary parasites of tubers have been deter-
mined in advanced phases of ditylenchosis. The
extraction of nematodes and mites was per-
formed using the Baermann funnels, modified by
Nesterov (6). The density of nematodes extracted
from the tubers affected by ditylenchosis was cal-
culated by applying the De Grisse chamber. The
fixed preparations were carried out according to
the method proposed by Seinhorst (7). The stere-
oscopic microscope was used to establish mor-
pho-physiological changes in the infested pota-
toes.

Statistical analysis was performed using MS Excel
program.

RESULTS

Nematodes associated with rot

It was determined that all the potatoes varieties
collected during the autumn-winter-spring peri-
ods were infested with parasitic nematodes Dity-
lenchus destructor (advanced phases of ditylen-
chosis, 4-5) in combination with D. dipsaci, sapro-
phytic nematodes, bacteria and fungi (fig. 1).

The results of the research showed a wide spread
(100%) of the obligate primary parasite D. de-
structor in all investigated 10 potato varieties.
The varieties of Albastrui-mov, Dessiree and Irga
differed in frequency and density of infestation.
The most frequent (100%) D. destructor is associ-
ated with dry rot caused by Fusarium spp. and
less frequent (60%) with wet rot caused by Er-
winia spp.

Nematophagous arthropods - mites

It was established that the studied potatoes tu-
bers (Agata, Albastriu-mov, Bella rosa, Concorde,
Desiree, Irga, lagodca, Roko, Romano, Sprinter)
infested with parasitic nematodes D. destructor,
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Figure 1. Frequency of parasitic and saprophytic nematodes, of dry and wet rot (%) in the investi-
gated potato varieties.

D. dipsaci, saprophytic nematodes, bacteria and
fungi, were also colonized by different species of
mites (fam. Acaridae), which have been com-
monly found in all the researched varieties (fig. 1,
2).

It should be mentioned the fact that the potato tu

bers infested by D. destructor in association with
saprophytic nematodes and dry rot were colo-
nized by nematophagous (frequency 80%, differ-
ent species of mites) and phytophagous arthro-
pods (wireworms - 40%; mole cricket - 50%; flies
-40%) (fig. 2).

100

80 =

60 —

40 — =

Mites Wireworms

Mole criket Flies

Figure 2. Frequency of nematophagous and phytophagous arthropods (%) in the investigated po-
tato varieties.

An increased density of mites (hundreds of indi-
viduals along with their eggs/potato tubers) was
detected in 5 of the investigated varieties - Agata,
Bella rosa, Desiree, Irga, Roko. In the study pro-
cess, for the first time, cases of active mite’s attack
on primary (D. destructor, D. dipsaci) and second-
ary (facultative, most of them of the order Rhab-
ditida) parasitic nematodes have been observed.
The latter (females, males, larvae, eggs) are de-
voured and consumed by mites (fig. 3). Under
such conditions, the mites lay eggs, from which

the larval forms develop, which then leads to the
post-embryonic development cycle.

All mite species present in potatoes tubers in-
fested with nematodes and microorganisms
proved to be active predators. It has been estab-
lished that mites attack nematodes (from fami-
lies: Anguinidae, Cephalobidae, Neodiplo-gasteri-
dae, Rhabditidae etc.) usually, in the region of me-
dian intestine, along the reproductive tract
(ovary, oviduct in this area the holes are obser-
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ved, through which the content of the organs is both of primary and secondary parasitic nema-
absorbed, first of all the gonad with the nematode todes has often been observed in such suspension
eggs (fig. 4 (3a, 3b)). High mortality up to 90% (fig. 4 (1b)).

Figure 3. The nutritional process of mites with parasitic and saprophytic nematodes, which were
extracted from infested potatoes by D. destructor, D. dipsaci, in advanced phases of ditylenchosis.

Figure 4. 1a - Potato tuber (section) infested by D. destructor in association with secondary para-
sites (saprophytic nematodes, microorganisms, nematophagous mites); 1b - nematodes D. destructor,
D. dipsaci, devoured by mites; 2 - species of nematophagous mites and their eggs; 3 - different species

of dead nematodes after being in contact with mites (a, b - saprophytes; ¢ - devoured portions of D.
destructor).
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There have been observed cases, when in the in-
fested potatoes, in which the density of mites ac-
counted for hundreds of mature individuals/ tu-
ber, all species of nematodes disappeared, as well
as the bacterial and fungal infections. As a result,
portions of the tuber with completely macerated
substrate remained, containing only empty cells.
Also, the starch granules disappeared in these
phases of ditylenchosis. In such tubers, the pass-
ing from the infested to the non-infested portion
and the extension of nematological, bacterial and
fungal infections was not observed. Only a clear
differentiation of not infested and infested por-
tion of potatoes was observed, which demon-
strates the cessation of parasitic, fungal and bac-
terial infection.

Mites were detected in the investigated potato tu-
ber varieties (a significant number), which belong
to the species of Rhyzoglyphus echinopus F. & R,
family Tyroglyphidae (fig. 4.2). It is a widespread
phytophagous species, with a 0.4-0.5 mm body
length.

Loads of eggs deposited by mites in the potatoes
tubers was also observed. A female lays about 800
eggs on average. A generation might develop over

30 days. Their development occurs at a humidity
of more than 60%, being very sensitive to this fac-
tor. It should be mentioned, that the tubers con-
tain an increased amount of water, depending on
the potato variety (between 77% - variety Al-
bastriu-mov and 83% - Agata variety), but in the
infested potatoes by primary parasites the
amount of water increased with 5-6%, creating
favourable conditions for existence not only for
mites, but also for bacteria, fungi and saprophytic
nematodes.

Phytophagous arthropods

Wireworms of click beetles (family Elateridae).
The research results showed that potato harvest
at some of the analysed varieties (Agata, Bella
rosa, Desiree, Roko, Sprinter, Concorde), origi-
nating from field culture, has been quite affected
by some harmful phytophagous arthro-pods, such
as wireworms of the click beetles (fig. 5b, 5c).
Wireworms depreciate qualitatively the potato
tubers due to the galleries, which are dug into the
pulp. During the laboratory studies of the affected
portions, it was observed that soil penetrated into
those galleries (fig. 5a) made by the wireworms,
thus favouring the colonization with bacterivore
saprophytic nematode species.

a

Figure 5. Potatoes attacked by wireworms of click beetles in association with saprophytic nema-
todes and mites (a; b) (c - wireworms, exterior aspect).

The laboratory investigation of the soil extracted
from pulp galleries of the affected tubers demon-
strated the presence of nematodes that eliminate
bacterial and fungal infections of the order Rhab-
ditida, families: Rhabditidae, Cephalobidae and
order Dorylaimida, family Dorylaimidae (sp. Mes-
odorylaimus bastiani). In addition, crowds of
mites were detected in the tested soil.

Mole cricket (Gryllotalpa gryllotalpa L.)

Among the phytophagous arthropods in some of
the investigated varieties (Agata, Desiree, Irga,
Roko, lagodca), the presence of the common mole
cricket (G. grillotalpa, family Grillotalpidae) has
been established (fig. 6¢). The observations made
on individual lots in Roko potatoes variety deter-
mined 100% of mole cricket attack (fig. 6a, 6b).
Soil penetrates the mechanically traumatized
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tubers by mole cricket, in which the bacterial sap-
rophytic nematodes were frequent found, which
brought microorganisms on the body or intestine

a

and cause both dry rot (Fusarium spp.) and wet
rot (Erwinia spp.).

b c

Figure 6. a, b - Potatoes tubers infested by D. destructor (phases 3, 4 of ditylenchosis) in association
with secondary parasites and pests (with cavities formed by mole cricket); c - G. grillotalpa L. (exterior
aspect).

Under laboratory conditions, most of the har-
vested tubers, affected by mole cricket bites, over
a storage interval of 1.5-2.0 months at room tem-
perature, turned into waste caused by the rot (fig.

r

a b

7¢). The insects produced huge cavities (fig. 7b) in
the potato tubers, causing qualitative and quanti-
tative deterioration of the potato crops, thus be-
ing transformed into waste.

Figure 7. Roko variety potatoes (from field experiments, obtained from a mother tuber):
a - healthy potatoes; b - traumatized by mole cricket; c - traumatized by mole cricket after being
kept in laboratory conditions for over 2-3 months at room temperature - 100% infestation of wet rot.

Flies (Sciaridae spp.)

In the researches carried out on 10 varieties of
potatoes, flies were detected only in some of them
such as Agata, Deziree, lagodca, Roko, which were
selected from the field crops, with primary and
secondary parasites and some pests. The affected
tubers are characterized by perforated surfaces,
whereas the flies’ larvae were frequently detected
in the damaged tissue (fig. 8c). It has been deter-
mined that these belong to the Sciaridae family.

It was determined that the tubers associated with
Sciaridae spp. occur in the advanced stages of
ditylenchosis, phases 4-5, when these are in the
process of decomposition. A series of parasites
and pests might colonize such tubers, such as phy-
toparasitic nematodes, saprophytes, micro-or-
ganisms and mites. Sciaridae spp. usually lives in

wet soil, attacks plant roots and feeds with their
living tissue.

DISCUSSIONS

In the conditions of the Republic of Moldova, a
wide spread (100% frequency) of tubers obliga-
tory primary parasite - D. destructor in all 10 re-
searched varieties was observed. Resear-ches has
shown an association of parasitic nematodes D.
destructor and D. dipsaci (frequency 30%) only in
the varieties Albastrui-mov, Bella rosa, Desiree. In
our opinion, this association displays a local char-
acter. Nematode D. destructor is frequently
(100%) accompanied by secondary parasitic
nematodes (saprophytes), most being of the
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a b

C d

Figure 8. a - Roko variety potatoes infested by D. destructor in association with saprophytic nema-
todes, microorganisms, mites, flies; b - holes in the pulp of the tuber through which
Sciaridae spp. penetrated; ¢ - larva; d - imago.

order Rabdithida. A frequent association (100%)
of the nematode D. destructor with dry rot caused
by Fusarium spp.was determined. The wet rot Er-
winia spp was found less frequently (60%) in the
investigated varieties. It was observed that both
primary parasitic nematodes and secondary sap-
rophytic nematodes are not associated with wet
rot and commonly leave the environment.

Our research reported an 80% frequency of
mites, namely in the varieties of Agata, Albastriu-
mov, Bella rosa, Concorde, Desiree, Irga, [agodca,
Roko. It has been determined that mites are com-
mon in tubercles infested with D. destructor in as-
sociation with saprophytic nematodes and dry
rot. Also, it was observed cases of active attack of
mites on parasitic and saprophytic nematodes.
Similar researches on nematode-mite interrela-
tionships have been followed by other authors
(8), who observed some processes regarding the
perforation and nutrition of mites of the species
Tyrophagus putrescentiae with the nematodes of
the species Rhabditis spp., Cephalobus spp., Het-
erodera orizae. According to some researches (9)
special importance is given to the mites of the ge-
nus Caloglyplus (Acarina: Acaridae), which shows
a high efficacy in decreasing the density of para-
sitic nematodes. All stages of these mites attack
the egg mass, laid by females, juvenile forms and
females of the species Meloidogyne, Globodera
rostochiensis and Heterodera schachtii, as well as
endo- and ectoparasitic migratory species: Para-
tylenchus spp., Pratylenchus spp., Tylenchorhyn-
chus spp. It has been established that the species
Hypoaspis sculifer (family Gamasidae) attack the
phytophagous nematode Tylenchorhynchus du-
bius, reducing their populations up to 68% (10).
The extensive researches of some authors (11, 12,

13) determined that the mites of the species T. pu-
trescentiae and Hypoaspis calcuttaensis are both
nematophagous, consuming invasive larvae of the
species Meloidogyne javanica and consumers of
harmful fungi of plants: Fusarium, Alternaria, Mu-
cor etc. Researchers from Florida (Orlando) (14)
observed that the mite Coleoscirus simplex
(Ewing) (Cunaxidae: Coleoscirinae) colonizes
greenhouse pot cultures of root knot nematodes
(Meloidogyne spp.), where it preys on vermiform
nematodes and soil arthropods. This is the first
report of nematophagy in a cunaxid mite. Previ-
ous researches (15) have shown that potatoes tu-
bers infested with D. destructor (phases 3-4-5 of
ditylenchosis) are always colonized by various
species of nematophagous mites from the family
Acaridae, more common being individuals of the
species Rhyzoglyphus echinopus. The phytopha-
gous mite R. echinopus, also called bulb mite, in-
fests both field plants and those stored in the
warehouses (10, 14). They attack nematodes in
the region of the gonad and oviduct with eggs that
they consume actively, causing the mortality of
both parasitic and saprophytic forms. Some spe-
cies of mites (Gamasidae sp.) devour and use for
food the parasitic species D. dipsaci and D. de-
structor, the daily norm being up to four small
nematodes. At the same time, the presence of
mites is important in regulating the density of
nematodes under natural conditions (14). In our
researches, all mite species present in potatoes
tubers infested with nematodes and microorgan-
isms proved to be active predators of phytopha-
gous and saprophytic nematodes.

The harvested tubers are attacked by some phy-
tophagous arthropods, such as wireworms of
click beetles (fam. Elateridae), mole cricket
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(family Grillotalpidae) and flies (fam. Sciaridae).

The research results showed that 40% of the ana-
lysed varieties (Agata, Concorde, Roko, Sprinter)
were attacked by the wireworms of click beetles.
According to the experimental data of some au-
thors (16), among the click beetles, the species of
the genus Agriotes (family Elateridae) are widely
spread in the Republic of Moldova. The presence
of 6-8 wireworms per 1mz2 causes tuber damages
up to 60%, and the installation of various patho-
gens in the galleries left, favours the rot of tubers,
leading to crop losses of up to 50% (17). In the
process of laboratory investigations of the af-
fected parts, it was observed that soil penetrates
into the galleries through the pulp, which favours
the colonization with bacterivore saprophytic
nematode species of the order Rhabditida, these
being active decimators of microbial infections.
Similar results were obtained by other research-
ers (18), where potato tubers affected by wire-
worms are often subsequently infested by patho-
genic bacteria and fungi, which cause dry and wet
rot.

In monoculture conditions, the mole cricket (fam-
ily Grillotalpidae) attack (frequency 50%) was
also observed namely on the varieties Albastrui-
mov, Dessiree, Irga, Roko, Sprinter. It is a

CONCLUSIONS

widespread polyphagous species in Europe, as
well as in the Republic of Moldova, especially in
conditions of increased humidity or on irrigated
lots. In the superficial horizon of the soil (0-20cm)
a single female lays up to 500 eggs (19). Like the
wireworm, the mole cricket cause tuber damage
through mechanical damage, with the possibility
of penetrating the soil with bacterivorous sapro-
phytic nematodes, accompanied by various mi-
croorganisms, which stimulate the appearance of
rot (Fusarium spp., Erwinia spp.) that over a pe-
riod of storage turn the tubers into waste.

In the potato tubers, cultivated in monoculture
condition, the presence of Sciaridae spp. (fre-
quency 40%) was detected in the varieties Agata,
Deziree, lagodca, Roko infested by the nematode
D. destructor in combination with the saprophytic
nematodes and microorganisms, in the 4-5
phases of ditylenchosis. These could be transmit-
ters of both D. destructor nematodes (larvae,
eggs) and various microbial infections. According
to some researches (20), eggs and larvae of the
nematode D. dipsaci were detected in the intes-
tines of flies from the Drozophilidae family. Ac-
cording to the authors, the transmission of para-
sitic nematodes from one deposit to another
might occur due to the flies.

1. Solanum tuberosum infested by Ditylenchus destructor in association with saprophytic nematodes

CONFLICT OF INTERESTS

The author does not declare any conflict of inter-
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and dry rot are colonized by nematophagous (frequency 80%, different species of mites) and phy-
tophagous arthropods (wireworms - 40%; mole cricket - 50%); flies - 40%).

Potatoes tubers are preferred by different arthropods (Acaridae), Agriothes spp. (Elateridae), G.
gryllotalpa (Grillotalpidae), Sciaridae spp. (Sciaridae), which form different interactions with the
parasitic nematodes of tubers. Among the studied arthropods, Rhizoglyphus echinopus (Fumouze
& Robin, 1868) were more frequently found, which together with other species (Agriothes spp.
(Elateridae), G. gryllotalpa (Grillotalpidae), Sciaridae spp. (Sciaridae)), actively consume the pri-
mary (D. destructor, D. dipsaci) and secondary parasitic nematodes (saprophytes, most being of
the order Rhabditida), their mortality accounting for up to 90%.

The Sciaridae spp. might carry the eggs of primary parasitic nematode species in potatoes from
warehouses. Some phytophagous arthropods might damage potatoes, thus the secondary para-
sitic nematodes from the soil might penetrate and bring bacterial and fungal infections, subse-
quently stimulating the total rot of potatoes tubers.
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Introduction. The processing of most raw milk products can lead to contamination with
unwanted microflora due to poor sanitation and hygienic conditions. The inadequate anti-
biotic use over the past decades has led to the emergence and wide spread of bacterial pop-
ulations, particularly of Escherichia coli, which developed resistance to antibacterial drugs.
Material and methods. Raw milk samples were obtained from clinically healthy cows on
farms from Kiev and Poltava regions to identify E. coli, Staphylococcus spp., Enterococcus
spp. isolates. Antimicrobial susceptibility testing was performed using the EUCAST disk dif-
fusion method and MU on “Determination of microbial susceptibility to antibacterial drugs”.
Results. The examined milk samples revealed the presence of E. coli, Staphylococcus spp.
and Enterococcus spp. isolates, which proves poor sanitary and hygienic conditions of milk
production process. Escherichia coli isolates were found susceptible to Ampicillin/sulbac-
tam, Cefoxitin (100%), Meropenem, Tobramycin (100%), Netilin, Tigecycline, Nitroxoline
(100%), Gatifloxacin, and Nitrofurantoin (100%). The studied E. coli isolates were found re-
sistant to Ampicillin (100%), Imipenem, Tetracycline, and Doxycycline (100%). 41.7% of iso-
lates of Staphylococcus epidermidis, Staphylococcus aureus were found resistant to Oxacil-
lin, of which 90% were resistant to Benzylpenicillin and 20% to Rifampicin. Conclusions.
The circulation of antibiotic-resistant Enterobacteriaceae strains among farm animals is a
major problem requiring a strategy development aimed to prevent the emergence and
spread of antibiotic resistance worldwide.

SENSIBILITATEA LA ANTIMICROBIENE A TULPINILOR DE E. COLI ISOLATE DIN LAPTE CRUD
Introducere. Prelucrarea produselor din lapte crud poate duce la contaminarea cu
microflord nedoritd din cauza conditiilor sanitaro-igienice precare. Utilizarea inadecvatd a
antibioticelor in ultimele decenii a dus la aparitia si rdspdndirea pe scard largd a
populatiilor bacteriene, in special a Escherichia coli, care a dezvoltat rezistentd la
preparatele antibacteriene. Material si metode. Probele de lapte crud au fost obtinute de
la vaci sdndtoase, din punct de vedere clinic, de la fermele din regiunile Kiev si Poltava, din
care au fost isolate si identificate E. coli, Staphylococcus spp., Enterococcus spp. Testarea
sensibilitdtii la antimicrobiene a fost efectuatd utilizind metoda disc difuziometricd reco-
mandatd de EUCAST si MU privind ,,Determinarea sensibilitdtii microbiene la preparatele
antibacteriene”. Rezultate. Probele de lapte examinate au relevat prezenta izolatelor de E.
coli, Staphylococcus spp. si Enterococcus spp., ceea ce elucideazd conditiile sanitaro -igienice
precare ale procesului de productie a laptelui. Izolatele de E. coli au fost sensibile la Ampici-
lin/sulbactam, Cefoxitin (100%), Meropenem, Tobramicin (100%), Netilin, Tigeciclin, Ni-
troxolin (100%), Gatifloxacin si Nitrofurantoin (100%). Izolatele studiate de E. coli au pre-
zentat rezistentd la Ampicilin (100%), Imipenem, Tetraciclin si Doxiciclin (100%). 41,7%
din izolatele de Staphylococcus epidermidis, Staphylococcus aureus au fost rezistente la Oxa-
cilin, dintre care 90% au fost rezistente la Benzilpenicilin si 20% la Rifampicin. Concluzii.
Circulatia tulpinilor de Enterobacteriaceae rezistente la antibiotice printre animalele de
fermd prezintd o problemd majord care necesitd dezvoltarea strategiei menitd sd prevind

aparitia si rdspdndirea rezistentei la antibiotice in intreaga lume.
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INTRODUCTION

The production of high-quality raw milk depends
on various factors related to both genetics and
physiological condition of the dairy cattle, as well
as on the product manufacturing technology.
Moreover, individual factors might have a remote
impact on milk quality and safety. Thus, the use of
antibiotics for therapeutic purposes in lactating
animals can significantly affect the antibiotic-re-
sistant properties of microorganisms found in
milk and serve as one of the pathways for the
spread of antibiotic-resistance genes in the envi-
ronment (1). Furthermore, the antibiotic re-
sistance of the same microbial strains, isolated
from animals kept in the same room, may differ
depending on the type of antibiotics used to treat
cows at different stages of production. A research
on raw drinking milk on retail sale in England re-
vealed pathogenic agents or signs of poor zoosan-
itary guidelines in almost half of the samples stud-
ied (2). This problem occurs regard-less of the
level of livestock farming and dairy industry de-
velopment (3). More than 150 antibiotics are
used in the production of livestock products used
for human consumption and 90% of them are nat-
ural products of bacteria, fungi and semi-syn-
thetic substances obtained as a result of natural
products modification or even synthesis (4). The
most widely used antimicrobial agents used in
treatment of productive animals are [3-lactams,
tetracyclines, aminoglycosides, lincosa-mides,
macrolides, and sulfonamides (5, 6). Close to AN-
VISA (7). Microorganisms isolated from lactating
cows show resistance to both natural and syn-
thetic antibiotics. Escherichia coli isolated from
cattle rectum exhibited high resistance to ampi-
cillin (59.09%) and tetracycline (43.43%) (8).
Special attention should be paid to the commen-
sal microbiota (Escherichia coli, enterococci).
These bacteria can also acquire antimicrobial re-
sistance due to the selective pressure and may act
as reservoirs for antimicrobial resistance and vir-
ulence genes within the environment, as well as
in food and agricultural animals, which are likely
to transmit resistance to pathogenic bacteria (9).
Previous researches suggest that E. coli may gen-
erally enhance the mutation rates of target cells
contributing to antibiotic resistance (10). Staphy-
lococci were found the most common pathogens
isolated from milk samples taken from cows with
clinical and subclinical mastitis across several
countries. Staphylococcus aureus is the main path-
ogen of this genus, being responsible for up to

40% of all mastitis cases in some geographic re-
gions (11). A thorough under-standing on antibi-
otic resistance mechanisms is paramount to de-
veloping new strategies for preventing the emer-
gence of resistance (12).

MATERIAL AND METHODS

Milk samples (32) were obtained from clinically
healthy cows from the farms of the Kiev and Pol-
tava regions. Culture media were prepared and
controlled according to ISO 11133:2014 Microbi-
ology of food, animal feeding stuffs and water.
Preparation, production, storage and perfor-
mance testing of culture media. The nutrient me-
dia, commercial tests, and discs with antimicro-
bial drugs manufactured by HiMedia were used
within the study. Isolation and identification of E.
coli used the appropriate ISO 16649-2:2014 (ISO
16649-2:2001, ITD) Microbiology of food and an-
imal feeding stuffs. Horizontal method for the
enumeration of -glucuronidase-positive Esche-
richia coli. Part 2. Colony-count technique at 44°C
using 5-bromo-4-chloro-3-indolyl-D-glucuroni-
de. Isolation and identification of Staphylococcus
spp. was carried out in accordance with ISO 6888-
1: 1999 / Amd 1: 2003. Microbiology of food and
animal feeding stuffs - Horizontal method for the
enumeration of coagulase-positive staphylococci
(Staphylococcus aureus and other species) - Part
1: Technique using Baird-Parker agar medium -
Amendment 1: Inclusion of precision data. Isola-
tion and identification of Enterococcus spp. was
carried out in accordance with SSU 8534: 2015
Food products. Method for detection and deter-
mination of Enterococci (8534: 2015 Food prod-
ucts Method for detection and enumeration of En-
terococci). Antimicrobial susceptibility testing
was performed using the EUCAST disk diffusion
method and MU on “Determination of microor-
ganisms susceptibility to antibacterial drugs”
(MHU 2009) (13, 14). The study results were rec-
orded and interpreted via an Automatic Colony
Counters Scan® 500 manufactured by INTER-
SCIENCE.

RESULTS

The present study examined milk samples ob-
tained from clinically healthy cows from livestock
complexes located in the Kiev and Poltava re-
gions. The results of bacteriological studies
showed that E. coli and Enterococcus spp. strains
were found in 100% of raw milk samples; thus,
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Staphylococcus spp. isolates — in 100%, including
87.5% of Staphylococcus epidermis and 12.5% of
coagulase-positive Staphylococcus aureus. It
should be noted that among Staphylococcus

strains, 41.7% of isolates were resistant to Oxacil-
lin, of which 90% were resistant to Benzylpenicil-
lin and 20% to Rifampicin (fig. 1).

Figure 1. Antibiotic susceptibility of Staphylococcus aureus strains isolated from raw milk.
ANTO001 Benzylpenicillin (r), ANT012 Oxacillinum (r), ANT040 Levofloxacin (ATU), ANT043
Norfloxacin (s), ANT044 ofloxacin (ATU), ANT045 Amikacin (s), ANT053 Vancomycin (s), ANT056
Erythromycin (r), ANT063 Tetracyclinum (r), ANT068 Chloramphenicol (s), ANT074 Nitrofurantoin
(s), ANT083 Kanamycin (r); «s» — sensitive; «r» — resistant; « ATU » - Area of Technical Uncertainty.

Antibiotic sensitivity in 24 E. coli strains isolated
from raw milk was studied to beta-lactams from
the groups of penicillins (semi-synthetic and in-
hibitor-protected drugs), cephalosporins (I-IV
generations), carbarpenems; as well as the E. coli
sensitivity to aminoglycosides (I-11I generations),
tetracyclines, quinolones (I-IV generations), Ni-
trofurantoin and Chloramphenicol.

E. coli sensitivity to the group of semi-synthetic
penicillins, namely to Ampicillin, Piperacillin, Ti-
carcillin, Ampicillin/sulbactam, Ticarcillin/
clavulanic acid was also studied. The research re-
sults showed that 100% of the studied cultures
showed resistance to Ampicillin (fig. 2). 57.1% of
strains were resistant to Piperacillin, 14.3% were
moderately resistant, and 28.6% of the studied
cultures were sensitive. The studied cultures ex-
hibited resistance to Ticarcillin in 50%, 14.3%
and 35.7% respectively.

Most of the studied isolates showed sensitivity to
Ampicillin/sulbactam viz. in 95.8% of cases, thus
showing resistance in 4.2% of E. coli isolates. 75%

of isolates showed resistance to Ticarcillin/
clavulanic acid, 4.2% - moderate resistance, and
20.8% - sensitivity (tab. 1).

The antibiotic susceptibility of E. coli isolates to
the group of cephalosporins was studied, namely
to Cefalotin, Cephalexin, Cefazolin (1st genera-
tion); to Cefaclor, Cefoxitin, Cefuroxime, Cefaman-
dole (2nd generation); to Cefixim, Cefoperazone,
Cefotaxim, Ceftriaxone, Ceftazi-dime (3rd genera-
tion); to Cefepim (IV generation) (tab. 1). No sus-
ceptible E. coli isolate was identified to Cefalotin
from first-generation cephalosporins; 37.5% of
isolates were moderately resistant and 62.5% of
strains were found resistant. However, 70.8%
and 71.4% were sensitive to Cephalexin and
Cefazolin, respectively; 29.2% and 7.2% of E. coli
isolates showed resistance; and 21.4% of E. coli
isolates were moderately resistant to Cefazolin.

The E. coli isolates showed ambiguous sensitivity
to the second- generation cephalosporins. 100%
of E. coli isolates were susceptible to Cefoxitin.
25%, 83.3% and 70% of E. coli isolates exhibited
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Figure 2. Antibiotic susceptibility of E. coli strains isolated from raw milk. ANT002 Ampicillin
(r), ANT003 Ampicillin/sulbactam (s), ANT009 Ticarcillin/clavulanic acid (r), ANT017 Cefaclor (r),
ANTO019 Cefalexin (r), ANT021 Cefepim (r), ANT022 Cefixim (s), ANT061 Doxycycline (r), ANT063 Tet-
racyclinum (r), ANT064 Tigecycline (r), ANT068 Chloramphenicol (s), ANT074 Nitrofurantoin (s),
ANTO75 - Nitroxoline (s); «s» — sensitive; «r» — resistant; « ATU » — Area of Technical Uncertainty.

Table 1. Antimicrobial susceptibility of E. coli isolates (n=24).

L Cultures
Antibiotic S ATU r
Penicillins
Ampicillin - 100%
Ampicillin/sulbactam 95.8% - 4.2%
Ticarcillin 35.7% 14.3% 50%
Ticarcillin / clavulanic acid 20.8% 4.2% 75%
Piperacillin 28.6% 14.3% 57.1%
Cephalosporins
Cefalotin (I) - 37.5% 62.5%
Cephalexin (I) 70.8% - 29.2%
Cefazolin (I) 71.4% 21.4% 7.2%
Cefaclor (II) 25% 37.5% 37.5%
Cefoxitin (II) 100% - -
Cefuroxime (II) 83.3% - 16.7%
Cefamandole (II) 70 % 10 % 20%
Cefixim (III) 87.5% - 12.5%
Cefoperazone (III) 40% 20% 40%
Cefotaxim (III) 58.3% 16.7% 25%
Ceftriaxone (III) 83.4% 8.3% 8.3%
Ceftazidime (III) 64.3% 28.6% 7.1%
Cefepim (1V) 8.4% 20.8% 70.8%
Carbapenems

Imipenem 20% - 80 %
Meropenem 90% - 10%

Note: «s» - sensitive; «r» — resistant; « ATU » — Area of Technical Uncertainty
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sensitivity to Cefaclor, Cefuroxime, Cefamandole, sitivity to carbapenems viz. 20% of isolates were
respectively, and were resistant in 37.5%, 16.7%, sensitive to Imipenem and 90% - to Meropenem,
20% of isolates. 37.5% of isolates were moder-  being resistant in 80% and 10% of strains, res-
ately resistant to Cefaclor and 10% to Cefaman-  pectively (tab. 1).

dole. E. coli isolates were found sensitive to Gentami-
The isolates showed_ sensitivity to CeﬁXiH}: cin, Kanamycin, Tobramycin, Netilin, Amikacin
Cefoperazone, Cefotaxim, Ceftriaxone, Ceftazi-  from the aminoglycoside group in 75%, 16.6%,

dime in 87.5%, 40%, 58.3%, 83.4%, and 64.3%, 100%, 95.8% and 66.7%, respectively (tab. 2). It
respectively; resistance - in 12.5%, 40%, 25%,
8.3%, and 70.8% of cases. 8.4% strains were sus-
ceptible to Cefepim, moderately resistant -
20.8%, and resistant in 70.8% of E. coli isolates.

should be noted the high occurrence of isolates
susceptible to Tobramycin (100%) and Netilin
(95.8%); whereas a greater amount of isolates
were resistant (41.7%) and moderately resistant
The studied isolates also showed ambiguous sen (41.7%) to Kanamycin.

Table 2. Antimicrobial susceptibility of E. coli isolates (n=24).

Antibiotic Cultures
S m R
Aminoglycosides
Gentamicin (I) 75% - 25%
Kanamycin (I) 16.6% 41.7% 41. 7%
Tobramycin (II) 100% - -
Netilin (II) 95.8% - 4.2%
Amikacin (III) 66.7% - 33.3%
Tetracyclines

Tetracycline 16.7% - 83.3%
Doxycycline - - 100%
Tigecycline 80% - 20%

Note: «s» - sensitive; «r» - resistant; «<ATU» — Area of Technical Uncertainty

83.3%, 100% and 20.0% of the investigated E. coli ~ sensitivity to Tetracycline and 80% of strains to
isolates were resistant to the drugs of the tetracy- Tigecycline (tab. 2).

clines group (Tetracycline, Doxycycline and The investigated E. coli isolates were sensitive to
Tigecycline), respectively. 16.7% of them showed quinolones (tab. 3).

Table 3. Antimicrobial susceptibility of E. coli isolates (n=24).

Antibiotic Cultures
S m R
Quinolones
Nalidixic acid (I) 83.33% 8.33% 8.33%
Nitroxoline (I) 100 % - -
Norfloxacin (II) 87.5% - 12.5%
Ciprofloxacin (II) 83.3% 12.5% 4.2%
Ofloxacin (II) 62.5% 25% 12.5%
Lomefloxacin (II) 41.7% 45.8% 12.5%
Pefloxacin (II) 60% - 40%
Gatifloxacin (IV) 95.8% - 4.2%
Other antibiotics

Nitrofurantoin 100% - -
Chloramphenicol 50% - 50%

Note: «s» - sensitive; «r» - resistant; «cATU» — Area of Technical Uncertainty

100% of the tested cultures were susceptible to 83.3%, 62.5%, 41.7%, 60% of E. coli isolates were
Nitroxoline and 83.33% to Nalidixic acid 87.5%, susceptible to fluoroquinolones of the II genera
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tion, viz. Norfloxacin, Ciprofloxacin, Ofloxacin,
Lomefloxacin, Pefloxacin, respectively. 95.8% of
the studied E. coli isolates were susceptible to the
fourth-generation fluoroquinolone, namely Gat-
ifloxacin.

Sensitivity to Nitrofurantoin was proved in 100 %
and to Chloramphenicol in 50% of E. coli isolates
tested (tab. 3).

DISCUSSIONS

Therefore, the present research revealed the
presence of Escherichia coli, Staphylococcus spp.
(Staphylococcus epidermidis, Staphylococcus au-
reus) Enterococcus spp. isolates in all the samples
of raw milk, which proved the non-compliance
with the sanitary and hygienic conditions for milk
production processing.

Most Escherichia coli isolates were found re-
sistant to semisynthetic penicillins; 100% of the
isolated cultures were resistant to Ampicillin.
Escherichia coli isolates were selectively suscepti-
ble to inhibitor-protected penicillins, thus 95.8%
of the cultures were sensitive to Ampicillin/sulb-
actam and 20.8% of the cultures were sensitive to
Ticarcillin / clavulanic acid. Escherichia coli iso-
lates were predominantly susceptible to cephalo-
sporins.

Furthermore, the isolates showed no sensitivity
dependence to the group of cephalosporins, be-
longing to specific generation type. At the same
time, 100% of the studied isolates were suscepti-
ble to Cefoxitin and no susceptible E. coli isolates

CONCLUSIONS

were detected to Cefalotin. It should also be noted
the low percentage of strains sensitive to Cefepim
(Iv).

Moreover, there was no clear sensitivity proved
to antimicrobial drugs from the carbapenem
group. Most isolates showed resistance to
Imipenem and were sensitive to Meropenem.

The tested E. coli isolates were generally suscep-
tible to Aminoglycosides, viz. to Tobramycin (sec-
ond-generation aminoglycosi-des) in 100% and
to Netilin in 95.8% of isolates. At the same time,
16.6% of isolates were susceptible to Kanamycin.

The studied E. coli isolates were predominantly
resistant to Tetracyclines and only 16.7% of the
isolates were susceptible to Tetracycline. At the
same time, 80% of the studied strains showed
sensitivity to Tigecycline (the first-generation an-
tibiotic of the glycylcycline group).

The tested E. coli isolates were also predo-mi-
nantly susceptible to quinolones and fluoroquin-
olones, particularly to the high activity of Nitrox-
oline, Nalidixic acid, and Gatifloxacin. Nitrofu-
rantoin was also highly active against E. coli iso-
lates, while only 50% of the studied E. coli isolates
were susceptible to Chloramphenicol.

41.7% of Staphylococcus epidermidis isolates
were resistant to Oxacillin, of which 90% were re-
sistant to Benzylpenicillin, - 20% to Rifampicin,
thus indicating an inappropriate use of antibacte-
rial drugs in animals for disease control, preven-
tion, and treatment.

1.

The study results revealed the presence of E. coli, Staphylococcus spp., and Enterococcus spp.isolates
in 100% of milk samples obtained from clinically healthy cows on livestock farms from Kiev and
Poltava regions of Ukraine.

Escherichia coli isolates were predominantly resistant to semi-synthetic penicillins.

High percentage of Escherichia coli isolates were found resistant to Tetracycline (80%) and Doxycy-

Escherichia coli isolates exhibited susceptibility to Ampicillin / sulbactam, Cefoxitin (100%), Mero-
penem, Tobramycin (100%), Netilin, Tigecycline, Nitroxoline (100%), Gatifloxacin, and Nitrofu-
rantoin (100%). The tested Escherichia coli isolates were resistant to Ampicillin (100%), Imipenem,

2.
3.
cline (100%).
4.
Tetracycline, and Doxycycline (100%).
5.

Staphylococcus spp. strains included Staphylococcus epidermidis (87.5%) and coagulase-positive
Staphylococcus aureus (12.5%); 41.7% of Staphylococcus spp. isolates were resistant to Oxacillin, of
which 90% were resistant to Benzylpenicillin and 20% to Rifampicin.
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Introduction. It is known that the enzymes catalase (CT) and superoxide dismutase (SOD)
are actively involved in protecting cells of microbial pathogens against the biochemical fac-
tors produced by macrophages in vivo, in order to stop infection. Therefore, this study was
aimed to quantify the parameters of the antioxidant-enzyme activities within the reference
cultures under the action of selected new chemical compounds.

Material and methods. Cu (1I) coordination compounds, Co (II) and Zn (1I) were included
as “in vitro” study material, as well as aromatic propenones synthesized at the Department
of Inorganic Chemistry, at State University of Moldova. The antimicrobial effects were tested
on three gram-negative reference strains. The enzymatic activity of SOD and the CT activity
was determined to assess the pathogen-induced changes in the antioxidant status under the
action of newly tested compounds.

Results. The new chemical compounds showed a significant decrease in the antioxidant en-
zymatic activities of SOD and CT, induced in all reference strains used, which indicates an
intense oxidative stress generated by the tested compounds.

Conclusions. The specific activity of new chemical compounds on primary antioxidant en-
zymes, which represent pathogenicity factors of infectious agents, allows us to assume the
benefits of in vivo effect of new native substances, as well as to recommend the selected com-
pounds for further biomedical tests.

MODIFICARILE CONTINUTULUI BIOCHIMIC AL MICROORGANISMELOR GRAM -
NEGATIVE SUPUSE ACTIUNII COMPUSILOR CHIMICI NOI

Introducere. Se stie cd enzimele catalaza (CT) si superoxid dismutaza (SOD) se implicd activ
in protectia microorganismelor patogene contra factorilor biochimici, produsi de macrofage
in vivo pentru a stopa infectia. Prin urmare, considerdm utild cuantificarea parametrilor ce
reflectd activitatea enzimelor antioxidante in culturile de referintd la actiunea compusilor
chimici nou selectati.

Material si metode. In calitate de obiecte de studiu in vitro au servit compusii coordinativi
ai Cu (11): Co(1l), Zn(11), dar si propenonele aromatice sintetizate la Catedra de chimie anor-
ganicd a Universitdtii de Stat din Moldova. Efectele antimicrobiene au fost testate pe 3 tul-
pini de referintd Gram-negative. A fost determinatd activitatea enzimelor SOD si CT pentru
a aprecia modificdrile statutului antioxidant al culturilor de microorganisme patogene sub
influenta compusilor nou testati.

Rezultate. Compusii chimici noi induc in toate culturile de referintd testate o reducere sem-
nificativd a nivelului de activitate a enzimelor antioxidante SOD si CT, ceea ce indicd
prezenta unui stres oxidativ intens, generat de compusii testati.

Concluzii. Actiunea specificd a compusilor chimici noi asupra enzimelor antioxidante pri-
mare, care constituie unul dintre factorii de patogenitate a agentilor infectiosi, permite pre-
supunerea unui eventual efect benefic in vivo al noilor substante autohtone si recomandarea
compusilor selectati pentru teste biomedicale.
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INTRODUCTION

Bioinorganic chemistry is a field that studies the
role of metals in biology, which has opened new
avenues for scientific research of coordination
compounds. A large number of compounds are re-
garded as being of major biological importance.
Some metals are essential for biological functions,
being a part of the enzymes and cofactors in-
volved in a range of various processes (1).

The pharmacological activity of metal compounds
depends on the metal ion, its ligands and the inte-
gral compound structure. These factors are re-
sponsible for the metal complexes to reach the
specific target site within the body. It is known
that certain metal ions enter the bacterial cells
and inactivate their enzymes. Some metal ions
might cause the formation of peroxide, which
leads to bacterial death (2).

A series of publications have studied the particu-
larities of action of new antimicrobial com-
pounds, showing various biochemical composi-
tion changes in the cells of microbial pathogens
subjected to toxic antimicrobial activity. It is
known that the enzymes catalase (CT) and super-
oxide dismutase (SOD) are actively involved in
protecting cells of pathogenic microorganisms
against biochemical factors produced by macro-
phages in vivo to stop infection (3, 4, 5, 6).

Superoxide dismutase is involved in neutralizing
the superoxide radical. The active synthesis and
the increased activity of superoxide dismutase
contributes to the microbial survival under condi-
tions of oxidative stress. High biomass content of
superoxide dismutase is a biological marker of
moderate oxidative stress, whereas the decrease
of enzyme activity below normal is an indicator of
deep oxidative stress. Catalase activity contri-
butes to the elimination of hydrogen peroxide
formed due to both normal processes and influ-
ence of harmful factors. It has been determined
that the catalase activity exhibits a significant ten-
time increase in case of oxidative stress in differ-
rent cell types. Thus, an increased amount of ca-
talase and superoxide dismutase produced by the
pathogenic microorganisms help in neutralizing
the hydrogen peroxide and superoxide radical of
the immune cells, thereby avoiding the microbial
death. The significant decrease in the activity of
these two important protective factors leads to a
greater vulnerability of bacteria in vivo, which

might be an argument for conducting further bio-
medical researches to promote these valuable
compounds (7).

The performed studies represent a valuable argu-
ment to select and study the particularities of ac-
tion of new chemical compounds as substances
that produce biochemical changes on the refe-
rence strains of pathogenic microorganisms.
These studies represent an argument for conduc-
ting biomedical research in the further promotion
of these valuable compounds.

MATERIAL AND METHODS

Cu (II) coordination compounds, Co (II) and Zn
(I1) were included as “in vitro” study material, as
well as aromatic propenones synthesized at the
Department of Inorganic Chemistry (at State Uni-
versity of Moldova). The antimicrobial effects
were tested on 3 gram-negative reference strains,
Escherichia coli ATCC 25922, Shigella sonnei ATCC
25931, Salmonella enterica (S. Abony 'MCKO03/
03). These strains derive from two culture collec-
tions recognized as material suppliers of biologi-
cal quality for performance studies: American
Type Culture Collection (ATCC, USA) and the State
Collection of Microbial Pathogens of the State Sci-
entific Research Institute for Standardization and
Control of biological medical preparations ,L. A.
Tarasevici” (TMCK, Russian Federation).

The superoxide dismutase (SOD) activity was de-
termined based on the principle of the enzyme
ability to inhibit the photochemical reduction of
nitroblue tetrazolium according to the method of
Giannopolitis and Ries in 1977 (8) with subse-
quent modifications.

The sample in the amount of 100 mg is cold lysed
with extractive buffer (2 mL buffer K, Na-phos-
phate, 50 mM, pH 7.8 + 20 pL phenylmethyl-
sulfonyl fluoride solution of 100 mM). The ho-
mogenised tube shall be passed into the Ependorf
tube and centrifuged for 5 min. at 12 000 g. The
reactant mixture is prepared with the use of 100
ul bacterium extract, to which 0.5 mL solution of
0.05% nitroblue tetrazole, 0.9 ml buffer K, Na-
phosphate, 50 mM, pH 7.8 and 20 pL solution of
0.24% EDTA. For each sample, prepare two iden-
tical working tubes as described above. One of the
testtubes is placed in the dark and serves as a wit-
ness of darkness. The second test tube is exposed
to light. In addition, the blank samples are pre-
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pared, of which the bacterial extract is missing
which are intended to perform the calculation of
the maximum amount of formazan formed. Con-
trol swabs contain instead of bacterial extract,
100 pL tampom K, Na-phosphate 50 mM with pH
7.8.

The reaction is initiated by adding 20 pL of
0.025% riboflavin solution (added to all test tubes
included in the study). Dark-control and experi-
ence-witnessed screws shall be placed in place
away from the rays of light. The other test tubes
shall be placed below 2 illuminating lamps with a
power of 18W for 15 min. The reaction is stopped
by disconnecting the light. The optical density
shall be read at the wavelength of 560 nm imme-
diately after the disconnection of the light, and in
case there is a time interval between disconnec-
tion and measurements, the samples shall be
placed in the dark.

As a unit of activity SOD is considered the amount
of enzyme, which can inhibit the reaction of re-
duction of nitroblue tetrazole to 50%. In order to
calculate the value of the optical density corre-
sponding to a SOD activity unit, the value E corre-
sponding to the maximum level of formation of
the formazan shall be divided by 2 and shall be
considered to be equal to 50% inhibition.

The calculation of the SOD activity at the mass
unit shall be carried out according to the formula:

A=(a-V-X)/m, where a = 1- (Esamplep0.5)/ (Eforma-
zan/2) A - the activity of the SOD enzyme; V - vol-
ume of extract; X - dilution of the extract; It'Ssample
- the optical density measured for the sample;
It'Sformazan — the optical density of the sample with
maximum formation of formazan.

The calculation can also be made in SOD activity
values according to the quantitative formation in-
dex of the formazan. The following calculation
formula applies to this:

F=(AE-X)/7.2-m, where F - the amount of forma-
zan formed at the unit of mass; AE - the difference
between the optical density of the sample with
the maximum formation of the forman and that of
the sample to be investigated; X - dilution of bac-
terial extract; 7.2 - the value of the extinction co-
efficient of the forman at the wavelength of 560
nm, in mM-lcm-!; m - the absolutely dry mass of
the sample.

The catalase (CT) was determined via the spec-
trophotometric method proposed by Aebi in

1984. This method is aimed to determine the rate
of decomposition of hydrogen peroxide by the
catalase contained in the sample, which subse-
quently yields water and oxygen (9).

The sample in the amount of 100 mg is cold lysed
with extractive buffer (2 mL buffer K, Na-phos-
phate, 50 mM, pH 7.8 + 20 pl phenylmethyl-sul-
fonyl fluoride solution of 100 mM). The homoge-
nised tube shall be passed into the Ependorf tube
and centrifuged for 5 min. at 12 000 g. The reac-
tant mixture is prepared by adding 2.95 ml of 0.6
M hydrogen peroxide to the sample (30 pl). The
control sample is prepared analogously, but does
not contain hydrogen peroxide. Ultraviolet sam-
ple spectrophotometry is performed at 240 nm
with an interval of 100 s.

Calculation of catalase activity per gram of dry
matter is done according to the formula:

A=(2.3t-1g(E1/E2))-X)/m, where: A - the activity
of catalase in conventional units per g of dry mat-
ter; E1 and E2 - the value of the initial optical den-
sity and above 100 s, X - the dilution of the sam-
ple; t - reaction time; m - mass of the sample.

RESULTS

The activity of SOD and CT enzymes was deter-
mined to assess changes in the antioxidant status
of microbial pathogenic strains under the influ-
ence of newly tested compounds.

The study results reflecting the activities of the
antioxidant enzymes SOD and CT on the reference
Shigella sonnei ATCC 25931 strain, when treated
with new chemical compounds are presented in
Figure 1.

When treated with furacillin, there was a de-
crease with 41.4% in catalase activity and with
50.0% in superoxide dismutase activity, com-
pared to their activity in biomass of Shigella
sonnei under normal conditions. Under the action
of new chemical compounds, the SOD activity in
culture accounted for 17.9-48.7% of the normal
pathogenic activity. The catalase activity was
19.5-44.8% of the typical activity in the intact cul-
ture. The values of the primary antioxidant en-
zyme activity in the cell lysate, obtained from the
culture treated with furacillin and with MIC of the
selected new chemical compounds, confirm the
high-intensity oxidative stress within the culture
of Shigella sonnei ATCC 25931 when treated with
new antibacterial chemical compounds.
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Figure 1. Changes in the antioxidant enzyme activity in the standard Shigella sonnei ATCC 25931
strain under the action of new chemical compounds: 1 - C3gH33Cu2N14010S4;
2 - C42H42Cu2N14012S4 3 - C44H40Cl2Cu2N1404S6; 4 - C15H19C1CuN402S; 5 - C15H19CuNs50sS;
6 - C15H17C1CHN4OS; 7 - C15H19CUN5055 (2,5); 8- C15H19CUN5055(3,4);
9 - C15H19CuNs50sS (2,4-); 10 - C18H22Cl2Cu2NgS2; 11 - CoH11CICuN4S; M - untreated culture.

Two chemical are particularly highlighted,
namely di (u-S) -bis {nitrate- [2-picolidene-4-
(3,4-dimethylphenyl) thiosemicarbazido- (1-)]
copper} tetrahydrate and di (u-S) -bis {nitrate -
[2-picolidene-4- (2,4-dimethylphenyl) thiosemi-
carbazido - (1-)] copper} tetrahydrate, which ex-
hibited the most significant reduction in both SOD
and CT activities. The values obtained by treating

the pathogenic strains with these two compounds
were 5 times lower than the antioxidant enzyme
activity in the lysate of the control culture.

The study results reflecting the activity of the an-
tioxidant enzymes SOD and CT on the reference
culture Escherichia coli ATCC 25922 when treated
with new chemical compounds are presented in
Figure 2.
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Figure 2. Changes in the antioxidant enzyme activity in the standard Escherichia coli ATCC 25922 strain
under the action of new chemical compounds:1 - C3gH3gCu 2N14010S4;
2 - C44H40Cl2Cu2N1404S6; 3 - C46H46Cu2N18010S6; 4 - C46H42Cu2N18010S4;
5 - C1gH22Cl;CuzNgS;; 6 - CoH11CICuN4S; M- untreated culture.

58|



ONE HEALTH &
RISK MANAGEMENT

4 OH.R

VOL. 2, ISSUE 3
2021

Under the action of furacillin, there was a 45.2%
and a 37.5% reduction in catalase and superoxide
dismutase activities, respectively, compared to
the activity of CT in Escherichia coli biomass ob-
tai-ned under normal conditions. The SOD activ-
ity accounted for 41.7-56.3% of the reference E.
coli SOD activity, when treated with new chemical
compounds, thus showing a statistically signifi-
cant difference (p<0.01). The catalase activity ex-
hibited lower values, being 30.4-44.8% of the typ-
ical activity in intact culture. As in the case of SOD,
the statistically significant differences between
the enzyme activity in the control biomass and in
the biomass treated with furacillin or the selected

compounds were at the same level of significance.
The obtained results confirmed a high-intensity
oxidative stress in the Escherichia coli ATCC
25922 strain under the action of new antibacte-
rial chemical compounds. As regarding the refe-
rence culture, we cannot highlight any of the six
selected compounds, since their action on the an-
tioxidant enzyme activity was very similar from
case to case.

The study results reflecting the activity of the an-
tioxidant enzymes SOD and CT on the reference
culture Salmonella enterica (S. Abony THUCK 03/03
y) under the action of new chemical compounds
are presented in Figure 3.
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Figure 3. Changes in the antioxidant enzyme activity in the standard Salmonella enterica
(S. Abony T'HCK 03/03y) strain when treated with new chemical compounds:
1 - C38H33Cu2N14010S4; 2 - C44H40Cl2CuzN1404S6; M- untreated culture.

Under the action of furacillin, there was a de-
crease to 56.7% in catalase and to 47.8% in super-
oxide dismutase activities, compared to the CT
and SOD in Salmonella biomass obtained under
normal conditions. The SOD activity accounted
for 51.3% and 62.5% of the normal activity of sal-
monella strain under the action of new chemical
compounds. The catalase activity level was 36.4%
and 43.0%, which was lower than the typical ac-
tivity level in intact culture. These fluctuations
confirmed the high-intensity oxidative stress for
the culture of Salmonella enterica (S. Abony TUCK
03/03 y) under the action of new antibacterial
chemical compounds.

DISCUSSIONS

Under the action of new chemical compounds, all
the reference cultures tested, showed a signifi-
cant reduction in the activity of the antioxidant
enzymes superoxide dismutase and catalase,

which indicated an intense oxidative stress gen
erated by the tested compounds.

The same phenomenon was observed when trea-
ting the microbial pathogens with furacillin. This
substance is known for its antibacterial mecha-
nism that consists in the formation of amino de-
rivatives due to the reduction of nitrofural 5-ni-
trogroup under the action of bacterial flavonoid
activity. The amine derivatives formed, conforma-
tionally alter the proteins and eventually lead to
cell death.

Since there is a decrease in the activity of both ca-
talase and superoxide dismutase, we can assume
the alteration of the specific conformation of the
proteins, including the above- mentioned en-
zymes. However, further research is required to
confirm this assumption.

Hence, the new antibacterial compounds used on
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microbial pathogenic strains, produce an oxide
tive stress within these microorganisms, being as-

lower total antioxidant capacity, a reduced ex-
pression and protective antioxidant enzymes ac-

sociated with the accumulation of free radicals, tivity.
CONCLUSIONS

1. One of the mechanisms of action of the newly tested compounds is based on the significant de-
crease in the activity of first-line antioxidant enzymes superoxide dismutase and catalase. Thus,
under the action of new chemical compounds the activity of these two enzymes decreased below
30% of their activity in untreated biomass.

2. Hence, we might assume the preserving of the antibacterial effect observed in vivo, whereas the
enzymes are regarded as the key elements in the protection of microbial pathogens against the
activity of the host immune system.

3. The specific action of new chemical compounds on primary antioxidant enzymes, which is one of
the pathogenicity factors of infectious agents, allows assuming the beneficial in vivo effect of new
native substances and recommending these selected compounds for further biomedical tests.
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Introduction. Wiskott-Aldrich syndrome is a rare X-linked disorder characterized by micro-
thrombocytopenia, eczema, and recurrent infections. It is caused by mutations of the WAS
gene which encodes the WAS protein (WASp) - a key regulator of actin polymerization in
hematopoietic cells. Mutations within the WASp gene result in a wide heterogeneity of clini-
cal disease, ranging from ‘classical WAS’ to mild asymptomatic thrombocytopenia (X-linked
thrombocytopenia [XLT]), or congenital neutropenia (X-lined neutropenia [XLN]).

Case presentation. This present paper reports a phenotypical and laboratory description of
two children diagnosed with WAS and one child diagnosed with XLT. The first case was a six
months old male with septicemia, thrombocytopenia, eczema and petechial rash. The second
case was a 2 years old boy presenting with complaints of recurrent infections, eczema and
thrombocytopenia with small platelet size. The third case was a 16 years old boy who pre-
sented with thrombocytopenia and recurrent sinopulmonary infections.

Conclusions. Due to a wide spectrum of clinical findings, the diagnosis of WAS/XLT should
be considered in any male patient presenting with petechiae, bruises, and congenital or
early-onset thrombocytopenia associated with small platelet size.

ANALIZA CARACTERISTICILOR CLINICE SI MOLECULAR-GENETICE ALE
SINDROMULUI WISKOTT-ALDRICH SI TROMBOCITOPENIA X-LINKATA

Introducere. Sindromul Wiskott-Aldrich este o afectiune rard X-linkatd, caracterizatd prin
microtrombocitopenie, eczeme §i infectii recurente. Acesta este cauzat de mutatii ale genei
WAS, care codificd proteina WAS (WASp) - un regulator cheie al polimerizdrii actinei in
celulele hematopoietice. Mutatiile din gena WASp genereazd o eterogenitate largd a bolii
clinice, variind de la ,WAS clasic” la trombocitopenie asimptomaticd usoard (trombocitope-
nie X-linkatd [XLT]) sau la neutropenie congenitald (neutropenie X-linkatd [XLN]).
Prezentarea cazului. Este raportatd descrierea, fenotipicd si de laborator, a doi copii diag-
nosticati cu WAS si a unui copil diagnosticat cu XLT. In primul caz, un bdiat in vdrstd de sase
Iuni, cu septicemie, trombocitopenie, eczemd si eruptii de tip petesii. In al doilea caz, un bdiat
de 2 ani, care a prezentat acuze de infectii recurente, eczemd si trombocitopenie, cu dimen-
siune micd a trombocitelor. Iar in al treilea caz, un bdiat de 16 ani, care s-a adresat cu acuze
de infectii sinopulmonare recurente si trombocitopenie.

Concluzii. Datoritd spectrului larg de manifestdri clinice, diagnosticul WAS/XLT trebuie luat
in considerare la orice pacient de sex masculin, care prezintd eruptii de tip petesii, echimoze
si trombocitopenie congenitald sau cu debut precoce, asociatd cu o dimensiune micd a trom-
bocitelor.
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INTRODUCTION

The Wiskott-Aldrich syndrome (WAS, OMIM
301000) is a rare X-linked immunodeficiency
syndrome originally described by Dr. Alfred Wis-
kott in 1937 and Dr. Robert Aldrich in 1954 as a
familial disease, characterized by the classic triad
of severe immunodeficiency, microthrombocyto-
penia, and eczema. The incidence of WAS is esti-
mated at between 1 in 105 and 1 in 106 cases per
live birth and WAS makes up approximately 3%
of all Primary Immunodeficiencies Disorders in
the European Society for Immunodeficiency reg-
istry (1).

The gene responsible for WAS is located on the
short arm of the X chromosome at Xp11.22-
p11.23. The WAS gene encodes the WAS protein
(WASp), which is a cytosolic multidomain 502 -
amino acid protein expressed within the cyto-
plasm of nonerythroid hematopoietic cells. WASp
is involved in actin polymerization and associated
coupling of receptor engagement, signaling
events, and cytoskeletal rearrangement (2). Mu-
tations within the WASp gene result in a wide het-
erogeneity of clinical disease, ranging from ‘clas-
sical WAS’, where babies present in the first year
of life with a severe persistent thrombo-cytope-
nia, opportunistic and increased frequency of res-
piratory tract infections and early development of
autoimmunity (3), to mild asymptomatic throm-
bocytopenia (X-linked thrombocytopenia [XLT]),
or congenital neutropenia (X-lined neutropenia
[XLN]) (1). X-linked thrombocytopenia (XLT),
shares similar bleeding risk from thrombocytope-
nia but is not associated with other significant
clinical features and is generally managed conser-
vatively (4).

In WASP-deficient cells, the formation of the Im-
munological Synapse (IS) in T cells and T Cell Re-
ceptor (TCR)-dependent activation, the cyto-toxic
activity of CD8+ T cells and Natural Killer (NK)
cells and the suppressor activity of Naturally oc-
curring Regulatory T (nTreg) cells are all im-
paired. Motility, adhesion and migration of B cells
are also defective. Additionally, the lack of WASP
affects podosome formation, motility and T cell
priming in Dendritic Cells, as well as podosome
and phagocytic cup formation in macrophages

(5).
Low number of platelets and thrombocytopenia

are universal features of WAS, usually present in
the first year of life and typically causing pete-

chiae, easy bruising, spontaneous or prolonged
bleeding. Life-threatening bleeding episodes, par-
ticularly gastrointestinal or intracranial blee-
ding, have been reported in 10-30% of patients
(4). Patients with WAS are at a higher risk of de-
veloping autoimmunity, the most frequent being
hemolytic anemia (36%), followed by vasculitis
(including cerebral vasculitis; 29%), arthritis
(29%), neutropenia (25%), inflamma-tory bowel
disease (9%), and IgA nephropathy (3%).
Henoch-Schonlein-like purpura, dermatomyo-
sitis, recurrent angioedema, and uveitis have also
been reported in some patients (5). Furthermore,
WAS patients often develop hematological malig-
nancies often associated with Epstein-Barr virus
infection and of poor prognosis (6). The tumor in-
cidence in WAS is estimated to be 13-22% with a
mean age of onset of 9.5 years and with poor
prognosis. WAS patient tumors include non-
Hodgkin lymphoma, EBV positive and EBV nega-
tive lymphoma, Hodgkin lymphoma, Burkitt lym-
phoma, and less frequently myelodysplasia, acute
lymphoblastic leukemia, myelomonocytic leuke-
mia, and nonhematopoietic malignancies (7, 8).

The immunodeficiency in WAS involves T cells,
and is associated with both quantitative and qual-
itative defects in T cells. Humoral immune re-
sponses are abnormal: patients with WAS exhibit
variable levels of serum IgM, normal to high levels
of serum IgA, and high levels of serum IgD, IgG,
and IgE (2). Despite the presence of normal num-
bers of neutrophils, monocytes, and other phago-
cytes, functional abnormalities may also be pre-
sent in patients with WAS. Chemotaxis, the initia-
tion of degranulation, the formation of a func-
tional respiratory burst, and antibody-medi-ated
phagocytosis may be impaired in patients with
WAS (9).

With regard to treatment, hematopoietic stem cell
transplantation (HSCT) is the current accepted
curative approach for patients with WAS. Patients
with WAS, who undergo unrelated donor HSCT at
younger ages (less than 5 years of age), have out-
comes that are comparable to those associated
with the use of matched-sibling donor HSCT (3).
At present, gene therapy in WAS patients offers
remarkable possibilities. The first gene therapy
study in WAS used a y-retroviral vector, with
WASp expression driven via the viral promoter
(10). Restoration of T proliferative responses,
polyclonal T-cell repertoires, natural killer cell cy-
totoxicity and antibody responses to vaccination
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were demonstrated post treatment, and platelet
counts were either within the normal range
(43%) or significantly higher than pregene ther-
apy (57%) (11). Another trial used a self-inacti-
vating lentivirus vector for WAS gene correction
in which a 1.6 kb fragment of the proximal pro-
moter of the WAS gene is used to express the full-
length coding sequence of the human WAS gene in
cells of the hematopoietic lineage. Consequently,
there has been an improvement at 24 months in
eczema, the frequency and severity of infections,
bleeding tendency, autoimmunity, reduction in
disease-related days of hospitalization and im-
provement in immunological and haematological
parameters (12, 13). This vector has also been ap-
plied to adult WAS patient (14).

CASE PRESENTATION

Patients were referred to the Human Molecular
Genetics Laboratory at the Institute of Mother
and Child, for genetic counselling. In order to es-
tablish the diagnosis, the WAS clinical scoring sys-
tem was used, which ranges between 0 and 5, in-
cluding the presence of thrombocytopenia, ec-
zema, immunodeficiency, autoimmunity, and ma-
lignancy. Immunological investigations were per-
formed in order to identify changes suggestive of
the presence of the disease in suspected patients.
The number of T-cell receptor excision circle
(TREC)/kappa-deleting recombination excision
circle (KREC) copies were quantified by qPCR and
were related to the albumin control gene.

The first case was a 6-month-old male patient
with a WAS score equal to 3 which is considered
“classic” WAS. He was the first child born from
nonconsanguineous parents. He was admitted to
the IMSP Institute of Mother and Child with septi-
cemia, thrombocytopenia, eczema and petechial
rash. The patient also presented with restraint in
physical development (petty malnutrition) and
motor-hypotonicity. Besides those mentioned
above, the patient also revealed respiratory insuf-
ficiency, cytomegalovirus hepatitis, signs of car-
dio-circulatory insufficiency, disseminated intra-
vascular coagulation. During the hospitalization,
the condition of the child was severe, presenting
cardio-circulatory insufficiency, marked hepato-
megaly, myotonia, and psychomotor retardation.
Quantitative serum immunoglobulin tests de-
tected a low serum level of IgM (0.3 g/L) and IgA
(0.2 g/L), elevated IgE (767.6 kU/L),low level of

CD4(+) T cells (9%), elevated CD8(+) T cells
(59%). Treatment is directed mainly at control of
bleeding through transfusions of blood and plate-
lets, and control of infections with antibiotics and
Immunoglobulin replacement.

The second case was a 2-year-old boy presenting
with complaints of recurrent infections, eczema
and thrombocytopenia with small platelet size
(WAS clinical score - 3). The mother of the patient
had a brother who died at a young age and no
clear diagnosis was made at that time. Analysis of
serum immunoglobulins revealed a low serum
level of IgM (0.2 g/L), normal IgA (1.39 g/L) and
normal IgG (7.18 g/L), low level of CD3(+) (63%),
low level of CD4(+) T cells (32%), elevated
CD8(+) T cells (28%), elevated CD16(+) (32%).
Quantification of TREC/KREC copies showed low
TREC and KREC levels.

The third case was a 16-year-old boy who pre-
sented with thrombocytopenia and recurrent si-
nopulmonary infections. In the present case, the
WAS clinical score was 2, which rather suggested
the presence of XLT. Immunological investiga-
tions indicated a normal immunoglobulin profile,
low level of CD4(+) T cells (29,8%) and elevated
CD8(+) T cells (36,6%). TREC and KREC copy
counts revealed low TREC levels while KREC level
was within the normal range.

DISCUSSIONS

During the period 2016-2020, WAS was clinically
suspected in 5 patients, all of Caucasian ethnicity.
The diagnosis was genetically confirmed in 3 pa-
tients.

Diagnosing Wiskott-Aldrich syndrome can be dif-
ficult and is often overlooked or confused with
other more common conditions. The presence of
family history makes the diagnosis easier. The
mean age at the time of diagnosis is 24 months in
patients whose family members are unaffected by
this syndrome previously (15).

For the purpose of performing the genetic test, ge-
nomic DNA was isolated from peripheral blood
leukocytes by using the Salting-out method. In or-
der to examine mutations on the WAS gene, direct
sequencing was performed on the ABI 3500 DX
Genetic Analyzer (Applied Biosystems) for all 12
coding regions of the WAS gene listed in Table 1.
Data were analyzed using the bioinformatic soft-
ware "Sequencing Analysis Software v6.0".
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Table 1. Primer sequences for Sanger sequencing (16, 17, 18).
Primer Fg:::;l;i/ Sequence (5'-3") Prodt;lc);l)ength
WAS gene Forward GGTCTAAGCAGTCAAGTGG 498
Exon 1 Reverse GGAAGGGTGGATTATGACG
WAS gene Forward TACCCCTGACCAGACTCCAC 237
Exon 2 Reverse GGTTTGGGGGTTGAGAACT
WAS gene Forward CTCCCACCCTACACCTCTCC 164
Exon 3 Reverse TTCCCATCTCCTCTCCACAC
WAS gene Forward CTCACTTGGGGTGTGGAGAG 219
Exon 4 Reverse ACCTCTGCCCAACTTCCTTT
WAS gene Forward AAGGAATCAGAGGCAAAGTG 248
Exon 5 Reverse GGGAAGATGGAATGTGTAGA
WAS gene Forward GTGGCAGGGCTGTGATAACT 223
Exon 6 Reverse GCTCGTCCATCCACATACCT
WAS gene Forward TACCTCCATGACCATCCAACA 380
Exon 7 Reverse CCATCCTTCCATTCACTCAGC
WAS gene Forward CAAGAGGTTTCACTATGAAGG 534
Exon 8-9 Reverse GCGTATCTTAGCTATGAGCTGC
WAS gene Forward CCTGGCCTTTTTCCTCCT 208
Exon 9 Reverse AGAAGGGAGCGTATGGAAGC
WAS gene Forward GCTTCAGTCAGGAGTTGGTC 580
Exon 10 Reverse TCCTGACTTAGACGGGACAC
WAS gene Forward GGGAGAAATGCTCCTTTCC 291
Exon 11 Reverse GTTAATGCTGTCAAACAGATG
WAS gene Forward TTAACCAGACAGGAAGCAAT 593
Exon 12 Reverse CTTGAGTGAAGAGAACTGAGA

Genetic analysis of WAS gene was performed in
the first patient, and subsequently in the patient’s
mother. The direct sequencing analysis showed
A-to-G transition at complementary nucleotide
274 (c.274-2 A>G), located in intron 2 (fig. 1a).
Molecular analysis of the WAS gene performed in
the patient’s mother revealed no mutation. Thus,
taking into consideration that family history anal-
ysis did not reveal the presence of relatives with
clinical features of Wiskott-Aldrich syndrome,
and DNA analysis of the patient's mother did not
disclose any mutation, we could assume that the
mutation found in the patient appeared de novo.
The severe phenotype of the patient correlated
with the presence of an aberrant protein.

In the second case, genetic analysis for the detec-
tion of a mutation of WAS gene showed a patho-
genic mutation - ¢.391 G>A (p. E131K) in exon 3
(fig. 1b). Direct sequencing performed in the

patient’s mother confirmed that she is a heterozy-
gous carrier of the same mutation. Family history
analysis revealed the presence of a family mem-
ber (the maternal uncle) with clinical signs simi-
lar to Wiskott Aldrich syndrome, who died in
childhood.

In the third case, molecular genetic analysis per-
formed through Sanger sequencing of the WAS
gene revealed two mutations - ¢.57 G>T (p.
Q19H) in the first exon, and c.136 C>A (p. L46M)
in the second exon (fig. 1c). The presumed impact
on the patient phenotype was investigated on The
Ensembl Variant Effect Predictor and as a result,
¢.57 G>T (p. Q19H) mutation had a severe pheno-
typic effect, while the impact of c.136 C>A (p.
L46M) mutation was moderate. Considering the
patient's age, the WAS clinical score, the immuno-
logical picture and the data of the molecular ge-
netic analysis we can suggest the presence of XLT.
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Figure 1. Sequencing identification of mutations in the WAS gene. Wave overlay denotes the pres-
ence of the mutation in labeled nucleotide.
a. Mutation c.274-2 A>G located in intron 2 of WAS gene in the first case
b. Mutation c.391 G>A located in exon 3 of WAS gene in the second case
C. Mutation ¢.57 G>T located in exon 1 of WAS gene in the third case
d. Mutation c.136 C>A in exon 3 of WAS gene in the third case

CONCLUSIONS
Due to a wide spectrum of clinical findings, the diagnosis of WAS/XLT should be considered in any
male patient presenting with petechiae, bruises, and congenital or early-onset thrombocytopenia

1.

associated with small platelet size.

2. Obtaining a definitive and specific molecular diagnosis for a patient with clinically suspected Wis-
kott-Aldrich syndrome is important because it ensures more effective medical management, al-
lows early access to standard care, avoiding invasive investigations and significant impact on the
evolution of the disease.
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EUROPEAN BIOSAFETY ASSOCIATION (EBSA) -

STRENGTHENING BI-

OSAFETY AND BIOSECURITY REGIONALLY AND GLOBALLY
Thomas BINZ, PhD, President of the European Biosafety Association (EBSA)

Corresponding author: Thomas Binz, e-mail: thomas.binz@bag.admin.ch

The European Biosafety Association has been
founded in June 1996. The association comprises
over 400 members from most of the European
countries and from other countries all over the
world. EBSA strives to the following objectives:

e Establishment and communications of best
biosafety and biosecurity practices
amongst its members and encouragement
of dialogue and discussions on developing
issues

e Representation of the collective interests of
its members in all areas relating to bi-
osafety and biosecurity

e Support of emerging legislation and stand-
ards, with the objective of ensuring the pre-
vention of harm to man or the environment
from biological substances or materials.

e Coordination of actions with national bi-
osafety organizations and other stakehold-
ers to ensure that advocacy efforts are di-
rected efficiently

e Expand participation in global initiatives

To ensure the realization of its objectives and to
further foster opportunities to enhance national,
regional and global biosafety, EBSA has held,
since the foundation, every year, except for 2001,
a scientific conference and, since more than a de-
cennia, annual preconference training courses
and events. Furthermore, EBSA executive mem-
bers regularly participate at the scientific confer-
ence of the numerous partner organizations.

Annual conferences: dispersion of scientific
knowledge in biosafety and biosecurity

Importantly, EBSA needed to install operational
bodies to maintain the annual scientific confer-
ence and the preconference training activities.

The annual conference is regularly organized by
an EBSA working group, the Conference Program

working group (CPWG), in collaboration with a
committee on site of the location where the con-
ference takes place (Local organizing committee,
LOC). The main task of the CPWG is the planning
of the scientific programme of the annual confer-
ence. Furthermore, the working group takes care
of scientific issues like e.g. the response to consul-
tative documents, the review of articles and set-
ting up liaisons with other organizations and en-
forcing bodies in relation to scientific affairs.

Since the first conference in London in 1997 to the
last virtual online conference in October 2020, a
total of 23 scientific conferences have taken place.
Among many other topics related to biological
safety, selected topics were: safety in microbio-
logical diagnostic laboratories, infectious waste
management, use of microbiological safety hoods,
biosafety of animal by-products, safety of CRISPR-
Cas9, risk related to viral gene therapy vectors,
safety of cell cultures, biosecurity related topics,
occupational health issues, arthropod contain-
ment, risk assessment and sustainability issues.

Training and Education

The preconference training events are set up by
the education and training working group
(ETWG). The group met initially at the Ljubljana
Conference 2010 to review the work programme
passed down by the EBSA council. The aim is to
strengthen the role EBSA plays in improving bi-
osafety competency and skills among members
and to the whole biosafety community and
providing information to non-specialists. One ma-
jor task is to look specifically to align the pre-con-
ference workshops with the CEN CWA 16335 Bi-
osafety professional competence and identify dif-
ferent ways to provide training. Developments in
the competency of biosafety advice are driving
the urgency of this. Further objectives include the
identification of the needs for biosafety/biosecu
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rity education and training at different levels;
basic life sciences, biosafety professionals in
small and large organizations, the identification
of training possibilities, pre-conference work-
shops, workshops in conjunction with events
other than EBSA conferences, separate work-
shops, university arranged courses etc. and iden-
tification of training methodology developments
and implement if applicable. Since its creation,
EBSA has delivered, among other topics, and is
still delivering training on these subjects:

e [SO 35001 - An introduction into the bio-
risk management standard

e Gene therapy: main approaches and bi-
osafety issues

e Blend your biosafety training — how to pro-
duce and use educational technologies

e Biological Risk Assessment - how safe are
we in our labs if we apply the risk-based ap-
proach according to the new WHO Bi-
osafety manual?

e Disinfection and disinfectants: overview of
the biocide regulation and validation proce-
dures

e How to convince and influence for biosafety
and biosecurity

e Biorisk Management meets quality man-
agement

e Incident & accident investigation: how to
apply root cause analysis

e Assessing risks and benefits of viral vec-
tors: understand the underlying Risk as-
sessment
Cell Culture biosafety: from Bench to Body

e Movement of biological material: all you
need to know to ensure safe transport

e Introduction to audits and inspections - a
comprehensive and practical introduction

e Biosafety Officer - from basic to expert in
one day

e Biological waste management, a clear and
practical approach

Networking/liaisons: focal points

Focal Points are EBSA designated subject matter
experts (SME), who are the first point of contact
for their topic(s). They cover areas that are con-
sidered important from an EBSA perspective
and/or a biosafety/biosecurity perspective. They
represent EBSA in specialist for a provide infor-
mation to the EBSA membership. EBSA, to date,
maintains the following focal points:

e Transportofhazardous biological materials:
advise EBSA members on changes in regu-
lations in the transport of infectious sub-
stances, clinical specimens, GMO's

e Biological Toxin and Weapons Convention
(BTWC)/European Chemical, Biological, Ra-
diological, Nuclear (CBRN) protection

e Liason World Health Organisation

e Liason World Organisation for Animal
Health

e Diversity and Inclusion: advise EBSA on is-
sues of diversity and inclusion, promote
EBSA in new areas and regions and monitor
diversity at EBSA

e (Containment of arthropods: provides infor-
mation on how to handle infected and ex-
otic arthropods under biosafety contain-
ment

Projects

EBSA closely observes the development of bi-
osafety-relevant legislation in the European Un-
ion. Recently, there have been several regulatory
developments that have been introduced where
EBSA sees a need to emphasize regulatory issues
that may affect biosafety procedures in diagnostic
research laboratories or production facilities.

Therefore, working group for each issue/regula-
tory document(s) have been constituted and po-
sition paper have been issued. This is related to :

e Consequences of the EU legislation on Ani-
mal By-Products for the scientific research
sector

e Revision of the EU biological agents di-
rective 2000/54/EC, the EU directive
2019/1833

e Biocide product regulation (work in pro-
gress)

e (Cooperation and partner organizations

e EBSA maintains numerous ties to its 19 na-
tional and regional partner organizations
throughout the world. All EBSA resources
can be found on the website:
https://www.ebsaweb.eu/
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Academicianul Stanislav GROPPA - savant notoriu
si manager talentat

Adevdrata stiintd nu e abstractiune goald, ci acti-
une si viatad.

Francesco de Sanctis

Stanislav Groppa s-a nascut la 15 mai 1956, in satul Verejeni, raionul Ocnita. Absolvent al Universitatii
de Stat de Medicina si Farmacie ,Nicolae Testemitanu”, la varsta de 29 de ani devine doctor in stiinte
medicale si prorector, la 35 - doctor habilitat si la 39 de ani i se confer3 titlul de profesor universitar. In
2007, devine membru corespondent al Academiei de Stiinte a Moldovei, In 2008 este ales in calitate de
academician coordonator al sectiei medicale a Academiei de Stiinte a Moldovei si in 2012 - membru
titular al ASM. In 2014 detine functia de vicepresedinte al ASM, iar in 2019 - de prorector pentru activi-
tatea de cercetare a USMF ,Nicolae Testemitanu”.

Aria de preocupari stiintifice ale profesorului Stanislav Groppa este vasta si este axata pe cercetarile in
domeniul neurologiei starilor urgente si pe studiul patologiei neuroereditare. Investigatiile vizeaza ca-
teva directii consacrate studiului factorilor ce determina aparitia bolilor cerebrovasculare, a degenere-
scentelor cerebrale si a mecanismelor patogenice de neurocitoprotectie si de plasticitate cerebrala, pre-
cum si al elaborarii metodelor de tratament si de profilaxie.

O mare parte a eforturilor Academicianului Stanislav Groppa au fost concentrate asupra pregatirii si
cresterii viitoarelor generatii de medici. In acest sens a sustinut si a incurajat accesul la un numar im-
presionant de granturi de cercetare si stagii de formare profesionala, mai ales in marile centre din Eu-
ropa, precum si participarea multor tineri neurologi la manifestari stiintifice internationale.

Pe parcursul carierei a fost distins cu numeroase premii, care certifica, in mod incontestabil, dedicatia,
efortul depus in activitatea sa prodigioasa, consacrata sprijinului plenar al celor afectati de diverse
probleme neurologice. Printre premiile si distinctiile acordate, amintim Titlul de ,,Om Emerit”, Ordinul
»Gloria Muncii”, Medalia ,Nicolae Testemitanu”, Ordinul ,Cuviosul Paisie Velicikovski”, Medalia , Nicolae
Milescu Spatarul” a ASM.

Academicianul Stanislav Groppa este si va ramane un pilon reprezentativ al mediului academic national,
gratie contributiei personale, deosebit de importante, la dezvoltarea invatamantului medical si a activi-
tatii de cercetare din Republica Moldova.

Multi ani prosperi, Domnule Stanislav Groppa!

Cu profund si deosebit respect, consiliul de re-
dactie al Revistei One Health & Risk Manage-
ment
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Academicianul Aurelian GULEA - adevarat pilon al
cercetarii stiintifice

Viérsta devine un merit, sau chiar un admirabil me-
rit, numai cdnd ai foarte multe alte merite.

Lucian Blaga

Calea vietii academicianului Aurelian Gulea este impresionantd, fiind bogata in multiple realizari stiinti-
fice redutabile. Perseverenta, creativitatea, capacitatea enorma de a cunoaste lucruri noi si de a atinge
scopul urmarit sunt doar cateva dintre calitatile care 1i definesc personalitatea.

Din anii 1970 si pana in prezent, viata si activitatea sa se asociaza cu Universitatea de Stat din Moldova.
Desi, pe parcurs a avut mai multe oferte tentante, a ramas un patriot fidel al Alma Mater - Facultatea de
Chimie si Tehnologie Chimica a Universitatii de Stat din Moldova, careia i-a dedicat cinci decenii de ac-
tivitate si realizari.

Academicianul Aurelian Gulea a demonstrat aptitudini distinse de abordare originala a diverselor pro-
bleme stiintifice, afirmandu-se ca un cercetator de talie internationald. Domnia Sa a excelat prin rezul-
tatele stiintifice valoroase pe care le-a ob{inut In domeniul chimiei anorganice si coordinative fiind auto-
rul a circa 850 de lucrari stiintifice in reviste de specialitate recunoscute in circuitul international. Re-
zultatele cercetarilor stiintifice au fost evaluate la justa lor valoare la prestigioase expozitii si saloane de
inventica internationale din Belgia, Polonia, Malta, Spania, Franta, SUA, Canada, Elvetia, Rusia, Romania,
Coreea de Sud etc.

Distinsul acad. A. Gulea este detinatorul numeroaselor titluri onorifice de talie mondiala: Membru al
Academiei de Stiinte din New York, SUA; Membru de Onoare al Consiliului Institutului de Relatii Inter-
nationale UNESCO, Paris etc. Printre distinctiile sale cele mai valoroase se numara: Meritul Inventiv al
Regatului Belgiei in grad de Comandor si de Mare Ofiter; Medalia de Aur pentru Servicii eminente aduse
Cauzei Progresului - ICEPEC, Bruxelles; Medalia ,Marie-Sklodowska Curie” in domeniul Chimiei - Varso-
via; Ordinul ,Gloria Muncii”; titlul onorific de ,Om Emerit in Stiinta” - Republica Moldova etc.

Domnia Sa a inspirat aprecierea si profunda consideratie a comunitatii academedice nationale si inter-
nationale, colegilor, studentilor si doctoranzilor gratie calitatilor inerente - eruditia innascutd, verticali-
tatea, exigent, responsabilitate, profesionalism si capacitate de munca asidua. La acest prag al vietii i
dorim multa sanatate, pace in suflet, forta de munca si realizari remarcabile.

Multi ani prosperi, Domnule Academician Aurelian GULEA!

Cu profund si deosebit respect, consiliul de re-
dactie al Revistei One Health & Risk Manage-
ment
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Profesorul Valentin GUDUMAC la 80 de primaveri

Cum se poate defini omul, dacd nu prin faptele
care il leagd de ceilalti oameni.

Marius Torok

Vorbind despre personalitatea profesorului Valentin Gudumac, tinem sa apreciem calitatile dumnealui
deosebite, care il plaseaza in randul intelectualilor de prestantd ai Republicii Moldova. Subliniem eru-
ditia, Tnaltul profesionalism, omenia, cumsecadenia, spiritul de initiativa, compatibilitatea etica si so-
brietatea de savant, prin care se impune in mediul academic si in cel universitar.

Formarea personalitatii dlui Valentin Gudumac isi are originea la bastina, in educatia aleasa, oferita de
dragii sai parinti. S-a nascut la 4 mai anul 1941, In comuna Parcova, raionul Edinet intr-o familie de
oameni onesti si harnici, mostenind cele mai frumoase calitati, fiind mereu o persoana atenta si respec-
tuoasa fafa de oameni.

Anii de studentie au inscris o pagina aparte in biografia dlui Valentin Gudumac. Anume atunci a fost pusa
temelia viitorului succes si a capacitatii de afirmare, viata studenteasca contribuind substantial la acu-
mularea si diversificarea cunostintelor, necesare pentru a incepe o cariera profesionala. A activat in cali-
tate de asistent universitar la Catedra biochimie, apoi ca lector superior, conferentiar, profesor univer-
sitar si sef la catedra Diagnostic de Laborator Clinic. In perioada anilor 1970-1991 a participat la mai
multe stagii stiintifice la Institutul de Medicina ,I. Secenov”, dar si la Institutul Central de Perfectionare
a Medicilor din Moscova. lar in 1994 a sustinut teza de doctor habilitat in Medicina.

Activitatea de profesor de elita si de cercetator notoriu i-a fost apreciatd, de-a lungul anilor, printr-o
serie de distinctii si diplome, acordate de diverse institutii stiintifice, fundatii si foruri, la nivel national
si international: Om Emerit al Republicii Moldova, Inventator de Elita al Romaniei cl. [, ordinul ,Gloria
Muncii” etc., multiple medalii de aur, de argint si de bronz la sal oanele internationale de inventii de la
Bruxelles, Belgia (,EUREKA”); Pittsburgh, SUA (INPEX); Iasi, Bucuresti si Cluj-Napoca, Romania; Geneva,
Elvetia; Sevastopol, Ucraina (,Novoe vremea”).

In pragul trecerii in deceniul al nouilea, ii dorim profesorului Valentin Gudumac viati lung, alituri de
familie si de cei dragi si apropiati, putere de munca creativa, astfel incat sa prospere stiinta din Republica
Moldova, prin noi lucrari si studii, in care sa manifeste acelasi simt al obiectivitatii si al moderatiei, in
cautarea adevarului stiintific.

Multi ani prosperi, Domnule Valentin GUDUMAC!

Cu profund si deosebit respect, consiliul de re-
dactie al Revistei One Health & Risk Manage-
ment
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Catalina CROITORU - un exemplu al dedicatiei si tenacitatii

Perseverenta este cheia succesului.

John Lubbock

James Matthew Barrie spunea: ,Secretul fericirii nu este sa faci ceea ce iti place, ci sa-ti placa ceea ce
trebuie sa faci”, stare definitorie si pentru conferentiarul universitar Catalina Croitoru, fapt care a moti-
vat-o sa inceapa, In 2019, lucrul in echipa noastra, implicaindu-se cu entuziasm in lansarea si elaborarea
unei noi reviste stiintifice - One Health & Risk Management.

Citalina Croitoru s-a nascut in satul Blesteni, raionul Edinet. In 1986 a absolvit scoala din satul natal si
a fost inmatriculata la Scoala medicala din orasul Balti, pe care a absolvit-o in 1989 cu diploma cu menti-
une. Dupa obtinerea studiilor medicale incomplete, se angajeaza in calitate de asistentd medicala in
sectia Neurochirurgie a Spitalului Clinic Republican nr. 1, unde, pe parcursul a 8 ani, se dedica plenar
activitatii sale, paralel facindu-si studiile la sectia cu frecventa redusa a Facultatii de Zootehnie a Uni-
versititii Agrare de Stat din Moldova. In perioada 1997-2003, studiazi la Universitatea de Stat de
Medicind si Farmacie ,Nicolae Testemitanu”, Facultatea Medicind Preventivi. In aceastd perioads,
pentru merite deosebite la Invatatura, obtine Bursa municipala (2001) si Bursa de merit SOROS de
gradul 111 (2003). In 2005 obtine diploma de masterat si diploma de licentd, urmand studiile de doctorat
si sustinerea tezei de doctor in medicina (2012), devenind Laureata a Concursului National ,TEZA DE
DOCTOR DE EXCELENTA A ANULUI 2012” (gradul IT) in domeniul stiintelor vietii.

Este autor si coautor a 157 lucrari stiintifice si metodico-didactice, inclusiv 1 monografie monoautor, 3
monografii colective, 6 capitole in monografii internationale, 2 compendii, coautor a 3 manuale, 14 in-
dicatii/elaborari/recomandari metodice si a doua ghiduri. Catalina Croitoru a participat la peste 100 de
manifestari stiintifice in tara si peste hotare. Este autor a 16 certificate de inovator si 2 - de drept de
autor. A participat in 4 proiecte nationale si 7 internationale. A obtinut o medalie de bronz la expozitia
de inventii.

Este membra a Societatii Igienistilor din Republica Moldova, fondatoare si membra a Asociatiei de Bi-
osigurantd si Biosecuritate din Republica Moldova, precum si membra a societatilor si asociatiilor din
strdinatate: Societatea Igienistilor din Romania, Societatea de Medicina Muncii din Romania, Federatia
Internationala a Asociatiilor de Biosiguranta (IFBA), Asociatia de Biosiguranta din Europa (EBSA).

Doamna conferentiar Catalina Croitoru este un Om al cetatii, care face totul cu pasiune, cu generozitate
pentru cei din jur, mereu activa, implicata in diverse activitati sociale, stiintifice si de voluntariat, des-
fasurate cu studentii, un om atent la nevoile tuturor.

Multi ani prosperi, Doamna Catalina CROITORU!

Cu profund si deosebit respect,
colegii consiliul de redactie al Revistei sti-
intifice One Health & Risk Management
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REQUIREMENTS FOR AUTHORS

Rules of drafting

The manuscript (written in Romanian, English, French
and Russian) should be in accordance with the
guidelines published in: Uniform Requirements for
Manuscripts Submitted to Biomedical Journal (1994)
Lancet 1996, 348, V2; 1-4 (www.icmje.org). The
manuscripts should be written in font Cambria, size 11
points, spaced at 1.0, fully justified alignment, fields 2
cm on all sides. All pages must be numbered
consecutively (in the right bottom corner) and
continuously. Abbreviations should be explained at
first occurrence in the text and should not be
excessively used. The manuscripts must not exceed the
number of words (without the title, affiliation, abstract
and references): review articles - 4,500 words;
research articles - 3,000 words; expert opinions -
2,500 words; case presentation - 1,700 words;
experimental and clinical notes - 1,300 words; book
reviews and presentations - 2,000 words; teaching
articles - 4,000 words. The volume of tables and
figures should not exceed % from the volume of the
manuscript. The journal reserves the right to make any
other formatting changes. Rejected manuscripts are
not returned.

All manuscripts submitted for publication should
be accompanied by two abstracts: in the language
of origin of the article and English.

Title and authors

The title should be as short as possible (maximum -
120 signs with spaces), relevant for the manuscript
content. The names of the authors should be written in
full: name, surname (e.g.: Jon JONES). Affiliation should
include: Department/Unit/Chair, University/Hospital,
City, Country of each author. Beneath the affiliation,
the author’s details and contact information - e-mail
address (e.g.: corresponding author: Jon Jones, e-mail:
jon.jones@gmail.com).

The structure of the manuscript
The manuscript should comprise the following
subheadings (capitalized):
— SUMMARY
— INTRODUCTION
(will reflect the topicality and the general present
ation of the problem studied, purpose and hypoth
esis of the study)
— MATERIAL AND METHODS
— RESULTS
— DISCUSSIONS
— CONCLUSIONS

— CONFLICT OF INTERESTS

— ACKNOWLEDGEMENT (optional)

ETHICAL APPROVAL (specify the presence
or absence of a positive opinion from the ethics
committee: no, date, institution ad informed
consent)

— REFERENCES

The summary should contain 1,600 signs with spaces:
— Introduction
— Material and methods
— Results
— Conclusions
— Key words: 3-5 words

The summary should not include tables, charts, and
bibliographic notes; information not included in the
article.

Figures. The text included in figures should be written
in font Cambria, 10 point. Each figure should be
accompanied by a heading and legend. They should be
numbered with Arabic numerals and placed in
parentheses (e.g.: fig. 1). Both the title (e.g. Figure 1)
and legend are centred, below the figure.

Tables. The text included in tables should be written
in font Cambria, 10 point. Each table should be
accompanied by a heading. Tables should be inserted
into the text and adjusted to the width of the page. The
tables are numbered in Arabic numerals and
mentioned in body text in parentheses (e.g. tab. 1). The
title of the table is centred on the top of the table (e.g.
Table 1).

References are numbered in the order they appear in
the paper. The reference sources are cited at the end of
the article by using AMA style and will include only the
references cited within the text (the reference is
numbered within round parentheses). The in-text
citations that appear more than once are numbered si-
milarly as in the first citation. The number of
references should not exceed 50 sources. The scientific
authors are responsible for the accuracy of their
writings. The reference list should include only those
references that have been consulted by the authors of
the manuscript. The elements of the reference sources

are written exactly in accordance with the
requirements.
For more information see: http://journal.ohrm.

bba.md/index.php/journal-ohrm-bba-md/editing_
guidelines
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CERINTE PENTRU AUTORI

Reguli de tehnoredactare

Pregatirea manuscrisului (elaborat in limbile roméans,
englezd, franceza si rusa) va fi In conformitate cu
instructiunile publicate in: Uniform Requirements for
Manuscripts Submitted to Biomedical Journals (1994)
Lancet 1996, 348, V2; 1-4 (www.icmje.org).
Manuscrisele trebuie sa fie cu font Cambria,
dimensiune 11 puncte, spatiat la interval 1,0, aliniere
justificatd, campurile 2 cm pe toate laturile. Toate
paginile trebuie sa fie numerotate consecutiv (in coltul
de jos, In partea dreaptd) si sa includa nume-rotarea
continud a paginilor. Abrevierile trebuie sa fie
explicate la prima aparitie in text si nu trebuie utilizate
excesiv. Manuscrisele nu trebuie sa depaseasca (fara a
numadra titlul, afilierea, rezumatul si refe-rintele):
pentru articole de sinteza/referate - 4500 de cuvinte;
pentru articole de cercetare - 3000 de cuvinte; pentru
opinii ale expertilor — 2500 de cuvinte; prezentare de
caz si imagini din practica clinica/laborator - 1700 de
cuvinte; note experimentale si clinice - 1300 de
cuvinte; recenzii si prezentari de carte - 2000 de
cuvinte; articole didactice - 4000 de cuvinte. Volumul
tabelelor si figurilor nu trebuie sa depaseasca ¥z din
volumul manuscrisului. Revista isi rezerva dreptul de
a face orice alte modificari de formatare. Manuscrisele
respinse nu sunt returnate.

Toate manuscrisele transmise spre publicare
trebuie sa fie insotite de doua rezumate: in limba
de origine al articolului si in limba engleza.

Titlul si autorii

Titlul ar trebui sa fie cat mai scurt posibil (maximum -
120 de semne cu spatii), elocvent pentru continutul
manuscrisului. Numele autorilor vor fi scrise deplin:
prenume, nume de familie (ex: Ion RUSU). Afilierea va
include: Sectia/Departamentul /Catedra,
Universitatea/Spitalul, Orasul, Tara pentru fiecare
autor. Se vor mentiona obligatoriu, mai jos, datele
autorului corespondent si informatiile de contact -
adresa de e-mail (ex: autor corespondent: lon Rusuy, e-
mail: ion.rusu@gmail.com).

Structura manuscrisului
Manuscrisul va cuprinde urmatoarele subtitluri (scrise
cu majuscule):
— REZUMAT (vezi cerintele mai jos)
— INTRODUCERE (se va reflecta actualitatea si
prezentarea generald a problemei studiate, scopul
si ipoteza studiului)

— MATERIAL SI METODE

— REZULTATE

— DISCUTII

— CONCLUZII

— CONFLICT DE INTERESE

— MULTUMIRI SI FINANTARE (optional)

— APROBAREA ETICA (se va specifica prezenta
sau lipsa avizului pozitiv de la comitetul de etica:
nr, data, institutia si acordul informat)

— REFERINTE

Rezumatul va contine pana la 1600 de semne cu spatii
si va cuprinde:

— Introducere

— Material si metode

— Rezultate

— Concluzii

— Cuvinte cheie: 3-5 cuvinte

in rezumat nu vor fi incluse tabele, grafice si note
bibliografice; informatii care nu sunt prezentate in
studiu.

Figuri. Textul inclus in figuri trebuie sa fie scris cu font
Cambria, dimensiune 10 puncte. Fiecare figura trebuie
sa fie insotita de titlu si legenda. Ele vor fi numerotate
cu cifre arabe si vor fi mentionate in text in paranteze
(ex: fig. 1). Titlul (ex: Figura 1) silegenda figurii trebuie
sa fie scrisa centrat, sub figura.

Tabele. Textul inclus in tabele trebuie sa fie scris cu
font Cambria, dimensiune 10 puncte. Fiecare tabel
trebuie sa fie insotita de titlu. Tabelele vor fi inserate
in text, fara a depasi latimea unei pagini. Ele vor fi
numerotate cu cifre arabe si vor fi mentionate in text
in paranteze (ex: tab. 1). Titlul tabelului va fi pozitionat
deasupra tabelului centrat (ex: Tabelul 1).

Referintele trebuie sda fie numerotate in ordinea
aparitiei In text. Citarea sursei de referinta va fi
conform stilului AMA, plasata la sfarsitul articolului si
va include doar referintele citate in text (mentionand
numarul de referintda in parantezd rotunda). Daca
aceeasi referinta este citata de mai multe ori, ea va fi
trecuta in text cu acelasi numar ca la prima citare.
Numarul total de referinte nu va depasi 50 de surse.
Acuratetea datelor tine de responsabilitatea autorului.

Pentru mai  multe informatii consultatii:
http://journal.ohrm.bba.md/index.php/journal-
ohrm-bba-md/editing_guidelines
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EXIGENCES POUR LES AUTEURS

Normes de rédaction

La préparation des manuscrits (rédigés en roumain,
anglais, francais et russe) sera conforme aux
instructions publiées dans Uniform Requirements for
Manuscripts Submitted to Biomedical Journals (1994)
Lancet 1996, 348, V2 ; 1-4 (www.icmje.org). Les
manuscrits doivent étre en police Cambria, taille 11
points, espacés a l'intervalle 1,0, alignement justifié,
champs 2 cm de tous les cotés. Toutes les pages
doivent étre numérotées consécutivement (dans le
coin inférieur droit) et inclure une numérotation
continue des pages. Les abréviations doivent étre
expliquées lors de la premiere apparition dans le
texte et ne doivent pas étre utilisées de maniere
excessive. Les manuscrits ne doivent pas dépasser
(sans mentionner le titre, I'affiliation, le résumé et la
bibliographie) le vo-lume suivant: pour articles de
synthése/rapports — 4500 mots; pour les articles de
recherche - 3000 mots; pour les opinions d'experts
- 2500 mots; présentation de cas et photos de la
pratique clinique/de laboratoire - 1700 mots; notes
expérimentales et cliniques - 1300 mots;
commentaires et présentations de livres - 2000
mots; articles pédagogiques - 4000 mots. Le volume
des tableaux et des figures ne doit pas dépasser %; du
volume du manuscrit. La revue se réserve le droit
d'apporter toute autre modification de formatage.
Les manuscrits rejetés ne sont pas retournés.

Tous les manuscrits a publier doivent étre
accompagnés par deux résumés: dans la langue
originale et en anglais.

Titre et auteurs

Le titre doit étre le plus court que possible
(maximum - 120 signes avec espaces), éloquent
pour le contenu du manuscrit. Les noms des auteurs
seront écrits complets: prénom, nom (ex: Albert
LEBRUN). Quant a l'affiliation, on devra indiquer:
Section/ Département/Chaire, Université/Hopital,
Ville, Pays - pour chaque auteur. Les données de
I'auteur correspondant et les coordonnées - adresse
e-mail (ex: auteur correspondant: Albert Lebrun, e-
mail: albert.le-brun@gmail.com) seront obligatoires
ci-dessous.

Structure du manuscrit
Le manuscrit comprendra les sous-titres suivants
(avec lettres majuscules):
— RESUME (voir les exigences ci-dessous)
— INTRODUCTION (reflétera l'actualité et
la présentation générale du probléme étudié, le
but et I'hypothése de 1'étude)
— METHODES
RESULTATS
DISCUSSIONS
CONCLUSIONS

CONFLIT D'INTERETS

REMERCIEMENTS ET FINANCEMENT

— APPROBATION ETHIQUE (préciser la
présence oul'absence d'avis favorable du comité
d'éthique: no, date, institution et consentement
éclairé)

— REFERENCES

Le résumé contiendra 1600 signes avec espaces:
— Introduction
— Méthodes
— Résultats
— Conclusions
— Mots clés: 3-5mots.

Le résumé ne comprendra pas des tableaux,
graphiques et des notes bibliographiques; des
informations non présentées dans I'étude.

Figures. Le texte inclus dans les figures doit étre
écrit avec police Cambria, taille 10 points. Chaque
figure doit étre accompagné par un titre et une
légende. Ceux-ci seront numérotés avec des chiffres
arabes et mentionnés dans le texte entre
parentheses (ex: fig. 1). Le titre (ex: Figure 1) et la
légende de la figure doivent étre centrés, au-dessous
de la figure.

Tableaux. Le texte inclus dans les tableaux doit étre
écrit avec police Cambria, taille 10 points. Chaque
tableau doit étre accompagné par un titre. Les
tableaux seront numérotés avec des chiffres arabes,
mentionnés dans le texte entre parentheses (ex: tab.
1), et seront insérés dans le texte, sans dépasser la
largeur d'une page. Le titre du tableau sera placé au-
dessus du tableau, centré (ex: Tableau 1).

Les références doivent étre numérotées dans
'ordre ou elles apparaissent dans le texte. La citation
de la source de référence sera de style AMA, placée a
la fin de I'article et n'inclura que des références citées
dans le texte (mentionnant le numéro de référence
entre parentheses rondes). Si la méme référence est
citée plusieurs fois, elle sera transmise dans le texte
avec le méme numéro que celui de la premiere
citation. Le nombre total de références ne dépassera
pas 50 sources. La responsabilité pour I'exactitude
des données est a la charge de l'auteur. Il faut
indiquer dans le manuscrit seulement les références
vraiment consultées par les auteurs. Les composants
des sources de référence doivent étre rédigés
strictement selon les exigences.

Pour plus d'informations, voir: http://journal.ohrm.
bba.md/index.php/journal-ohrm-bba-md/editing_
guidelines

|75



ONE HEALTH &

4 OHR

RISK MANAGEMENT

VOL. 2, ISSUE 3
2021

TPEBOBAHUA AJ11 ABTOPOB

IIpaBuia cocraB/ieHUs

[logroToBka  pykonucu (pa3paboTaHHOM  Ha
PYMBIHCKOM, aHTJIMHCKOM, PPaHIy3CKOM U PYCCKOM
s3bIKaX) Oy/leT OCYILEeCTBJSTHCS B COOTBETCTBUM C
WHCTPYKLUSAMH, ONy6JUKOBaHHbIMU B: Uniform
Requirements  for Manuscripts Submitted to
Biomedical Journals (1994) Lancet 1996, 348, V2; 1-4
(www.icmje.org). ABTOpbI JJOJKHBI MCI0JIb30BaTh
wpudTt Cambria, pasmMep 11 Toyek, ¢ HHTeEpPBaJIOM
1,0, BblpaBHMBaHHUE MO LIMPHUHE, I0JI 2 CM CO BCeX
CTOpPOH. Bce cTpaHHUIBI AOKHBI ObITH MPOHYMe-
pOBaHbI MOCJ€eL0BaTeJbHO (B NpPaBOM HH)XXHEM
yray) W BK/IOYATb HENPEpPbIBHYIO HYyMepaLUio
ctpanul,. CokpaljeHus J0/KHbI ObITh 00bSICHEHBI
NpPY MEPBOM IOSIBJIEHUH B TEKCTE U HE JIOJIKHBI
HCII0/Ib30BaThCs Ype3aMepHo. 06 beM pyKomucel He
JlOJ>KeH NpeBblIaTh (6e3 Ha3BaHUs, MPUHAJJIEXK-
HOCTH, pe3loMe U JIUTepaTyphl): Ajas 0630pPHBIX
craTeii/pedepaToB - 4500 cJ10B; IIsT HAYYHBIX CTa-
Teil - 3000 cJsi0B; /11 SKCIEPTHBIX 3aKJIIOUYEHUN —
2500 csioB; A/11 Mpe3eHTALUH CAy4YaeB U3 KJIMHU-
YecKo#/nabopaTopHoU npakTuku — 1700 cyioB; mis
3KCMEePUMEHTATbHBIX U KJIMHUYECKHUX 3aMeTOK —
1300 csi0B; Asis1 pelleH3Uld U Npe3eHTaluld KHUT —
2000 cusioB; mist y4e6HbIX craTted - 4000 cioB.
06'beM TAGIHI U PUCYHKOB HE J0JXKEH NPEBBILIATD
¥ ot ob6bema pykomnucH. JKypHasn ocTaBjsieT 3a
co60¥ MpaBO BHOCHUTH JIIOObIE JIpyrie W3MeHeHHUsI
¢dopmarupoBaHusa. OTK/JIOHEHHbIe PYKONHUCH He
BO3BPAIIAOTCS.

Bce pyKomucw, npejcraB/JieHHbIe AJis
ny6/IMKaLyuM, JO/LKHbI CONPOBOXKJAThHCS ABYMSI
pe3iloMe: Ha s3blKe OpHMIHMHaj/Ia CTaTbM MU Ha
AHIJIMMCKOM SI3BIKE.

HasBaHMe U aBTOpbI
HasBaHve JO/DKHO OBITh KakK MOXHO Kopode
(Makcumym - 120 3HaKOB c mpoGesiaMu), HO JOcC-
TaTOYHO MHPOPMATHUBHBIM JJIS1 COEPKAHUSA PYKO-
nucu. PamMuanMy aBTOpOB GYAYT HaANMCaHbl IOJ-
HOCTbI0: nMs, pamuius (Hanpumep: UBan UBAHOB).
[IpuHajiexxHOCTh OyJeT BKJOYaTh: OTxesneHue/
Jenaprament/Kadeapa, YuuBepcuter /bonbHuna,
[opon, CTpaHa pans Kaxzoro asTopa. /JlaHHbIe
COOTBETCTBYIOLIET0 aBTOpA U KOHTaKTHass UHGOp-
Malusa - ajpec 3JeKTPOHHOHW HOYThl (Hanpumep:
KOHTaKTHasi uHopmanus: VBan HBaHoB. e-mail:
ivan.ivanov@gmail.com) 6yayT 06513aTe/IbHO HUXe.
CtpykTypa Pykonucu
Pykomuce OyzeT BK/INOYATb B cebs clelyoliue
[0/13aroJI0BKU (OHU JJOIKHBI OBITH 3ar/IaBHBIMH):

- PE3IOME (cM. TpeGoBaHUs HUXKE)

- BBEJJEHUE (6GyaeT oTpakaTb aKTyaJb-

HOCTb U o0OlLlee IpeJCcTaBJeHHe U3y4aeMon

poGJIEMBI, LieJIb U TUII0Te3y UCCIeJ0BaHUs)

— MATEPUAJIbI U METO/JbI

— PE3YJIbTATBI

- JAUCKYCCHUH

— BbIBO/IbI

— KOH®JIMKT UHTEPECOB

— BJIATOAAPHOCTHU U PUHAHCUPOBAHUE

— IJTHUYECKOE OJOBPEHME (yka3aTb Ha/iu4yue

WJIW OTCYTCTBHME OJJOOpeHUs] CO CTOpPOHBI

KOMHUTeTa Mo 3TUKe: N°, faTa, ydypexJeHue U

MHPOPMUPOBAHHOE COrJacue)

— JIMTEPATYPA
Pesome jomxHO cozepxaTb 1600 3HakoB C
npo6esiaMu ¥ OyJleT BKJIOYaTh B cebsl Cleayrle
[10/13aTOJIOBKHU:

— BBeaeHue

— MarepuaJssbl M METObI

— PesyabsTaTsl

— BbIBOABI

— Kinwou4esBsle cioBa: 3-5 cioB
Pe3loMe He [AO/DKHO BKJKOYAThb TaOJUIbI, Jva-
rpaMMbl ¥ 6ubsavorpaduyeckre 3aMeTKH, HHPOp-
Mal{Io, He Npe/ICTaBJIEHHYIO B UCC/Ie/l0BaHUM.
PucyHku (rpa¢uky, suarpaMmmsbl). TEKCT, BKJIIOUEH -
HbIA B PUCYHKH, JAOJDKEH ObITh HanucaH B Cambria,
pasmep 10 nyHKTOB. KakAbIil PUCYHOK JOJIKEH
CONPOBOXAATbCA  3aroJIOBKOM M ONMCAaHHEM.
HasBauue (Hanpumep: PucyHok 1) u onucaHue
PHUCYHKA JOJIKHBI ObITh BIIMCAHbI 10 LIEHTPY, B HU3Y
pucyHka. OHHM JAO/KHBI OBbITb HPOHYMEpPOBaHbI
apabckuMu [udpaMu U yKa3aHbl B TEKCTE B CKOOKaX
(Hanpumep: puc. 1).
Ta6aunbl. TeKCT, BK/JAWYEHHBIH B TabJIMIbI,
JoJDKeH ObITb HamucaH B Cambria, pa3mep 10
nyHkToB. Kaxgas Tabsvua JoJKHA CONpPOBOXK-
JlaTbCs 3arosioBKOM. OHU J0JDKHBI BCTaBJAATLCS B
TEKCT, He MpeBbIlIas MUPHUHY CTPaHULBI. JJO/KHBI
OBITh MPOHYMEPOBAaHbI apabCKUMKU LHMbpaMU H
yKa3aHbl B TEKCTe B CKOOKax (Hanpumep: Tab. 1).
HasBanue TabiuIbl JO/KHO paclosaraTbCs Ha/,
Tabsnel B neHTpe (Hanpumep: Tabauna 1).
JlutepaTtypa. UCTOYHUKHU JOKHBI ObITh IPOHYMe-
pOBaHbI B IOpsi/IKe UX N0sIBJIeHUS B TeKcTe. CChUIKU
Ha UCTOYHUKH JOKHBI GbITh B cTUIe AMA, nome-
IeHbl B KOHIIe CTAaThU U BKJIIOYATh TOJbKO UCTOY-
HUKH, HUTHpPYyeMble B TeKCcTe (YIIOMUHAaHUe HoMepa
HCTOYHHKA B KPYIJIBIX CKOOKax). Eciu ofuH U TOT
K€ UCTOYHUK LIUTUPYEeTCsI HECKOJIbKO pas, OH 6yeT
nepesiaH B TEKCTE C TEM e HOMepOM, UTO U NIepBBhIi
pa3. ObLiee KOJHUYECTBO UCTOYHUKOB He JOJDKHO
npeBbiiaTb 50. OTBETCTBEHHOCTb 3a TOY-HOCTb
JAHHBIX JIEXKUT Ha aBTope. ByayT nuTHpo-BaThbCs
TOJIBKO T€ UCTOYHUKH, C KOTOPBIMU 03HAKOMHUJIKCh
aBTOpbl pyKonucu. KOMIOHEHTBI CHPaBOYHBIX
MCTOYHUKOB JIOJDKHBI GBbITh HANMCaHbl CTPOro B
COOTBETCTBHUHU C TPeOGOBAHUSIMHU.
JononnuTtenbHas uHpopmauus Ha :http://journal.
ohrm.bba.md/index.php/journal-ohrm-bba-
md/editing_guidelines
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Conceptul One Health

g

% OMS a definit in 1946 sanatatea ca fiind ,o0 stare pe deplin
g favorabila atat fizic, mintal cat si social, si nu doar absenta bolilor
§ sau a infirmitatilor”, cu o completare ulterioara ,capacitatea de a
% duce o viata productiva social si economic”.

by}

)

% OIE defineste bunastarea animalelor in 2008: un animal este in
E buna stare daca este sanatos, se bucura de confort, este bine
g hranit, se afla in siguranta, poate sa isi manifeste comportamentul
g innascut (natural) si nu sufera din cauza unor stari neplacute,
s precum durere, frica si stres.

)g

% Sanatatea mediului se refera la acele aspecte ale sanatatii umane
‘é _E_:: ce includ calitatea vietii determinata de factorii fizici, biologici,
B .g socio economici si psiho sociali din mediul ambiant. Interrelatiile
E_.E QEJ omului cu mediul preocupa medicina, atunci cand un sistem
>§ @ ecologic este in stare de echilibru, prevaleaza starea de sanatate a
> populatiei.

La nivel global conceptul One Health este o strategie mondiala de extindere a colaborarilor
interdisciplinare si a comunicarilor in toate aspectele legate de ingrijirea sanatatii oamenilor,
animalelor domestice sau a faunei salbatice, care nu mai poate fi abordata separat ci doar in

comurl.

One Health se refera nu numai la preocuparile legate de bolile ce apar la oameni si animale, ci si
la aspecte legate de stilul de viata, dieta, exercitiu, impactul diferitelor tipuri de relatii
om-animal si expuneri de mediu care pot afecta ambele categorii populationale. Pentru a se
atinge efectele scontate este nevoie si de o educatie a populatiei care sa constientizeze factorii
de risc si beneficiile preventiei, dar si de comunicare si intelegere intre pacienti si furnizorii de

servicii de sanatate.
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