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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 C60 
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 C60 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 C60 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 C60 is deter-
mined by a number of factors, such as particle 
size, organic matter and ionic strength of the me-
dium, fullerene C60 concentration and time of ex-
posure, bacterial growth conditions, the age of C60 
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 C60 along with the rho-
dococcal strain in bioremediation procedures. 
 
MATERIAL AND METHODS  

Chemicals. Fullerene C60 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 
���”�Ž�‡�•�•�‡�›�‡�”�� �ˆ�Ž�ƒ�•�•�•�� �‹�•�…�—�„�ƒ�–�‡�†�� �ƒ�–�� �t�z�¹���� �ƒ�•�†�� �t�r�r��
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 C 60. 
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 �ƒ�–���I�±�w�v�r���•�•�á���™�‹�–�Š���•�—�„�•�‡�“uent 
recalculation to cell dry weight according to the 
calibration curve. Colloidal aqueous suspension 
of fullerene C60, 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 
C60 in following concentrations (mg/L ): 1, 10, 25, 
50, and 100. The PAS medium contained (g/L): 
4.35 K2HPO4, 1.7 KH2PO4, 2.1 NH4Cl, 0.2 MgSO4, 
0.05 MnSO4, 0.01 FeSO4 7H2O, and 0.03 CaCl2  

2H2O.  pH  adjusted  at 7.2.  Inoculated  flasks were  
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improve their ability to adapt to changing 
environments (29, 30). 

In the present study, the concentration-toxicity 
ratio of fullerene C60 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, 

caused by the presence of increased concentra-
tions of fullerene C60. 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 C60. 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 C60. 

 
CONCLUSIONS 

1. The fullerene C60 in tested concentrations did not display any obvious toxic effects on R. rhodo-
chrous CNMN-Ac-05 cells. The addition of fullerene C60 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 C60 concentrations resulted in lower 
growth activity and higher phenotypic heterogeneity of the strain. 
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Introduction . Physical activity is the key component of a student's healthy lifestyle, which 
is a fundamental factor contributing to academic success. The importance of physical ac-
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/m2���� �‘�ˆ�� �•�–�—�†�‡�•�–�•�� �ˆ�”�‘�•�� ���Š�‹�•�‹�•�ƒ�—�� �™�ƒ�•�� �x�w�ä�{�°�v�ä�w�v��
(ranging between 16.16 and 34.72) and of students from Rouen - �x�x�ä�|�{�°�v�ä�x�x�����w�{�ä�}�{-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-
�†�‡�•�ì�‹�á�� �ƒ�…�–�‹�˜�‹�–�ƒ�–�‡�� �ˆ�‹�œ�‹-
�…�£�á�� �‹�•�†�‹�…�‹��soma-
tometrici. 

�������������������������	���������$���������������������i���ã�������������������������������������������
�������������������������������B����
�������������������������������������g�����	�������i��  
Introducere. ���…�–�‹�˜�‹�–�ƒ�–�‡�ƒ���ˆ�‹�œ�‹�…�£���”�‡�’�”�‡�œ�‹�•�–�£���—�•�ƒ���†�‹�•���…�‘�•�’�‘�•�‡�•�–�‡�Ž�‡���†�‡���„�ƒ�œ�£���ƒ�Ž�‡���—�•�—�‹���•�–�‹�Ž���†�‡��
�˜�‹�ƒ�ì�£���•�£�•�£�–�‘�•���ƒ�Ž���—�•�—�‹���•�–�—�†�‡�•�– �� un factor primordial, care contribuie la succesul academic. 
���•�’�‘�”�–�ƒ�•�ì�ƒ���ƒ�…�–�‹�˜�‹�–�£�ì�‹�Ž�‘�”���ˆ�‹�œ�‹�…�‡���Á�•���’�‡�”�‹�‘�ƒ�†�ƒ���•�–�—�†�‹�‹�Ž�‘�”���‡�•�–�‡���†�‡�–�‡�”�•�‹�•�ƒ�–�£�á���Á�•���•�’�‡�…�‹�ƒ�Ž�á���†�‡���ˆ�ƒ�’�–�—�Ž��
�…�£���”�‡�‰�‹�•�—�Ž���†�‡���Ž�—�…�”�—���ƒ�Ž���•�–�—�†�‡�•�–�—�Ž�—�‹���•�‡���…�ƒ�”�ƒ�…�–�‡�”�‹�œ�‡�ƒ�œ�£���ƒ�†�‡�•�‡�ƒ���’�”�‹�•���•�‡�†�‡�•�–�ƒ�”�‹�•�•�á���•�‘�„�‹�Ž�‹�–�ƒ�–�‡��
�”�‡�†�—�•�£���•�ƒ�— �’�‘�œ�‹�y�‹�‡���†�‡���Ž�—�…�”�—���‹�•�˜�ƒ�”�‹�ƒ�„�‹�Ž�£�ä 
���ƒ�–�‡�”�‹�ƒ�Ž�� �è�‹�� �•�‡�–�‘�†�‡�ä��A fost proiectat un studiu epidemiologic transversal (2017-2018), 
�‡�è�ƒ�•�–�‹�‘�•�—�Ž���†�‡���•�–�—�†�‹�—���ˆ�‹�‹�•�†���…�‘�•�•�–�‹�–�—�‹�–���†�‹�•���}�~�y���•�–�—�†�‡�•�ì�‹�á���†�‹�•�–�”�‡���…�ƒ�”�‡���z�y�v���†�‡���”�‡�•�’�‘�•�†�‡�•�ì�‹���†�‹�•��
���‡�’�—�„�Ž�‹�…�ƒ�����‘�Ž�†�‘�˜�ƒ���è�‹���y�{�y��- �†�‹�•���	�”�ƒ�•�ì�ƒ�ä�����ƒ�–�‡�Ž�‡���ƒ�— �ˆ�‘�•�–���…�‘�Ž�‡�…�–�ƒ�–�‡���Á�•���„�ƒ�œ�ƒ���—�•�—�‹���ˆ�‘�”�•�—�Ž�ƒ�”���…�—��
�Á�•�–�”�‡�„�£�”�‹�á���…�ƒ�”�‡���ƒ���ˆ�‘�•�–���…�‘�•�’�Ž�‡�–�ƒ�–���†�‡���…�£�–�”�‡���ˆ�‹�‡�…�ƒ�”�‡���’�ƒ�”�–�‹�…�‹�’�ƒ�•�–���Ž�ƒ���•�–�—�†�‹�—�á���Á�•���ˆ�‘�”�•�ƒ�–���‡�Ž�‡�…�–�”�‘�•�‹�…�á��
�Á�•���”�‡�‰�‹�•���‘�•�Ž�‹�•�‡�ä 
Rezultate. Valoarea medie a indicelui masei corporale (kg/m2���� �’�‡�•�–�”�—�� �•�–�—�†�‡�•�ì�‹�‹�� �†�‹�•��
���Š�‹�è�‹�•�£�—���ƒ���…�‘�•�•�–�‹�–�—�‹�–���x�w�á�{�°�v�á�w�v�����Ž�‹�•�‹�–�‡�Ž�‡���…�—�’�”�‹�•�•�‡���Á�•�–�”�‡���w�|�á�w�|���è�‹���y�z�á�}�x���á���‹�ƒ�”���’�‡�•�–�”�—���•�–�—�†�‡�•�ì�‹�‹��
din Rouen - �x�x�á�|�{�°�v�á�x�x�� ���w�{�á�}�{-�z�y�á�}�|���� ���’�¸�v�á�v�v�w���ä�����•�–�ˆ�‡�Ž�á�� �’�”�ƒ�…�–�‹�…�£�� �•�’�‘�”�–�—�Ž�ã�� �z�y�á�•�¬�� �•�–�—�†�‡�•�ì�‹��
�†�‹�•�����Š�‹�è�‹�•�£�—���è�‹���{�|�á�z�¬���•�–�—�†�‡�•�ì�‹���†�‹�•�����‘�—�‡�•�����’�¸�v�á�v�v�w���ä�����–�Ÿ�–���„�£�”�„�ƒ�ì�‹�‹�����•�~�á�{�¬���á���…�Ÿ�–���è�‹���ˆemeile 
���•�~�á�z�¬�����†�‹�•�����Š�‹�è�‹�•�£�—���’�”�ƒ�…�–�‹�…�£���ƒ�…�–�‹�˜�‹�–�£�ì�‹�Ž�‡���ˆ�‹�œ�‹�…�‡���…�—���ƒ�…�‡�‡�ƒ�è�‹���‹�•�–�‡�•�•�‹�–�ƒ�–�‡�á���’�Ÿ�•�£���Ž�ƒ���–�”�ƒ�•�•�’�‹�”�ƒ�ì�‹�‡�ä��
�����•�‹�–�—�ƒ�ì�‹�‡���’�—�ì�‹�•���•�ƒ�‹���†�‡�‘�•�‡�„�‹�–�£���ƒ�–�‡�•�–�Ÿ�•�†�—-�•�‡���Ž�ƒ���•�–�—�†�‡�•�ì�‹�‹���†�‹�•�����‘�—�‡�•�á���—�•�†�‡���ˆ�‡�•�‡�‹�Ž�‡���ˆ�ƒ�…���‡�š�‡�”�æ
�…�‹�ì�‹�‹���ˆ�‹�œ�‹�…�‡���’�Ÿ�•�£���Ž�ƒ���–�”�ƒ�•�•�’�‹�”�ƒ�ì�‹�‡���†�‘�ƒ�”���Á�•���~�~�á�~�¬���…�ƒ�œ�—�”�‹�á���Á�•���…�‘�•�’�ƒ�”�ƒ�ì�‹�‡���…�—���„�£�”�„�ƒ�ì�‹�‹���� 93,1%. 
Concluzii. ���‡�œ�—�Ž�–�ƒ�–�‡�Ž�‡���…�‡�”�…�‡�–�£�”�‹�‹���ƒ�—���ƒ�”�£�–�ƒ�–���…�£���†�‹�ˆ�‡�”�‡�•�ì�‡�Ž�‡���ƒ�—���ˆ�‘�•�–���’�—�ì�‹�•���•�‡�•�•�‹�ˆ�‹�…�ƒ�–�‹�˜�‡���ƒ�–�Ÿ�–��
�†�—�’�£���…�”�‹�–�‡�”�‹�—�Ž���†�‡���‰�‡�•�á���…�Ÿ�–���è�‹���Ž�ƒ���•�‹�˜�‡�Ž���†�‡���ì�£�”�‹�ä 
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INTRODUCTION 
���ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���ˆ�ƒ�‹�–���’�ƒ�”�–�‹�‡���‹�•�–�±�‰�”�ƒ�•�–�‡���†�‡���Ž�ƒ���˜�‹�‡��
�“�—�‘�–�‹�†�‹�‡�•�•�‡���†�‡�•���Œ�‡�—�•�‡�•�ä�����‡���”�Ø�Ž�‡���†�‡�•���ƒ�…�–�‹�˜�‹�–�±�•���’�Š�›�æ
�•�‹�“�—�‡�•�� �‡�–�� �†�ï�ƒ�—�–�”�‡�•�� �ˆ�‘�”�•�‡�•�� �†�ï�‡�š�‡�”�…�‹�…�‡�� �†�ƒ�•�•�� �Ž�ƒ�� �˜�‹�‡��
�•�‘�…�‹�ƒ�Ž�‡�� �‡�•�–�� �•�—�Ž�–�‹�Ž�ƒ�–�±�”�ƒ�Ž�ä�����ƒ�”�ƒ�Ž�Ž�°�Ž�‡�•�‡�•�–�� �•�� �—�•�‡�� �ƒ�Ž�‹�æ
�•�‡�•�–�ƒ�–�‹�‘�•�� �±�“�—�‹�Ž�‹�„�”�±�‡�á�� �Ž�5�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�� �”�±�‰�—�æ
�Ž�‹�°�”�‡�� �‡�•�–��l'un des moyens les plus simples et les 
�’�Ž�—�•�� �‡�ˆ�ˆ�‹�…�ƒ�…�‡�•�� �†�‡�� �’�”�±�˜�‡�•�–�‹�‘�•�� �†�‡�� �Ž�ƒ�� �•�—�”�˜�‡�•�—�‡�� �†�‡��
maladies chroniques, des maladies cardiovascu-
laires et des maladies mentales. ���‡���’�”�‘�‰�”�°�•���–�‡�…�Š�æ
nico-�•�…�‹�‡�•�–�‹�ˆ�‹�“�—�‡�á�� �Ž�‡�� �†�±�˜�‡�Ž�‘�’�’�‡�•�‡�•�–��vertigi-neux 
de la science et le nombre en permanence crois-
�•�ƒ�•�…�‡�� �†�‡�� �•�‘�—�˜�‡�Ž�Ž�‡�•�� �‹�•�ˆ�‘�”�•�ƒ�–�‹�‘�•�•�á�� �•�±�…�‡�•�•�ƒ�‹�”�‡�•�� �ƒ�—��
�•�’�±�…�‹�ƒ�Ž�‹�•�–�‡�� �…�‘�•�–�‡�•�’�‘�”�ƒ�‹�•�á�� �”�‡�•�†�‡�•�–�� �Ž�5�ƒ�…�–�‹�˜�‹�–�±�� �“�—�‘�æ
�–�‹�†�‹�‡�•�•�‡�� �†�‡�•�� �Œ�‡�—�•�‡�•�á�� �’�”�‹�•�…�‹�’�ƒ�Ž�‡�•�‡�•�–�� �†�‡�•�� �±�–�—�†�‹-
�ƒ�•�–�•�á���’�Ž�—�•���‹�•�–�‡�•�•�‡�á���’�Ž�—�•���–�‡�•�†�—�‡�����s���ä�����‡���•�ƒ�•�‹�°�”�‡���ƒ�’�æ
�’�”�‘�’�”�‹�±�‡�á�� �Ž�‡�� �”�Ø�Ž�‡�� �†�‡�� �Ž�5�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�� �…�‘�•me 
moyen d'optimiser le style de vie, le travail, le re-
pos actif augmente, en maintenant et en perfec-
�–�‹�‘�•�•�ƒ�•�–�� �Ž�ƒ�� �…�ƒ�’�ƒ�…�‹�–�±�� �‹�•�–�‡�Ž�Ž�‡�…�–�—�‡�Ž�Ž�‡�� �†�‡�•�� �±�–�—�†�‹�ƒ�•�–�•��
�–�‘�—�–���ƒ�—���Ž�‘�•�‰���†�‡���Ž�ƒ���’�±�”�‹�‘�†�‡���†�5�±�–�—�†�‡�����t���ä 

���ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���‡�•�–���Ž�ï�—�•�‡���†�‡�•���…�‘�•�’�‘�•�ƒ�•�–�‡�•���ˆ�‘�•�æ
damentales du mo�†�‡�� �†�‡�� �˜�‹�‡�� �•�ƒ�‹�•�� �†�ï�—�•�� �±�–�—�†�‹�ƒ�•�–���� 
�—�•���ˆ�ƒ�…�–�‡�—�”���ˆ�‘�•�†�ƒ�•�‡�•�–�ƒ�Ž���…�‘�•�–�”�‹�„�—�ƒ�•�–���•���Ž�ƒ���”�±�—�•�•�‹�–�‡��
�ƒ�…�ƒ�†�±�•�‹�“�—�‡�ä�����•���•�²�•�‡���–�‡�•�’�•�á���—�•���•�–�ƒ�–�—�–���•�‘�…�‹�ƒ�Ž���•�’�±�æ
cial, un mode de vie et des conditions de travail 
�•�’�±�…�‹�ˆ�‹�“�—�‡�•�á�� �Ž�ï�‡�š�’�‘�•�‹�–�‹�‘�•�� �•�� �†�‹�˜�‡�”�•�� �ˆ�ƒ�…�–�‡�—�”�•�� �†�‡��
�”�‹�•�“�—�‡�� �†�‹�•�–�‹�•�‰�—�‡�•�–�� �Ž�‡�•�� �±�–�—�†�‹�ƒ�•�–�• de toutes les 
�ƒ�—�–�”�‡�•�� �…�ƒ�–�±�‰�‘�”�‹�‡�•�� �†�‡�� �’�‘�’�—�Ž�ƒ�–�‹�‘�•�� �‡�–�� �†�±�–�‡�”�•�‹�•�‡�•�–��
�ƒ�—�•�•�‹�� �Ž�‡�—�”�� �˜�—�Ž�•�±�”�ƒ�„�‹�Ž�‹�–�±�ä�� ���‹�•�•�‹�á�� �‡�•�� �”�ƒ�‹�•�‘�•�� �†�‡�� �Ž�ï�Š�‘�æ
�”�ƒ�‹�”�‡���…�Š�ƒ�”�‰�±�á���†�‡���Ž�ƒ���‰�”�ƒ�•�†�‡���“�—�ƒ�•�–�‹�–�±���†�ï�‹�•�ˆ�‘�”�•�ƒ-tion 
�•�� �ƒ�•�•�‹�•�‹�Ž�‡�”�á�� �Ž�‡�•�� �±�–�—�†�‹�ƒ�•�–�•�� �•�±�‰�Ž�‹�‰�‡�•�–�� �–�”�‘�’�� �•�‘�—�˜�‡�•�–��
�Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�á�� �…�‡�� �“�—�‹�� �‰�±�•�°�”�‡�� �†�‡�•�� �±�–�ƒ�–�•�� �†�ï�ƒ�•�æ
�š�‹�±�–�±�á���†�‡���ˆ�ƒ�–�‹�‰�—�‡�á���†�‡���•�–�”�‡�•�•���†�ƒ�•�•���Ž�‡���’�”�‘�…�‡�•�•�—�•���†�ï�‹�•�æ
�–�‡�”�ƒ�…�–�‹�‘�•�� �†�ƒ�•�•�� �Ž�ï�‡�•�˜�‹�”�‘�•�•�‡�•�‡�•�–�� �—�•�‹�˜�‡�”�•�‹�–�ƒ�‹�”�‡�� �‘�—��
avec les membres de la famille (3, 4). 

���ï�‹�•�’�‘�”�–�ƒ�•�…�‡���†�‡���Ž�ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���’�‡�•�†�ƒ�•�–���Ž�ƒ���’�±�æ
�”�‹�‘�†�‡���—�•�‹�˜�‡�”�•�‹�–�ƒ�‹�”�‡���‡�•�–���†�±�–�‡�”�•�‹�•�±�‡���‡�•���’�ƒ�”�–�‹�…�—�Ž�‹�‡�”��
par le fait q�—�‡���Ž�‡���–�”�ƒ�˜�ƒ�‹�Ž���†�‡���Ž�ï�±�–�—�†�‹�ƒ�•�–���‡�•�–���•�‘�—�˜�‡�•�–��
�…�ƒ�”�ƒ�…�–�±�”�‹�•�±�� �’�ƒ�”�� �—�•�� �•�‘�†�‡�� �†�‡�� �˜�‹�‡�� �•�±�†�‡�•�–�ƒ�‹�”�‡�á�� �—�•�‡��
�•�‘�„�‹�Ž�‹�–�±���”�±�†�—�‹�–�‡�á���—�•�‡���’�‘�•�–�—�”�‡���†�‡���–�”�ƒ�˜�ƒ�‹�Ž���‹�•�˜�ƒ�”�‹�ƒ�„�Ž�‡��
�’�‘�—�”���—�•�‡���’�±�”�‹�‘�†�‡���†�‡���s�r���•���s�t���Š�‡�—�”�‡�•�ä�����ƒ�•�•���…�‡�•���…�‘�•�æ
�†�‹�–�‹�‘�•�•�á���Ž�ï�‡�š�‡�”�…�‹�…�‡���‡�•�–���Ž�‡���ˆ�ƒ�…�–�‡�—�”���ˆ�‘�•�†�ƒ�•�‡�•�–�ƒ�Ž���†�ƒ�•�•��
�Ž�ƒ�� �”�±�†�—�…�–�‹�‘�•�� �†�‡�•���…�‘�•�•�±�“�—�‡�•�…�‡�•�� �•�±�‰�ƒ�–�‹�˜�‡�•���’�‘�—�”�� �Ž�ƒ��
�•�ƒ�•�–�±�á���ƒ�‹�•�•�‹���“�—�‡���†�‡���Ž�ï�‡�ˆ�ˆ�‘�”�–���‹�•�–�‡�Ž�Ž�‡�…�–�—�‡�Ž���‡�–���’�•�›�…�Š�‘-
�±�•�‘�–�‹�‘�•�•�‡�Ž�ä�����‹�•�•�‹�á���Ž�‡���–�‡�•�’�•���—�–�‹�Ž�‹�•�±���’�‘�—�”���’�”�ƒ�–�‹�“�—�‡�”��
�Ž�ï�‡�š�‡�”�…�‹�…�‡���’�Š�›�•�‹�“�—�‡���‡�•�–���…�‘�•�’�‡�•�•�±���’�ƒ�”���Ž�ƒ���…�ƒ�’�ƒ�…�‹�–�±��
�‰�±�•�±�”�ƒ�Ž�‡�� �±�Ž�‡�˜�±�� �†�‡�� �–�”�ƒ�˜�ƒ�‹�Ž�á�� �›�� �…�‘�•�’�”�‹�•�� �Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �‹�•�æ
tellectuelle. Ce fait e�•�–���†�±�•�‘�•�–�”�±�á���•�‘�–�ƒ�•�•�‡�•�–�á���’�ƒ�”��
�Ž�‡�•�� �”�±�•�—�Ž�–�ƒ�–�•�� �†�5�±�–�—�†�‡�•�á�� �•�‘�—�˜�‡�•�–�� �•�—�’�±�”�‹�‡�—�”�‡�•�á�� �†�‡�•��
�±�–�—�†�‹�ƒ�•�–�•�� �’�”�ƒ�–�‹�“�—�ƒ�•�–�� �”�±�‰�—�Ž�‹�°�”�‡�•�‡�•�–�� �—�•�� �‡�š�‡�”�…�‹�…�‡��
physique (3). ���ï�‘�„�Œ�‡�…�–�‹�ˆ �†�‡�� �Ž�ï�±�–�—�†�‡���±�–�ƒ�‹�–���†�ï�±�˜�ƒ�Ž�—�‡�”��

�Ž�‡�� �•�‹�˜�‡�ƒ�—�� �†�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�•�� �…�Š�‡�œ�� �Ž�‡�•�� �±�–�—�†�‹�ƒ�•�–�•��
�†�‡���Ž�ï���•�‹�˜�‡�”�•�‹�–�±���†�ï���–�ƒ�–���†�‡�����±�†�‡cine et de Pharma-
�…�‹�‡���ü�����‹�…�‘�Ž�ƒ�‡�����‡�•�–�‡�•�‹�ì�ƒ�•�—���ý�������Š�‹�•�‹�•�ƒ�—�á�����±�’�—�„�Ž�‹�“�—�‡��
�†�‡�� ���‘�Ž�†�ƒ�˜�‹�‡���� �‡�–�� �†�‡�� �Ž�ƒ�� �	�ƒ�…�—�Ž�–�±�� �†�‡�� ���±�†�‡�…�‹�•�‡�� �†�‡��
�Ž�ï���•�‹�˜�‡�”�•�‹�–�±���†�‡�����‘�—�‡�•�������‘�—�‡�•�á���	�”�ƒ�•�…�‡�����‡�–���†�ï�‹�†�‡�•�–�‹�æ
�ˆ�‹�‡�”�� �Ž�‡�•�� �ˆ�ƒ�…�–�‡�—�”�•�� �‹�•�ˆ�Ž�—�‡�•�­�ƒ�•�–�� �Ž�ƒ�� �†�—�”�±�‡�� �‡�–�� �Ž�ƒ�� �†�‹�˜�‡�”�æ
�•�‹�–�±�ä ���ï�Š�›�’�‘�–�Š�°�•�‡ de �Ž�ï�±�–�—�†�‡���ã �Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡�•���†�‡�—�š��
�’�ƒ�›�•���‘�•�–���Ž�‡���•�²�•�‡���•�‹�˜�‡�ƒ�—���†�5�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡�á���…�‘�•�æ
�†�‹�–�‹�‘�•�•�±���’�ƒ�”���Ž�ƒ���’�”�±�•�‡�•�…�‡���†�‡���ˆ�ƒ�…�–�‡�—�”�•���Ž�‹�•�‹�–�ƒ�•�–���Ž�5�ƒ�…�æ
�–�‹�˜�‹�–�±�ä 
 
M�2THODES  

���‘�•�…�‡�’�–�‹�‘�•���†�‡���Ž�ï�±�–�—�†�‡ 
���•�‡�� �±�–�—�†�‡�� �±�’�‹�†�±�•�‹�‘�Ž�‘�‰�‹�“�—�‡�� �–�”�ƒ�•�•�˜�‡�”�•�ƒ�Ž�‡�� �ƒ�� �±�–�±��
�…�‘�•�­�—�‡���‡�•�–�”�‡���Ž�‡���•�‘�‹�•���†�‡���Œ�ƒ�•�˜�‹�‡�”���t�r�s�y���‡�–���†�±�…�‡�•�„�”�‡ 
�t�r�s�z�ä�� ���ï�±�–�—�†�‡�� �ƒ�� �‹�•�’�Ž�‹�“�—�±�� �†�‡�•�� �±�–�—�†�‹�ƒ�•�–�•�� �†�‡�� �Ž�ï���•�‹�æ
�˜�‡�”�•�‹�–�±�� �†�‡�� ���±�†�‡�…�‹�•�‡�� �‡�–�� �†�‡�� ���Š�ƒ�”�•�ƒ�…�‹�‡ �ü�� ���‹�…�‘�Ž�ƒ�‡ 
���‡�•�–�‡�•�‹�ì�ƒ�•�— �ý�á Chisinau, �Ž�ƒ�����±�’�—�„�Ž�‹�“�—�‡���†�‡�����‘�Ž�†�ƒ�æ
vie (ci-�ƒ�’�”�°�•���� ���Š���� �‡�–�� �Ž�ƒ�� �	�ƒ�…�—�Ž�–�±�� �†�‡�� ���±�†�‡�…�‹�•�‡�� �†�‡��
�Ž�ï���•�‹�˜�‡�”�•�‹�–�±�� �†�‡�� ���‘�—�‡�•�á�� ���‘�—�‡�•�á�� �	�”�ƒ�•�…�‡�����…�‹-�ƒ�’�”�°�•���� 
Ro). 

���ƒ�Ž�‹�†�ƒ�–�‹�‘�•���†�‡���Ž�ï�±�–�—�†�‡ 
���5�±�–�—�†�‡�� �ˆ�ƒ�‹�–�� �’�ƒ�”�–�‹�‡�� �†�—�� �’�”�‘�Œ�‡�–�� �‹�•�–�‡�”�•�ƒ�–�‹�‘�•�ƒ�Ž�� ���—�”���æ
CAS (European Evaluation of Comportment and 
���†�†�‹�…�–�‹�‘�•���ƒ�•�‘�•�‰�����–�—�†�‡�•�–�•���ä�����‡���’�”�‘�–�‘�…�‘�Ž�‡���†�ï�±�–�—�†�‡��
�ƒ�� �±�–�±���ƒ�’�’�”�‘�—�˜�±�� �’�ƒ�”�� �Ž�‡�� ���‘�•�‹�–�±�� �†�ï�±�–�Š�‹�“�—�‡���†�‡�� �Ž�ï���•�‹�æ
�˜�‡�”�•�‹�–�±�� �†�‡�� ���‘�—�‡�•�� ���t�y�ä�r�s�ä�t�r�s�x���� �‡�–�� �Ž�‡�� ���‘�•�‹�–�±��
�†�ï�±�–�Š�‹�“�—�‡���†�‡���Ž�ï�—�•�‹�˜�‡�”�•�‹�–�±���†�‡���Ž�ƒ�����±�’�—�„�Ž�‹�“�—�‡���†�‡�����‘�Ž�æ
davie (no 19 du 21.11.2017). 

���‘�Ž�Ž�‡�…�–�‡���†�‡�•���†�‘�•�•�±�‡�• 
���ƒ�� �•�±�Ž�‡�…�–�‹�‘�•�� �†�‡�•�� �•�—�Œ�‡�–�•�� �’�‘�—�”�� �Ž�ƒ�� �…�‘�•�•�–�‹�–�—�–�‹�‘�•�� �†�‡��
�Ž�5�±�…�Š�ƒ�•�–�‹�Ž�Ž�‘�•�� �•�5�‡�•�–�� �ˆ�ƒ�‹�–�‡�� �•�� �–�‹�–�”�‡�� �˜�‘�Ž�‘�•�–�ƒ�‹�”�‡�ä�� ���‡�� �…�”�‹�æ
�–�°�”�‡���†�‡���•�±�Ž�‡�…�–�‹�‘�•���’�‘�—�”���Ž�ƒ���’�ƒ�”�–�‹�…�‹�’�ƒ�–�‹�‘�•���•���Ž�ï�±�–�—�†�‡���ƒ��
�±�–�±���Ž�‡���•�–�ƒ�–�—�–���†�ï�—�•���±�–�—�†�‹�ƒ�•�–�á���…�‡���†�‡�”�•�‹�‡�”���†�‡�˜�ƒ�‹�–���²�–�”�‡��
�±�–�—�†�‹�ƒ�•�–���•���Ž�ƒ���ˆ�ƒ�…�—�Ž�–�±���†�‡���•�±�†�‡�…�‹�•�‡���†�‡�•���—�•�‹�˜�‡�”�•�‹�–�±�•��
�•�‡�•�–�‹�‘�•�•�±�‡�•���…�‹-�†�‡�•�•�—�•�ä�����ï�ƒ�…�…�‡�’�–�ƒ�–�‹�‘�•���‡�–���Ž�ƒ���’�ƒ�”�–�‹�…�‹�æ
�’�ƒ�–�‹�‘�•���˜�‘�Ž�‘�•�–�ƒ�‹�”�‡���‘�•�–���±�–�±���ˆ�ƒ�‹�–�‡�•���‡�•���”�‡�•�’�Ž�‹�•�•�ƒ�•�–���Ž�‡��
�“�—�‡�•�–�‹�‘�•�•�ƒ�‹�”�‡�� �ƒ�•�‘�•�›�•�‡�� �‡�•�� �Ž�‹�‰�•�‡�ä�� ���‡�•�� �±�–�—�†�‹�ƒ�•�–�•��
�“�—�‹���‘�•�–���†�±�Œ�•���‘�„�–�‡�•�—���Ž�‡�—�”���†�‹�’�Ž�Ø�•�‡���†�‡���•�±�†�‡�…�‹�•�‡���‡�–��
�…�‡�—�š�� �“�—�‹�� �‘�•�–�� �”�‡�ˆ�—�•�±�� �†�‡�� �’�ƒ�”�–�‹�…�‹�’�‡�”�� �•�� �Ž�ï�±�–�—�†�‡�� �•�ï�‘�•�–��
�’�ƒ�•���±�–�±���‹�•�…�Ž�—�•���†�ƒ�•�•���Ž�ï�±�…�Š�ƒ�•�–�‹�Ž�Ž�‘�•���†�‡���Ž�ï�±�–�—�†�‡�ä 

���‡�•���†�‘�•�•�±�‡�•���‘�•�–���±�–�±���”�‡�…�—�‡�‹�Ž�Ž�‹�‡�•���•���Ž�5�ƒ�‹�†�‡���†�5�—�•���“�—�‡�•�æ
�–�‹�‘�•�•�ƒ�‹�”�‡�� �‡�•�� �Ž�‹�‰�•�‡�� �“�—�‡�� �…�Š�ƒ�“�—�‡�� �’�ƒ�”�–�‹�…�‹�’�ƒ�•�–�� �•��
�Ž�5�±�–�—�†�‡���ƒ���”�‡�•�’�Ž�‹�ä�����‡���“�—�‡�•�–�‹�‘�•�•�ƒ�‹�”�‡ �ƒ���±�–�±���…�‘�•�’�Ž�±�–�±��
�—�•�‡�� �•�‡�—�Ž�‡�� �ˆ�‘�‹�•�� �ƒ�—�� �…�‘�—�”�•�� �†�‡�� �…�Š�ƒ�“�—�‡�� �ƒ�•�•�±�‡�� �ƒ�…�ƒ�†�±�æ
�•�‹�“�—�‡���������‡�–�������á���’�‡�•�†�ƒ�•�–���Ž�ƒ���’�±�”�‹�‘�†�‡���†�‡���’�”�±�’�ƒ�”�ƒ�–�‹�‘�•��
�—�•�‹�˜�‡�”�•�‹�–�ƒ�‹�”�‡���†�‡���…�Š�ƒ�“�—�‡���±�–�—�†�‹�ƒ�•�–�ä�����‡���…�‘�•�–�‡�•�—���†�‡�•��
�“�—�‡�•�–�‹�‘�•�•���ƒ���±�–�±���ƒ�†�ƒ�’�–�±���•�‡�Ž�‘�•���Ž�‡���“�—�‡�•�–�‹�‘�•�•�ƒ�‹�”�‡���—�–�‹�æ
�Ž�‹�•�±�� �•���Ž�ï���•�‹�˜�‡�”�•�‹�–�±�� �†�‡�� ���‘�—�‡�•�� ���	�”�ƒ�•�…�‡���� �‡�–���ƒ�� �±�–�±��re-
pris aussi de la version traduite en langue rou-
�•�ƒ�‹�•�‡���†�‡���Ž�ï���•�‹�˜�‡�”�•�‹�–�±���†�‡�����±�†�‡�…�‹�•�‡���‡�–���†�‡��Pharma- 
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�…�‹�‡���ü Iuliu Hatieganu �ý�á�����Ž�—�Œ�����ƒ�’�‘�…�ƒ�������‘�—�•�ƒ�•�‹�‡���ä 

���Ž���ƒ���±�–�±���”�‡�…�—�‡�‹�Ž�Ž�‹���†�‡�•���†�‘�•�•�±�‡�•���•�—�”���Ž�ï�ƒ�‰�‡�á���Ž�‡���•�‡�š�‡�á���Ž�‡��
�’�‘�‹�†�•�� �‡�–�� �Ž�ƒ�� �–�ƒ�‹�Ž�Ž�‡�� �’�‘�—�”�� �…�ƒ�Ž�…�—�Ž�‡�”�� �Ž�ï�‹�•�†�‹�…�‡�� �†�‡�� �•�ƒ�•�•�‡��
corporelle (poids/taille 2), cursus, statut (en 
�…�‘�—�’�Ž�‡���‘�—���…�±�Ž�‹�„�ƒ�–�ƒ�‹�”�‡���á���Ž�ƒ���’�”�ƒ�–�‹�“�—�‡���†�ï�—�•���•�’�‘�”�–���‡�–���Ž�‡��
�•�‘�•�„�”�‡�� �†�ï�Š�‡�—�”�‡�� �†�‡�� �’�”�ƒ�–�‹�“�—�‡�� �’�ƒ�”�� �•�‡�•�ƒ�‹�•�‡�á�� �‡�–�� �Ž�ƒ��
�’�”�±�•�‡�•�…�‡�� �†�‡�� �ˆ�ƒ�…�–�‡�—�”�•�� �‡�•�’�²�…�Š�ƒ�•�–�� �Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�æ
sique. 

Analyse statistique  
���‡�•�� �”�±�•�—�Ž�–�ƒ�–�•�� �”�‡�­�—�•�� �‘�•�–�� �±�–�±�� �±�˜�ƒ�Ž�—�±�•�� �•�–�ƒ�–�‹�•-tique-
�•�‡�•�–���•���Ž�ï�ƒ�‹�†�‡���†�—���–�‡�•�–���–-Student, pour les variables 
quantitatives et par le test du Chi 2 pour les va-
�”�‹�ƒ�„�Ž�‡�•���“�—�ƒ�Ž�‹�–�ƒ�–�‹�˜�‡�•�ä�����‡�•���†�‘�•�•�±�‡�•���•�‘�•�–���’�”�±�•�‡�•�–�±�‡�•��
�’�ƒ�”�� �•�‘�›�‡�•�•�‡�� �ƒ�”�‹�–�Š�•�±�–�‹�“�—�‡�� �������� �¬�� �±�…�ƒ�”�–�� �–�›�’�‡�ä�� ���•��
�–�ƒ�•�–���“�—�”���†�‹�ˆ�ˆ�±�”�‡�•�…�‡�•���•�–�ƒ�–�‹�•�–�‹�“�—�‡�•�‡�•�–���•�‹�‰�•�‹�ˆ�‹�…�ƒ�–�‹�˜�‡�•��
�‘�•�–���±�–�±���…�‘�•�•�‹�†�±�”�±�‡�•���…�‡�Ž�Ž�‡�•���ƒ�›�ƒ�•�–���—�•���’�´�r�á�r�w�ä�����ï�ƒ�•�ƒ�æ
�Ž�›�•�‡���•�–�ƒ�–�‹�•�–�‹�“�—�‡���†�‡�•���”�±�•�—�Ž�–�ƒ�–�•���‘�„�–�‡�•�—�•���ƒ���±�–�±���”�±�ƒ�Ž�‹�æ
�•�±�‡���•���Ž�ï�ƒ�‹�†�‡���†�—���Ž�‘�‰�‹�…�‹�‡�Ž����������-20. 
 
���2��������������  

Population  
���ï�±�…�Š�ƒ�•�–�‹�Ž�Ž�‘�•�� �†�‡�� �Ž�ï�±�–�—�†�‡�� �±�–�ƒ�‹�–�� �…�‘�•�’�‘�•�±�� �’�ƒ�”�� �y�z�u��
�±�–�—�†�‹�ƒ�•�–�•�á���†�‘�•�–���v�u�r���±�–�—�†�‹�ƒ�•�–�•���†�‡���Ž�ƒ�����±�’�—�„�Ž�‹�“�—�‡���†�‡��
���‘�Ž�†�ƒ�˜�‹�‡���‡�–���u�w�u���±�–�—�†�‹�ƒ�•�–�•���†�‡���Ž�ƒ���	�”�ƒ�•�…�‡�ä�����ƒ���”�±�’�ƒ�”�æ
�–�‹�–�‹�‘�•�� �†�‡�•�� �±�–�—�†�‹�ƒ�•�–�•�� �’�ƒ�”�� �•�‡�š�‡�� �±�–�ƒ�‹�–�� �Ž�ƒ��suivante: 

25,4% (109) hommes et 74,6% (321) femmes 
(Ch) et 14,7% (52) hommes et 85,3% (301) 
�ˆ�‡�•�•�‡�•�� �����‘���ä�� ���ï�Ÿ�‰�‡�� �•�‘�›�‡�•�� �±�–�ƒ�‹�–�� �†�‡�� �t�s�á�t�� �ƒ�•�•��
���¬�r�á�r�u���������Š�����‡�–���†�‡���t�r�á�{�����¬�r�á�s���������‘���ä 

���ƒ�”�ƒ�…�–�±�”�‹�•�–�‹�“�—�‡�� �‰�±�•�±�”�ƒ�Ž�‡�� �†�‡�� �Ž�ï�±�…�Š�ƒ�•�–�‹�Ž�Ž�‘�•��
�†�ï�±�–�—�†�‡ 
���5�±�–�—�†�‡���ƒ���’�‘�”�–���•�—�”���v�u�r���±�–�—�†�‹�ƒ�•�–�•���†�‡���Ž�ï���������Š���ü�����‹�æ
colae Testemitanu �ý�� �����ä�� ���‘�Ž�†�ƒ�˜�‹�‡���� �†�‘�•�–�� �u�t��
(7,44�¨���� �†�‡�� �Ž�ƒ�� �	�ƒ�…�—�Ž�–�±�� �†�‡�� ���Š�ƒ�”�•�ƒ�…�‹�‡�á�� �u�y�t��
���z�x�á�w�s�¨�����†�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡���Ž�ƒ���	�ƒ�…�—�Ž�–�±���†�‡�����±�†�‡�…�‹�•�‡��
�‡�–���t�x�����x�á�r�v�¨�����†�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡���Ž�ƒ���	�ƒ�…�—�Ž�–�±���†�‡�����±�æ
�†�‡�…�‹�•�‡�� �†�‡�•�–�ƒ�‹�”�‡�ä�� ���ƒ�� �”�±�’�ƒ�”�–�‹�–�‹�‘�•�� �’�ƒ�”�� �ƒ�•�•�±�‡�•��
�†�5�±�–�—�†�‡�•�� �±�–�ƒ�‹�–�� �Ž�ƒ��suivante : �u�t�r�� ���y�v�á�v�s�¨���� �±�–�—�æ
diants �� �‡�•�� �†�‡�—�š�‹�°�•�‡�� �ƒ�•�•�±�‡�� �†�5�±�–�—�†�‡�•�� �‡t 110 
���t�w�á�w�z�¨���� �±�–�—�†�‹�ƒ�•�–�•���� �‡�•�� �“�—�ƒ�–�”�‹�°�•�‡�� �ƒ�•�•�±�‡��
�†�5�±�–�—�†�‡�•�ä�� ���‡�� �Ž�5���•�‹�˜�‡�”�•�‹�–�±�� �†�‡�� ���‘�—�‡�•�� ���	�”�ƒ�•�…�‡���� �•��
�Ž�5�±�–�—�†�‡���‘�•�–�� �’�ƒ�”�–�‹�…�‹�’�±�� �u�w�u���±�–�—�†�‹�ƒ�•�–�•�� �†�‡�� �Ž�ƒ�� �	�ƒ�…�—�Ž�–�±��
�†�‡���•�±�†�‡�…�‹�•�‡�ä�����—�”���Ž�5�‡�•�•�‡�•�„�Ž�‡���†�‡�•���•�—�Œ�‡�–�•���†�‡���Ž�ƒ�����±�æ
publique de Moldavie �� �u�u�y�����y�z�á�u�y�¨�����‘�•�–���†�±�…�Ž�ƒ�”�±��
�²�–�”�‡���…�±�Ž�‹�„�ƒ�–�ƒ�‹�”�‡�•���‡t 93 (21,62%) sont en couple, et 
de France �� 2�w�{�����y�u�á�u�y�¨�����•�‘�•�–���…�±�Ž�‹�„�ƒ�–�ƒ�‹�”�‡�•���‡�–���{�v��
(26,62 %) sont en couple. 

���ƒ�”�ƒ�…�–�±�”�‹�•�–�‹�“�—�‡���†�‡�•���‹�•�†�‹�…�‡�•���•�‘�•�ƒ�–�‘�•�±�–�”�‹�“�—�‡�• 
���•�‡���ƒ�•�ƒ�Ž�›�•�‡���…�‘�•�’�ƒ�”�ƒ�–�‹�˜�‡���†�‡�•���‹�•�†�‹�…�‡�•���•�‘�•�ƒ�–�‘�•�±�æ
�–�”�‹�“�—�‡�•���†�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡�����Š�‹�•�‹�•�ƒ�—���‡�–�����‘�—�‡�•���ƒ���±�–�±��
�”�±�ƒ�Ž�‹�•�±�‡�����–ab. 1). 

 
���ƒ�„�Ž�‡�ƒ�—���s�ä�����•�ƒ�Ž�›�•�‡���…�‘�•�’�ƒ�”�ƒ�–�‹�˜�‡���†�‡�•���‹�•�†�‹�…�‡�•���•�‘�•�ƒ�–�‘�•�±�–�”�‹�“�—�‡�•���†�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡�����Š�‹�•�‹�•�ƒ�—���‡�–�����‘�—�‡�•�ä 

 

No. ���•�†�‹�…�‡�•���•�‘�•�ƒ�–�‘�•�±�–�”�‹�“�—�‡�• �2�–�—�†�‹�ƒ�•�–�•���†�‡��
Chisinau 
n=430  

�2�–�—�†�‹�ƒ�•�–�•���†�‡��
Rouen 
n=353  

P 

1 Taille (cm) �s�x�{�á�x�¬�r�á�r�u �s�x�y�á�t�y�¬�r�á�v�r ** 
2 Masse corporelle (kg) �x�t�á�u�¬�r�á�t�u �x�u�á�v�x�¬�r�á�x�z * 
3 Indice de masse corporelle �t�s�á�w�¬�r�á�s�r �t�t�á�x�w�¬�r�á�t�t ***  

Note:   *p>0,05; **p<0.05; ***p<0.001. 
 
���ƒ���–�ƒ�‹�Ž�Ž�‡���•�‘�›�‡�•�•�‡���†�‡�•���•�—�Œ�‡�–�•���†�‡�����Š�‹�•�‹�•�ƒ�—���±�–�ƒ�‹�–���†�‡��
�s�x�{�á�x�¬�r�á�r�u���…�•�����‡�š�–�”�²�•�‡�•���ã 147 et 196 cm), et des 
�±�–�—�†�‹�ƒ�•�–�•�� �†�‡�� ���‘�—�‡�•�� �s�x�y�á�t�y�¬�r�á�v�r�� �…�•�� ���s�v�z-190 
�…�•�������’�´�r�á�r�w���ä�����‡�•���±�–�—�†�‹�ƒ�•�–�•���Š�‘�•�•�‡�•���†�‡�����Š�‹�•�‹�•�ƒ�—��
avaient une taille moyenne �� �s�z�r�á�w�¬�r�á�r�t���…�•����ex-
�–�”�²�•�‡�•: 164-196 cm) et ceux de Rouen 
�s�y�y�á�w�z�¬�r�á�z�y���…�•�����s�x�u-190) (p<0,001), respective-
ment femmes �� �s�x�w�á�{�¬�r�á�r�v�� �…�•�� ���s�v�y-183 cm) et 
�s�x�w�á�v�{�¬�r�á�u�w�����s�v�z-181 cm) (p>0,05). 

���ƒ�� �•�ƒ�•�•�‡�� �…�‘�”�’�‘�”�‡�Ž�Ž�‡�� �•�‘�›�‡�•�•�‡�� �†�‡�•�� �±�–�—�†�‹�ƒ�•�–�•�� �†�‡��
���Š�‹�•�‹�•�ƒ�—���±�–�ƒ�‹�–�� �†�‡�� �x�t�á�u�¬�r�á�t�u�� �•�‰�����‡�š�–�”�²�•�‡�•�� �ã 40 et 
115 kg), et de Rouen �� �x�u�á�v�x�¬�r�á�x�z���•�‰�����v�t-125 kg) 
(p>0,05). La moyenne �’�‘�—�”���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡���•�‡�š�‡��
�•�ƒ�•�…�—�Ž�‹�•�� �†�‡�� ���Š�‹�•�‹�•�ƒ�—�� �±�–�ƒ�‹�–�� �†�‡�� �y�w�á�t�¬�r�á�t�t�� �•�‰�����v�{-

�s�s�w�� �•�‰���� �‡�–�� �…�‡�Ž�Ž�‡�� �†�‡�•�� �±�–�—�†�‹�ƒ�•�–�•�� �†�‡�� ���‘�—�‡�•���� 
�y�t�á�r�z�¬�s�á�x�����w�s-115 kg) (p>0, 05), respectivement 
�ˆ�±�•�‹�•�‹�•���� �w�z�á�r�¬�r�á�t�x���•�‰�����v�r-�{�z���•�‰�����‡�–���x�s�á�{�z�¬�r�á�y�t��
(42-125 kg) (p<0,001). 

La valeur moyenne de l'indice de masse corpo-
relle (kg/m 2�����’�‘�—�”���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡�����Š�‹�•�‹�•�ƒ�—���±�–�ƒ�‹�–��
�†�‡���t�s�á�w�¬�r�á�s�r�����‡�š�–�”�²�•�‡�•���ã entre 16,16 et 34,72), et 
�’�‘�—�”���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡�����‘�—�‡�•���� �t�t�á�x�w�¬�r�á�t�t�����s�w�á�y�w-
43,76) (p<0,001). La moyenne pour les sujets de 
�•�‡�š�‡���•�ƒ�•�…�—�Ž�‹�•���†�‡�����Š�‹�•�‹�•�ƒ�—���±�–�ƒ�‹�–���t�u�á�r�¬�r�á�t�{�����s�x�á�u�y 
�•�� �u�u�á�{�y���á�� �‡�–�� �†�‡�� ���‘�—�‡�•���� �t�t�á�z�x�¬�r�á�v�z�� ���s�y�á�t�v�� �•��
�u�v�á�u�v���� ���’�´�r�á�r�w���á�� �”�‡�•�’�‡�…�–�‹�˜�‡�•�‡�•�–�� �ˆ�±�•�‹�•�‹�•��- 
�t�s�á�r�w�¬�r�á�s�x�� ���s�x�á�s�x-�u�v�á�y�t���� �‡�–�� �t�t�á�x�t�¬�r�á�t�w�� ���s�w�á�y�x-
43,77) (p<0,001).
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�ˆ�ƒ�…�—�Ž�–�±�•���†�‡���•�±�†�‡�…�‹�•�‡���†�ƒ�•�•���†�‡�—�š���’�ƒ�›�•���‡�—���”�‘�’�±�‡�•�•�ã��
�Ž�ƒ�����±�’�—�„�Ž�‹�“�—�‡���†�‡�����‘�Ž�†�‘�˜�ƒ���‡�–���Ž�ƒ���	�”�ƒ�•�…�‡�ä�������…�‡�–�–�‡���ˆ�‹�•�á��
�—�•�‡�� �ƒ�•�ƒ�Ž�›�•�‡�� �…�‘�•�’�ƒ�”�ƒ�–�‹�˜�‡�� �’�ƒ�”�� �’�ƒ�›�•�� �‡�–�� �’�ƒ�”�� �…�”�‹�–�°�”�‡��
�†�‡���‰�‡�•�”�‡�á���›���…�‘�•�’�”�‹�•���Ž�‡�•���‹�•�†�‹�…�‡�•���•�‘�•�ƒ�–�‘�•�±�–�”�‹�“�—�‡�•�á��
�ƒ�� �±�–�±���—�–�‹�Ž�‹�•�±�‡�ä�� ���‡�•�� �”�±�•�—�Ž�–�ƒ�–�•�� �‘�•�–�� �±�–�ƒ�„�Ž�‹�� �“�—�‡���Ž�ƒ���’�Ž�—�æ
part des �†�‹�ˆ�ˆ�±�”�‡�•�…�‡�•���±�–�ƒ�‹�‡�•�–���•�–�ƒ�–�‹�•�–�‹�“�—�‡�•�‡�•�–���•�‹�‰�•�‹�æ
ficatives dans les scores majeurs et moyens des 
aspects �±�–�—�†�‹�±�•���ã �‹�•�†�‹�…�‡�•���•�‘�•�ƒ�–�‘�•�±�–�”�‹�“�—�‡�•�á���‹�•�†�‹�…�‡��
�†�‡���•�ƒ�•�•�‡���…�‘�”�’�‘�”�‡�Ž�Ž�‡�á���•�ƒ�•�“�—�‡���‘�—���’�”�±�•�‡�•�…�‡���†�ï�ƒ�…�–�‹�æ
�˜�‹�–�±�•�� �’�Š�›�•�‹�“�—�‡�•�á�� �ˆ�”�±�“�—�‡�•�…�‡�� �†�‡�•�� �ˆ�ƒ�…�–�‡�—�”�•�� �Ž�‹�•�‹�–�ƒ�•�–��
�Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�á���Ž�‡�� �•�’�‘�”�–�á�� �†�—�”�±�‡�� �†�‡�•�� �ƒ�…�–�‹�˜�‹�–�±�•��
�•�’�‘�”�–�‹�˜�‡�•�á�� �Ž�ï�‹�•�–�‡�•�•�‹�–�±�� �†�‡�� �Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�� �‡�–�� �†�‹�æ
�˜�‡�”�•�‡�•�� �…�ƒ�”�ƒ�…�–�±�”�‹�•�–�‹�“�—�‡�•�� �†�‡�•�� �ƒ�…�–�‹�˜�‹�–�±�•�� �’�Š�›�•�‹�“�—�‡�•�ä��
Les recherches indiquent que les hommes et les 
�ˆ�‡�•�•�‡�•�� �†�‹�ˆ�ˆ�°�”�‡�•�–�� �–�ƒ�•�–�� �•���Ž�ï�±�…�Š�‡�Ž�Ž�‡�� �•�‘�•�†�‹�ƒ�Ž�‡�� �“�—�ï�‡�•��
�–�‡�”�•�‡�•�� �•�’�±�…�‹�ˆ�‹�“�—�‡�•�á�� �‡�•�� �…�‡�� �“�—�‡��concerne la con-
�ˆ�‹�ƒ�•�…�‡���‡�•�� �•�‘�‹�� �†�ƒ�•�•�� �Ž�‡�� �•�’�‘�”�–�� ���w�á�� �x���ä�� ���•�� �‰�±�•�±�”�ƒ�Ž�á�� �Ž�‡�•��
�…�Š�‡�”�…�Š�‡�—�”�•�� �‘�•�–�� �•�‘�–�±�� �“�—�‡�� �Ž�‡�•�� �ˆ�‡�•�•�‡�•�á�� �Š�ƒ�„�‹�–�—�‡�Ž�Ž�‡�æ
ment, succombent aux hommes dans diverses ac-
�–�‹�˜�‹�–�±�•���’�Š�›�•�‹�“�—�‡�•�����y�á���z�á���{���á���—�•���ˆ�ƒ�‹�–���•�‘�–�±���†�ƒ�•�•���•�‘�–�”�‡��
�±�–�—�†�‡���ƒ�—�•�•�‹�ä 

���ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�� �ƒ�’�’�‘�”�–�‡�� �†�‡�•�� �ƒ�˜�ƒ�•�–�ƒ�‰�‡�•�� �±�˜�‹�æ
�†�‡�•�–�•���’�‘�—�”���Ž�ƒ���•�ƒ�•�–�±�á���Ž�‡���•�‘�—�˜�‡�•�‡�•�–���ˆ�ƒ�‹�•�ƒ�•�–���’�ƒ�”�–�‹�‡��
�‹�•�–�±�‰�”�ƒ�•�–�‡�� �†�—�� �„�‘�•�� �ˆ�‘�•�…�–�‹�‘�•�•�‡�•�‡�•�–�� �†�—�� �…�‘�”�’�•�� �Š�—�æ
�•�ƒ�‹�•�ä�� ���‹�•�•�‹�á�� �Ž�‡�� �•�ƒ�•�“�—�‡�� �†�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�� �‡�–�� �—�•��
�•�‘�†�‡�� �†�‡�� �˜�‹�‡�� �•�±�†�‡�•�–�ƒ�‹�”�‡�� �…�‘�•�•�–�‹�–�—�‡�•�–�� �†�‡�•�� �ˆ�ƒ�…�–�‡�—�”�•��
�†�‡���”�‹�•�“�—�‡���’�‘�—�”���Ž�ƒ���•�ƒ�•�–�±�ä�����‡�’�‡�•�†�ƒ�•�–�á���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•��
sont �†�ƒ�•�•���Ž�5�—�•�‡���†�‡�•���’�±�”�‹�‘�†�‡�•���†�‡���˜�‹�‡���•�–�”�‡�•�•�ƒ�•�–�‡�•���‡�–��
�‡�š�‹�‰�‡�ƒ�•�–�‡�•�á�� �‹�Ž�•�� �ˆ�‘�•�–�� �’�ƒ�”�–�‹�‡�� �†�—�� �’�”�‘�…�‡�•�•�—�•�� �†�5�±�–�—�†�‡�á��
�•�±�…�‡�•�•�‹�–�ƒ�•�–���†�—���–�‡�•�’�•���‡�–���†�ï�±�•�‡�”�‰�‹�‡�á���•�²�•�‡���’�‡�•�†�ƒ�•�–��
le week-�‡�•�†�ä�����ï�‡�š�‡�”�…�‹�…�‡���‡�•�–���„�±�•�±�ˆ�‹�“�—�‡���•���Ž�ƒ���ˆ�‘�‹�•���‡�•��
�…�‡���“�—�ï�‹�Ž���ƒ�„�ƒ�‹�•�•�‡���Ž�‡���•�‹�˜�‡�ƒ�—���†�ï�ƒ�•�š�‹�±�–�±���‡�–���…�‘�•�†�—�‹�–���†�‹�æ
rectement �•�� �Ž�ï�ƒ�•�±�Ž�‹�‘�”�ƒ�–�‹�‘�•�� �†�‡�� �Ž�ƒ�� �“�—�ƒ�Ž�‹�–�±�� �†�—��

sommeil. ���ƒ�‹�•�� �ƒ�—�Œ�‘�—�”�†�ï�Š�—�‹�á�� �Ž�‡�•�� �Œ�‡�—�•�‡�•�� �•�‘�•�–�� �…�‘�‹�•�æ
�…�±�•���†�ƒ�•�•���Ž�‡�—�”���”�‘�—�–�‹�•�‡���“�—�‘�–�‹�†�‹�‡�•�•�‡���‡�•���•�±�‰�Ž�‹�‰�‡�ƒ�•�–���Ž�‡��
�•�’�‘�”�–�á�� �‹�‰�•�‘�”�ƒ�•�–�� �“�—�ï�•�� �•�‡�•�—�”�‡�� �“�—�ï�‹�Ž�•�� �˜�‹�‡�‹�Ž�Ž�‹�•�•�‡�•�–�á�� �‹�Ž��
�‡�•�–���‡�š�–�”�²�•�‡�•�‡�•�–���‹�•�’�‘�”�–�ƒ�•�–���’�‘�—�”���Ž�‡�•���‰�‡�•�•���†�‡���”�‡�•�æ
�–�‡�”���ƒ�…�–�‹�ˆ�•�á���…�ƒ�”���Ž�‡���•�’�‘�”�–���ƒ�‹�†�‡���•���”�ƒ�Ž�‡�•�–�‹�”���Ž�‡���’�”�‘�…�‡�•�•�—�•��
de vieillissement physique et mental, en augmen-
�–�ƒ�•�–�� �Ž�ï�‘�š�›�‰�±�•�ƒ�–�‹�‘�•�� �†�‡�•�� �–�‹�•�•�—�•�� �‡�–�� �‡�•�� �”�‡�•�ˆ�‘�”�­�ƒ�•�–�� �Ž�‡��
�•�›�•�–�°�•�‡���‹�•�•�—�•�‹�–�ƒ�‹�”�‡�ä 

���� �Ž�ï�Š�‡�—�”�‡�� �ƒ�…�–�—�‡�Ž�Ž�‡�á�� �Ž�ƒ�� �•�±�†�‡�•�–�ƒ�”�‹�–�±�á�� �Ž�‡�� �•�–�”�‡�•�•�� �‡�–�� �Ž�‡��
�•�—�”�’�‘�‹�†�•�� �•�‡�•�„�Ž�‡�•�–�� �‰�ƒ�‰�•�‡�”�� �†�—�� �–�‡�”�”�ƒ�‹�•�� �ƒ�—�� �†�±�–�”�‹�æ
�•�‡�•�–���†�—���•�’�‘�”�–�����s�r�á���s�s���ä�����ï�‡�•�–���‹�•�“�—�‹�±�–�ƒ�•�–���’�‘�—�”���Ž�‡�•��
�±�–�—�†�‹�ƒ�•�–�•���’�ƒ�”�…�‡���“�—�ï�‹�Ž�•���†�‘�‹�˜�‡�•�–���ˆ�ƒ�‹�”�‡���†�—���•�’�‘�”�–�á���’�ƒ�•��
�•�±�…�‡�•�•�ƒ�‹�”�‡�•�‡�•�–���†�‡�•���•�’�‘�”�–�•���†�‡���’�‡�”�ˆ�‘�”�•�ƒ�•�…�‡�á���•�ƒ�‹�•��
ils doivent garder leur corps fort et en bonne 
�•�ƒ�•�–�±�ä�� �� ���‡�� �•�’�‘�”�–�� �†�±�˜�‡�Ž�‘�’�’�‡�� �•�� �Ž�ƒ�� �ˆ�‘�‹�•�� �Ž�‡�•�� �…�ƒ�’�ƒ�…�‹�–�±�•��
physiques du corps et celles mentales et intellec-
tuelles (6, 12). 

���‡�•�� �ƒ�…�–�‹�˜�‹�–�±�•�� �’�Š�›�•�‹�“�—�‡�•�� �‡�–�� �‹�•�–�‡�Ž�Ž�‡�…�–�—�‡�Ž�Ž�‡�•�� �“�—�‘�–�‹�æ
�†�‹�‡�•�•�‡�•�á���ƒ�‹�•�•�‹���“�—�ï�—�•�‡���ƒ�Ž�‹�•�‡�•�–�ƒ�–�‹�‘�•���•�ƒ�‹�•�‡�á���’�‡�—�˜�‡�•�–��
renforcer le bouclier protecteur du cerveau et 
�’�”�±�˜�‡�•�‹�”�� �Ž�ƒ�� �•�ƒ�Ž�ƒ�†�‹�‡�� ���s�u���ä�� ���Ž�� �›�� �ƒ�� �ƒ�—�•�•�‹�� �—�•�� �„�‡�•�‘�‹�•��
�…�”�‘�‹�•�•�ƒ�•�–�� �†�‡�� �•�’�‘�”�–�á�� �…�ƒ�”�� �Ž�ï�‘�„�±�•�‹�–�±�� �‡�–�� �Ž�‡�•�� �•�ƒ�Ž�ƒ�†�‹�‡�•��
cardiaques s�ï�‹�•�•�–�ƒ�Ž�Ž�‡�•�–���•�²�•�‡���…�Š�‡�œ���Ž�‡�•���Œ�‡�—�•�‡�•�����x���ä��
���ƒ�”���…�‘�•�•�±�“�—�‡�•�–�á���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡�˜�”�ƒ�‹�‡�•�–���²�–�”�‡���…�‘�•�•�æ
�…�‹�‡�•�–�•���†�‡���Ž�ï�‹�•�’�‘�”�–�ƒ�•�…�‡���†�‡���Ž�ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���’�‘�—�”��
�Ž�‡���…�‘�”�’�•���‡�–���Ž�ƒ���•�ƒ�•�–�±���•�‡�•�–�ƒ�Ž�‡���‡�–���†�±�˜�‡�Ž�‘�’�’�‡�”���†�‡���…�‡�”�æ
�–�ƒ�‹�•�‡�•�� �…�‘�•�’�±�–�‡�•�…�‡�•�� �“�—�ï�‹�Ž�•�� �’�‡�—�˜�‡�•�–�� �±�‰�ƒ�Ž�‡�•�‡�•�–��
prendre en compte plus tard dans la vie. Et no-
�–�ƒ�•�•�‡�•�–���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•���‡�•���•�±�†�‡�…�‹�•�‡���†�‡�˜�”�ƒ�‹�‡�•�–���‡�•��
�²�–�”�‡���…�‘�•�•�…�‹�‡�•�–�•�á���…�ƒ�”���…�‡���•�‘�•�–���‡�—�š���“�—�‹���’�”�‘�•�‡�—�˜�‡�•�–���Ž�ƒ��
�•�ƒ�•�–�±���‡�–���Ž�‡�•���’�”�‹�•�…�‹�’�‡�•���†�ï�—�•���•�‘�†�‡���†�‡���˜�‹�‡���•�ƒ�‹�•���†�ƒ�•�•��
�Ž�ƒ���•�‘�…�‹�±�–�±�ä 
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���ï�‡�ˆ�ˆ�‡�–�� �†�—�� �•�‘�—�˜�‡�•�‡�•�–�� �’�Š�›�•�‹�“�—�‡�� �•�—�”�� �Ž�ƒ�� �•�ƒ�•�–�±�� �†�±�æ
�’�‡�•�†���„�‡�ƒ�—�…�‘�—�’���†�‡���Ž�ï�‹�•�–�‡�•�•�‹�–�±�á���†�‡���Ž�ƒ���†�—�”�±�‡���‡�–���†�‡���Ž�ƒ��
�ˆ�”�±�“�—�‡�•�…�‡�ä�� ���•�‡�� �’�ƒ�”�–�‹�‡�� �‹�•�’�‘�”�–�ƒ�•�–�‡�� �†�‡�•�� �ƒ�˜�ƒ�•�–�ƒ�‰�‡�•��
�†�‡�� �Ž�ï�‡�ˆ�ˆ�‘�”�–�� �’�Š�›�•�‹�“�—�‡�� �•�‘�•�–�� �‘�„�–�‡�•�—�‡�•�� �“�—�ƒ�•�†�� �‹�Ž�•�� �†�±�æ
�’�ƒ�•�•�‡�•�–���—�•�‡���…�‡�”�–�ƒ�‹�•�‡���†�—�”�±�‡�����s�r���•�‹�•�—�–�‡�•�����†�ï�‡�ˆ�ˆ�‘�”�–��
�’�Š�›�•�‹�“�—�‡�� �…�‘�•�•�–�ƒ�•�–�á�� �Ž�‡�•�� �‡�ˆ�ˆ�‡�–�•�� �±�–�ƒ�•�–�� �‘�’�–�‹�•�ƒ�—�š��
�“�—�ƒ�•�†���‹�Ž���ƒ�–�–�‡�‹�•�–���—�•�‡���†�—�”�±�‡���†�‡���u�r���•�‹�•�—�–�‡�•���’�ƒ�”���Œ�‘�—�”�ä��
���‘�—�”���”�‡�•�–�‡�”���‡�•���ˆ�‘�”�•�‡�á���‹�Ž���‡�•�–���‹�†�±�ƒ�Ž���†�‡���ˆ�ƒ�‹�”�‡���†�‡���Ž�ï�‡�š�‡�”�æ
cice au moins cinq fois par semaine, en introdui-
sant le mouvement dans quotidiennement (14, 
15). 

La �•�ƒ�•�–�±�� �’�Š�›�•�‹�“�—�‡�� �’�‡�•�†�ƒ�•�–�� �Ž�‡�•�� �±�–�—�†�‡�•�� �—�•�‹�˜�‡�”�•�‹�æ
�–�ƒ�‹�”�‡�•�� �•�‡�� �…�‡�•�•�‡�� �†�‡�� �•�‡�� �†�±�–�±�”�‹�‘�”�‡�”�� �‡�–�� �Ž�‡�� �•�‘�•�„�”�‡��
�†�ï�±�–�—�†�‹�ƒ�•�–�•�� �ƒ�–�–�‡�‹�•�–�•�� �†�‡�� �’�ƒ�–�Š�‘�Ž�‘�‰�‹�‡�•�� �…�Š�”�‘�•�‹�“�—�‡�•��
�ƒ�—�‰�•�‡�•�–�‡���†�ï�—�•�‡���ƒ�•�•�±�‡���•���Ž�ï�ƒ�—�–�”�‡�ä�����ƒ���†�±�–�±�”�‹�‘�”�ƒ�–�‹�‘�•��
�†�‡�� �Ž�ƒ�� �•�ƒ�•�–�±�� �’�Š�›�•�‹�“�—�‡�� �‡�–�� �•�‡�•�–�ƒ�Ž�‡�� �‡�•�–�� �Ž�ƒ�� �…�‘�•�•�±�æ
quence du non-�”�‡�•�’�‡�…�–���†�—���”�±�‰�‹�•�‡���†�ï�ƒ�…�–�‹�˜�‹�–�±���‹�•�–�‡�Ž�æ
�Ž�‡�…�–�—�‡�Ž�Ž�‡���’�ƒ�”���Ž�ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡�á���Ž�ƒ���•�—�–�”�‹�–�‹�‘�•���‡�–���Ž�‡��
�•�ƒ�•�“�—�‡�� �†�‡�� �•�‘�•�•�‡�‹�Ž�� �ƒ�†�±�“�—�ƒ�–�� �‡�–�� �“�—�ƒ�Ž�‹�–�ƒ�–�‹�ˆ�ä�� ���‡�”�æ
�–�ƒ�‹�•�•�� �…�Š�‡�”�…�Š�‡�—�”�•�� �ƒ�–�–�‡�•�–�‡�•�–�� �—�•�� �–�ƒ�—�š�� �’�Ž�—�•�� �±�Ž�‡�˜�±�� �†�‡��
�’�ƒ�–�Š�‘�Ž�‘�‰�‹�‡�•���…�Š�”�‘�•�‹�“�—�‡�•���…�Š�‡�œ���Ž�‡�•���ˆ�—�–�—�”�•���•�±�†�‡�…�‹�•�•��
�“�—�‡���…�Š�‡�œ���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•���†�‡�•���ƒ�—�–�”�‡�•���•�’�±�…�‹�ƒ�Ž�‹�–�±�•�����s�x���ä 

���•�� ���Ž�‘�˜�±�•�‹�‡�á�� �Ž�‡�� �‰�‘�—�˜�‡�”�•�‡�•�‡�•�–�� �ƒ�� �ƒ�†�‘�’�–�±�� �‡�•�� �t�r�r�y��
�—�•�� �’�Ž�ƒ�•�� �•�ƒ�–�‹�‘�•�ƒ�Ž�� �†�‡�� �•�ƒ�•�–�±�� �’�—�„�Ž�‹�“�—�‡�� �•�—�”�� �Ž�ï�ƒ�…�–�‹�˜�‹�–�±��
�’�Š�›�•�‹�“�—�‡���’�‘�—�”���ƒ�•�±�Ž�‹�‘�”�‡�”���Ž�ƒ���•�ƒ�•�–�±�����������������Ž�‘�˜�±�•�‹�‡��
2007-2012). Les trois piliers principaux de ce 
�’�Ž�ƒ�•�� �•�‘�•�–�� �Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�á�� �Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡��
da�•�•���Ž�‡�•���±�…�‘�Ž�‡�•���‡�–���•�—�”���Ž�‡���Ž�‹�‡�—���†�‡���–�”�ƒ�˜�ƒ�‹�Ž���‡�–���Ž�ï�ƒ�…�–�‹�˜�‹�–�±��
�’�Š�›�•�‹�“�—�‡���ƒ�•�•�‘�…�‹�±�‡�� �ƒ�—���–�”�ƒ�•�•�’�‘�”�–�ä�����ï�‘�„�Œ�‡�…�–�‹�ˆ�� �ˆ�‘�•�†�ƒ�æ
�•�‡�•�–�ƒ�Ž�� �†�—�� �’�”�‘�‰�”�ƒ�•�•�‡�� �•�ƒ�–�‹�‘�•�ƒ�Ž�� ���������� �‡�•�–�� �†�ï�‡�•�æ
�…�‘�—�”�ƒ�‰�‡�”���–�‘�—�–�‡�•���Ž�‡�•���ˆ�‘�”�•�‡�•���†�ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���”�±�æ
�‰�—�Ž�‹�°�”�‡���–�‘�—�–���ƒ�—���Ž�‘�•�‰���†�‡���Ž�ƒ���˜�‹�‡�ä�����‡���’�”�‘�‰�”�ƒ�•�•�‡���ƒ���—�•�‡��
�Ž�ƒ�”�‰�‡�� �’�‘�”�–�±�‡, avec des domaines et des groupes 
cibles, y compris les enfants et les adolescents, les 
�ˆ�ƒ�•�‹�Ž�Ž�‡�•�á�� �Ž�‡�� �–�”�ƒ�˜�ƒ�‹�Ž�á�� �Ž�‡�•�� �’�‡�”�•�‘�•�•�‡�•�� �Ÿ�‰�±�‡�•�á�� �Ž�‡�•�� �’�‡�”�æ
�•�‘�•�•�‡�•���ƒ�›�ƒ�•�–���†�‡�•���„�‡�•�‘�‹�•�•���•�’�±�…�‹�ƒ�—�š�á���Ž�‡���•�‡�…�–�‡�—�”���•�‘�æ
�…�‹�ƒ�Ž���•�ƒ�•�–�±�á���Ž�‡���•�‡�…�–�‡�—�”���†�‡�•���–�”�ƒ�•�•�’�‘�”�–�•���‡�–���Ž�‡�•���‘�”�‰�ƒ�•�‹�æ
sations sportives (17). 

���ˆ�‹�•�� �†�ï�ƒ�…�…�”�‘�Á�–�”�‡�� �Ž�ï�‹�•�’�‘�”�–�ƒ�•�…�‡�� �†�‡�� �Ž�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�æ
�•�‹�“�—�‡���‡�–���†�‡���‰�ƒ�”�ƒ�•�–�‹�”���•�‘�•���•�—�…�…�°�•���ƒ�—�’�”�°�•���Ž�‡�•���Œ�‡�—�•�‡�•��
���s�z�á���s�{���á���‹�Ž���‡�•�–���•�±�…�‡�•�•�ƒ�‹�”�‡���†�ï�ƒ�•�ƒ�Ž�›�•�‡�”�á���†�ï�±�˜�ƒ�Ž�—�‡�”���‡�–��

�†�‡���•�‡�–�–�”�‡���‡�•���à�—�˜�”�‡���†�‡�•���–�Š�±�‘�”�‹�‡�•���†�ï�ƒ�’�’�”�‡�•�–�‹�•�•�ƒ�‰�‡��
�‹�•�•�‘�˜�ƒ�•�–�‡�•���‡�–���†�‡���•�‘�—�˜�‡�Ž�Ž�‡�•���’�‡�”�…�‡�’�–�‹�‘�•�•���†�‡���Ž�ï�±�†�—�æ
catio�•�� �’�Š�›�•�‹�“�—�‡�ä�� ���‡�•�� �”�‡�…�‘�•�•�ƒ�•�†�ƒ�–�‹�‘�•�•�� �‘�•�–�� �±�–�±��
�±�Ž�ƒ�„�‘�”�±�‡�•���’�ƒ�”���Ž�‡�•���ƒ�…�–�‡�—�”�•���‡�—�”�‘�’�±�‡�•�•���†�ƒ�•�•���Ž�5�±�–�—�†�‡��
�†�‡���Ž�5�������•�—�”���ü�����‡���•�‘�†�‡���†�‡���˜�‹�‡���†�‡�•���Œ�‡�—�•�‡�•���‡�–���•�±�†�‡�•�æ
�–�ƒ�”�‹�•�•�‡���ý�����s�y���ä 

���•���	�”�ƒ�•�…�‡�á���Ž�ï���������������‹�•�–�‡�”�˜�‡�•�–�‹�‘�•���…�‡�•�–�”�±�‡���•�—�”���Ž�ï�ƒ�…�æ
�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�� �‡�–�� �Ž�‡�� �…�‘�•�’�‘�”�–�‡�•�‡�•�–�� �•�±�†�‡�•�–�ƒ�‹�”�‡��
des adol�‡�•�…�‡�•�–�•���� �‡�•�–�� �—�•�� �’�”�‘�‰�”�ƒ�•�•�‡�� �•�� �’�Ž�—�•�‹�‡�—�”�•��
niveaux avec de multiples acteurs, etc. Le pro-
�‰�”�ƒ�•�•�‡���˜�‹�•�‡���•���‡�•�…�‘�—�”�ƒ�‰�‡�”���Ž�‡�•���Œ�‡�—�•�‡�•���•���’�‘�—�”�•�—�‹�˜�”�‡��
�†�ƒ�˜�ƒ�•�–�ƒ�‰�‡�� �†�ï�ƒ�…�–�‹�˜�‹�–�±�•�� �’�Š�›�•�‹�“�—�‡�•�� �‡�–�� �•�� �‘�ˆ�ˆ�”�‹�”�� �†�‡�•��
�’�‘�•�•�‹�„�‹�Ž�‹�–�±�•�� �†�ï�ƒ�…�–�‹�˜�‹�–�±�� �’�Š�›�•�‹�“�—�‡�� �–�ƒ�•�–�� �•�� �Ž�ï�‹�•�–�±�”�‹�‡�—�”��
�“�—�ï�•�� �Ž�ï�‡�š�–�±�”�‹�‡�—�”�� �†�‡�•�� �±�–�ƒ�„�Ž�‹�•�•�‡�•�‡�•�–�•�� �†�ï�‡�•�•�‡�‹�‰�•�‡�æ
�•�‡�•�–�ä�����‡�•���”�±�•�—�Ž�–�ƒ�–�•���†�‡�•���“�—�ƒ�–�”�‡���’�”�‡�•�‹�°�”�‡�•���ƒ�•�•�±�‡�•��
�‘�•�–�� �±�–�±�� �’�‘�•�‹�–�‹�ˆ�•�� �‡�–�� �‹�•�†�‹�“�—�‡�•�–�� �“�—�‡�� �Ž�‡�•�� �•�‡�•�—�”�‡�•�� �˜�‹�æ
�•�ƒ�•�–���•���”�±�†�—�‹�”�‡���Ž�‡�•���•�‹�˜�‡�ƒ�—�š���†�ï�‘�„�±�•�‹�–�±���’�‡�—�˜�‡�•�–���²�–�”�‡��
�…�‘�—�”�‘�•�•�±�‡�•�� �†�‡�� �•�—�…�…�°�•�� ���s�y���ä�� ���� ���‘�—�‡�•�á�� �Ž�‡�� �’�”�‘�æ
�‰�”�ƒ�•�•�‡�� �ü ���ƒ�� �•�ƒ�•�–�±�� �‡�•�� �—�•�� �…�Ž�‹�… �ý (www.tasan-
teenunclic.org), programme novateur de promo-
�–�‹�‘�•���†�‡���Ž�ƒ���•�ƒ�•�–�±�á���•�’�±�…�‹�ˆ�‹�“�—�‡�•�‡�•�–���ƒ�†�”�‡�•�•�±���ƒ�—�š���±�–�—�æ
�†�‹�ƒ�•�–�•�á�� �’�”�‘�’�‘�•�‡�� �†�‡�•�� �ƒ�…�–�‹�‘�•�•�� �’�‘�—�”�� �Ž�‡�•�� �±�–�—�†�‹�ƒ�•�–�•��
�’�‘�—�”���Ž�—�–�–�‡�”���…�‘�•�–�”�‡���Ž�ƒ���•�±�†�‡�•�–�ƒ�”�‹�–�±�����t�r�á���t�s���ä 

Au Royaume-���•�‹�á�� �Ž�‡�� �‰�‘�—�˜�‡�”�•�‡�•�‡�•�–�� �ƒ�� �ƒ�Ž�Ž�‘�—�±�� �s�r�r��
millions de livres sterling pour un programme 
�•�’�‘�”�–�‹�ˆ���•�‘�•�� �±�†�—�…�ƒ�–�‹�ˆ�� �ü�� ���’�‘�”�–�� ���•�Ž�‹�•�‹�–�‡�†�� �ý�ä�� ���‡�� �’�”�‘�æ
�‰�”�ƒ�•�•�‡�� �˜�‹�•�‡�� �•���ƒ�…�…�”�‘�Á�–�”�‡�� �Ž�‡�•�� �’�‘�•�•�‹�„�‹�Ž�‹�–�±�•���’�‘�—�”�� �Ž�‡�•��
�Œ�‡�—�•�‡�•�� �†�‡�� �’�ƒ�”�–�‹�…�‹�’�‡�”�� �•�� �†�‡�•�� �ƒ�…�–�‹�˜�‹�–�±�•�� �•�’�‘�”�–�‹�˜�‡�•�� �‡�•��
dehors des heures de classe, augmentant ainsi le 
�•�‹�˜�‡�ƒ�—�� �†�‡�� �’�ƒ�”�–�‹�…�‹�’�ƒ�–�‹�‘�•�� �•�� �…�‹�•�“��heures par se-
�•�ƒ�‹�•�‡�ä�� ���‡�•�� �’�ƒ�”�–�‡�•�ƒ�”�‹�ƒ�–�•�� �”�±�‰�‹�‘�•�ƒ�—�š�� �†�ƒ�•�•�� �Ž�‡�� �†�‘�æ
�•�ƒ�‹�•�‡���†�—���•�’�‘�”�–���…�‘�•�•�—�Ž�–�‡�•�–���Ž�‡�•���Œ�‡�—�•�‡�•���’�‘�—�”���•�ï�ƒ�•�•�—�æ
�”�‡�”���“�—�‡���Ž�‡�•���ƒ�…�–�‹�˜�‹�–�±�•���’�”�‘�’�‘�•�±�‡�•���•�‘�•�–���…�‡�Ž�Ž�‡�•���“�—�‹���•�‘�•�–��
�’�”�±�ˆ�±�”�±�‡�•�� �†�‡�•�� �Œ�‡�—�•�‡�•�ä�� ���‡�� �’�”�‘�‰�”�ƒ�•�•�‡�� �‡�•�–�� �—�•�‡�� �ƒ�’�æ
�’�”�‘�…�Š�‡�� �„�ƒ�•�±�‡�� �•�—�”�� �Ž�‡�� �’�ƒ�”�–�‡�•�ƒ�”�‹�ƒ�–�� �‡�–�� �—�•�� �…�‡�”�–�ƒ�‹�•��
nombre �†�5�ƒ�‰�‡�•�–�•���Ž�‘�…�ƒ�—�š���‡�•���†�‡�Š�‘�”�•���†�‡�•���±�…�‘�Ž�‡�•���’�‡�—�æ
�˜�‡�•�–�� �ˆ�‘�—�”�•�‹�”�á�� �±�‰�ƒ�Ž�‡�•�‡�•�–�á�� �†�‡�•�� �‹�•�•�–�ƒ�Ž�Ž�ƒ�–�‹�‘�•�•�� �‡�–�� �†�‡�•��
services pour les clubs de jeunes, les clubs spor-
�–�‹�ˆ�•�á���Ž�‡���•�‡�…�–�‡�—�”���…�‘�•�•�‡�”�…�‹�ƒ�Ž���’�”�‹�˜�±���‡�–���Ž�‡�•���…�‡�•�–�”�‡�•���†�‡��
loisirs (17). 

 
CONCLUSIONS 

1. ���‡�•�� �”�±�•�—�Ž�–�ƒ�–�•���†�‡�� �Ž�ƒ�� �”�‡�…�Š�‡�”�…�Š�‡���‘�•�–�� �•�‘�•�–�”�±�� �“�—�‡���Ž�‡�•�� �†�‹�ˆ�ˆ�±�”�‡�•�…�‡�•�� �±�–�ƒ�‹�‡�•�–�� �Ž�±�‰�°�”�‡�•�‡�•�–�� �•�‹�‰�•�‹�ˆ�‹�…�ƒ�–�‹�˜�‡�•��
�–�ƒ�•�–���•�‡�Ž�‘�•���Ž�‡���•�‡�š�‡���“�—�ï�ƒ�—���•�‹�˜�‡�ƒ�—���†�‡�•���’�ƒ�›�•�ä�����‹�•�•�‹�á���Ž�ï�Š�›�’�‘�–�Š�°�•�‡���†�‡���Ž�ï�±�–�—�†�‡���ƒ���±�–�±���…�‘�•�ˆ�‹�”�•�±�‡�ä 

2. ���ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡�����†�ƒ�•�•���…�‡�–�–�‡���±�–�—�†�‡���ã �•�’�‘�”�–�•�á���’�”�‘�•�‡�•�ƒ�†�‡�•�á���‡�•�–�”�‡�–�‹�‡�•���•�±�•�ƒ�‰�‡�”���‘�—���ƒ�—�–�”�‡�•���ƒ�…�–�‹�˜�‹�æ
�–�±�•���•�±�…�‡�•�•�‹�–�ƒ�•�–���—�•�‡���…�‘�•�•�‘�•�•�ƒ�–�‹�‘�•���†�ï�±�•�‡�”�‰�‹�‡�����ƒ���±�–�±���•�‡�•�–�‹�‘�•�•�±�‡���’�ƒ�”���’�Ž�—�•���†�‡���y�w�¨���†�‡�•���±�–�—�†�‹�ƒ�•�–�•��
�†�‡�����Š�‹�•�‹�•�ƒ�—���‡�–���†�‡�����‘�—�‡�•�ä�����Ž���’�ƒ�”�Ž�‡���†�—���ˆ�ƒ�‹�–���“�—�‡���Ž�ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���•�ï�‡�•�–���’�ƒ�•���•�±�‰�Ž�‹�‰�±�‡�á���•�ƒ�‹�•���Ž�‡���•�‘�•�„�”�‡��
�†�ï�±�–�—�†�‹�ƒ�•�–�•���“�—�‹���ˆ�‘�•�–���†�‡���Ž�ï�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���†�‘�‹�–���²�–�”�‡���ƒ�—�‰�•�‡�•�–�±�ä 

3. ���‡�����•�‘�•�„�”�‡�—�š�����’�ƒ�›�•�����‡�—�”�‘�’�±�‡�•�•�����‘�•�–�����•�‹�•�����‡�•�����à�—�˜�”�‡�����ƒ�˜�‡�…�����•�—�…�…�°�•�����†�‡�•�����’�”�‘�‰�”�ƒ�•�•�‡�•���˜�‹�•�ƒ�•�–���•���’�”�‘ 
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mouvoir �Ž�‡���•�’�‘�”�–���…�Š�‡�œ���Ž�‡�•���Œ�‡�—�•�‡�•�ä�������…�‡�–���±�‰�ƒ�”�†�á���†�ƒ�•�•���Ž�ƒ�����±�’�—�„�Ž�‹�“�—�‡���†�‡�����‘�Ž�†�‘�˜�ƒ�á���‹�Ž���‡�•�–���•�±�…�‡�•�•�ƒ�‹�”�‡��
�†�5�±�Ž�ƒ�„�‘�”�‡�”���‡�–���†�‡���•�‡�–�–�”�‡���‡�•���à�—�˜�”�‡���†�‡�•���’�”�‘�‰�”�ƒ�•�•�‡�•���†�5�2�–�ƒ�–���“�—�‹���…�ƒ�’�‹�–�ƒ�Ž�‹�•�‡�”�ƒ�‹�–���•�—�”���Ž�5�‹�•�’�‘�”�–�ƒ�•�…�‡���†�‡��
�Ž�5�ƒ�…�–�‹�˜�‹�–�±���’�Š�›�•�‹�“�—�‡���…�Š�‡�œ���Ž�‡�•���±�–�—�†�‹�ƒ�•�–�•�ä 

 
CONFLIT ���5�������2���3���� 

���‡�•�� �ƒ�—�–�‡�—�”�•�� �†�±�…�Ž�ƒ�”�‡�•�–�� �“�—�5�‹�Ž�� �•�5�›�� �ƒ�� �’�ƒ�•�� �†�‡�� �…�‘�•�ˆ�Ž�‹�–��
�†�5�‹�•�–�±�”�²�–�•���†�ƒ�•�•���…�‡�–���ƒ�”�–�‹�…�Ž�‡�ä 
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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, Iagodca, 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 nematophagous (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. 

  
Cuvinte cheie: cartof, 
nematode, artropode, 
nematofage, fitofage. 

���������������������������������������������������������	�����������������	���������������������������g�����������������������i����������������
UNELE ARTROPODE  
Introducere.  Cartoful (Solanum tuberosum L) este susceptibil la infestare cu un complex 
asociat de diferite specii de nematode parazite, saprofite, bacterii, �…�‹�—�’�‡�”�…�‹���è�‹���ƒ�”�–�”�‘�’�‘�†�‡�á���…�‡�‡�ƒ��
�…�‡���Á�‹���†�‹�•�‹�•�—�‡�ƒ�œ�£���†�‹�•���…�ƒ�Ž�‹�–�ƒ�–�‡�ƒ���Ž�—�‹���…�ƒ���’�”�‘�†�—�•�ä 
���ƒ�–�‡�”�‹�ƒ�Ž���è�‹���•�‡�–�‘�†�‡�ä��Au fost cercetate 10 soiuri de cartofi (Agata, ���Ž�„�£�•�–�”�‹�—-mov, Bella rosa, 
���‘�•�…�‘�”�†�‡�á�����‡�•�‹�”�‡�‡�á�����”�‰�ƒ�á�����ƒ�‰�‘�†�•�ƒ�á�����‘�…�•�‘�á�����‘�•�ƒ�•�‘�á�����’�”�‹�•�–�‡�”�����…�—�Ž�–�‹�˜�ƒ�–�‡���Á�•�����‡�’�—�„�Ž�‹�…�ƒ�����‘�Ž�†�‘�˜a. 
���š�–�”�ƒ�‰�‡�”�‡�ƒ���•�‡�•�ƒ�–�‘�†�‡�Ž�‘�”���è�‹���ƒ���ƒ�…�ƒ�”�‹�‡�•�‹�Ž�‘�”���•-�ƒ���‡�ˆ�‡�…�–�—�ƒ�–���…�—���—�–�‹�Ž�‹�œ�ƒ�”�‡�ƒ���’�Ÿ�Ž�•�‹�‹�Ž�‘�”�����ƒ�‡�”�•�ƒ�•�•�á���•�‘�†�æ
ificate de Nesterov. 
Rezultate. ���‡�”�…�‡�–�£�”�‹�Ž�‡���•�—�Ž�–�‹�ƒ�•�—�ƒ�Ž�‡�á���’�”�‹�˜�‹�•�†���‰�”�ƒ�†�—�Ž���†�‡���‹�•�ˆ�‡�•�–�ƒ�”�‡���ƒ���…�ƒ�”�–�‘�ˆ�‹�Ž�‘�”�á���ƒ�—���†�‡�•�‘�•�•�–�”�ƒ�–��
�…�£�� �–�—�„�‡�”�…�—�Ž�‹�‹�� �•�—�•�–�� �’�”�‡�ˆ�‡�”�ƒ�ì�‹�� �†�‡�� �†�‹�ˆ�‡�”�‹�–�‡��artropode: Agriotes spp. (Elateridae), Gryllotalpa 
�‰�”�›�Ž�Ž�‘�–�ƒ�Ž�’�ƒ�á�����
�”�‹�Ž�Ž�‘�–�ƒ�Ž�’�‹�†�ƒ�‡�����è�‹�����…�‹�ƒ�”�‹�†�ƒ�‡���•�’�’�ä�������…�‹�ƒ�”�‹�†�ƒ�‡���á���…�ƒ�”�‡���•�–�ƒ�„�‹�Ž�‡�•�…���‹�•�–�‡�”�”�‡�Ž�ƒ�ì�‹�‹���†�‹�˜�‡�”�•�‡��
cu nematodele parazite (Ditylenchus destructor, D. dipsaci) ale culturii. 
Concluzii. Solanum tuberosum, infe�•�–�ƒ�–�� �†�‡�� �•�‡�•�ƒ�–�‘�†�—�Ž�� �’�ƒ�”�ƒ�œ�‹�–�� ���‹�–�›�Ž�‡�•�…�Š�—�•�� �†�‡�•�–�”�—�…�–�‘�”�á�� �Á�•��
�ƒ�•�‘�…�‹�‡�”�‡���…�—���•�‡�•�ƒ�–�‘�†�‡�Ž�‡���•�ƒ�’�”�‘�ˆ�‹�–�‡���è�‹���…�—���’�—�–�”�‡�‰�ƒ�‹�—�Ž���—�•�…�ƒ�–�á���‡�•�–�‡���…�‘�Ž�‘�•�‹�œ�ƒ�–���†�‡���ƒ�”�–�”�‘�’�‘�†�‡�Ž�‡���•�‡�•�æ
atofage (acarieni �� �~�v�¬�����è�‹���ˆ�‹�–�‘�ˆ�ƒ�‰�‡�����˜�‹�‡�”�•�‹�‹-�•�Ÿ�”�•�£���� �z�v�¬�â���…�‘�”�‘�’�‹�è�•�‹�ì�‡���� �{�v�¬�â���•�—�•�…�—�Ž�‹�ì�‡���� 
40%). Printre artropodele cercetate, mai frecvent a fost atestat Rhizoglyphus echinopus (Fu-
�•�‘�—�œ�‡�� �¬�� ���‘�„�‹�•�á�� �w�~�|�~���á�� �…�ƒ�”�‡�á�� �Á�•�’�”�‡�—�•�£�� �…�—���ƒ�Ž�–�‡�� �•�’�‡�…�‹�‹�á�� �…�‘�•�•�—�•�£�� �ƒ�…�–�‹�˜�� �•�‡�•�ƒ�–�‘�†�‡�Ž�‡�� �’�ƒ�”�ƒ�œ�‹�–�‡��
�’�”�‹�•�ƒ�”�‡�� �è�‹�� �’�‡�� �…�‡�Ž�‡�� �•�‡�…�—�•�†�ƒ�”�‡�á�� �•�‘�”�–�ƒ�Ž�‹�–�ƒ�–�‡�ƒ�� �ƒ�…�‡�•�–�‘�”�ƒ�� �…�‘�•�•�–�‹�–�—�‹�•�†�� �’�Ÿ�•�£�� �Ž�ƒ�� �•�v�¬�ä�� �B�•�� �…�ƒ�”�–�‘�ˆ�‹�‹��
�–�”�ƒ�—�•�ƒ�ì�‹�� �†�‡���—�•�‡�Ž�‡�� �ƒ�”�–�”�‘�’�‘�†�‡�á�� �‘�†�ƒ�–�£�� �…�—�� �•�‘�Ž�—�Ž�á�� �’�£�–�”�—�•�†�� �è�‹�� �•�‡�•�ƒ�–�‘�†�‡�Ž�‡�� �’�ƒ�”�ƒ�œ�‹�–�‡�� �•�‡�…�—�•�†�ƒ�”�‡�á��
�’�—�”�–�£�–�‘�ƒ�”�‡���ƒ�Ž�‡���‹�•�ˆ�‡�…�ì�‹�‹�Ž�‘�”���„�ƒ�…�–�‡�”�‹�‡�•�‡���è�‹���ˆ�—�•�‰�‹�…�‡�á���•�–�‹�•�—�Ž�Ÿ�•�†���—�Ž�–�‡�”�‹�‘�”���’�—�–�”�‡�ˆ�ƒ�…�ì�‹�ƒ���–�‘�–�ƒ�Ž�£���ƒ���–�—�æ
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-
rophyt ic 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, Iagodca, 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, Iagodca, 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). 

 

 
 

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-
�…�‡�•�•�á���ˆ�‘�”���–�Š�‡���ˆ�‹�”�•�–���–�‹�•�‡�á���…�ƒ�•�‡�•���‘�ˆ���ƒ�…�–�‹�˜�‡���•�‹�–�‡�"�•���ƒ�–�–�ƒ�…�•��
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 
absorbed, first of all the gonad with the nematode 
eggs (fig. 4 (3a, 3b)). High mortality up to 90% 

both of primary and secondary parasitic nema-
todes has often been observed in such suspension 
(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; c �� 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 b c 
 

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, Iagodca), the presence of the common mole 
cricket (G. grillotalpa, family Grillotalpidae) has 
been established (fig. 6c). 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 

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

 
 

 

 

a 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. 

7c). 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. 

 

   
a b c 

 

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, Iagodca, Roko, which were 
selected from the field crops, with primary and 
secondary parasites and some pests. The affected 
tubers are characterized by perforated surfaces, 
�™�Š�‡�”�‡�ƒ�•���–�Š�‡���ˆ�Ž�‹�‡�•�ï���Ž�ƒ�”�˜�ƒ�‡���™�‡�”�‡���ˆ�”�‡�“�—�‡�•�–�Ž�›���†�‡�–�‡�…�–�‡�†��
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; c �� 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, Iagodca, 
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 1m2 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 

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, Iagodca, 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.  

 
CONCLUSIONS  

1. Solanum tuberosum infested by Ditylenchus destructor in association with saprophytic nematodes 
and dry rot are colonized by nematophagous (frequency 80%, different species of mites) and phy-
tophagous arthropods (wireworms �� 40%; mole cricket �� 50%; flies �� 40%). 

2. 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%.  

3. 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. 

 
CONFLICT OF INTERESTS 

The author does not declare any conflict of inter-
est. 
 
 
 
 

ACKNOWLEDGMENT 

The research was carried out within the project: 
20.80009.7007.12 Diversity of hematophagous 
arthropods, zoo and phytohelminths, vulnerabil-
ity, climate tolerance strategies and development 
of innovative procedures for integrated control of 
species of socio-economic interest.  

 
 



 
 

 

    74   
 

VOL. 2, ISSUE 3 
2021  

 

2020  
 
REFERENCES 
1. ���‡�Ž�•�‹�…�����á�����‘�†�‡�”�ƒ�è�����á�����”�Š�ƒ�•�����á�����—�•�—���f�á�����•�‘�ˆ�”�ƒ�è�����á��

���‘�†�‹�”�ƒ�è�����ä��Methods for control and prophylaxis of 
parasitic nematodes in potatoes culture: Practical 
recommendations�ä�����Š�‹�è�‹�•�£�—�ã�����ä���ä�����g�–�‹�‹�•�ì�ƒ�á���t�r�s�v�ä 

2. Rojankovschi E, Ciurea A. Contribution of the 
study of interactions between the potato rot nem-
atode (Ditylenchus destructor, Thorne) and fungi 
in the potato disease complex. Archiv fur. Phyto-
pathologie und Phlanzenschutz.1986;22(2):101-
106.  

3. ���˜�ƒ�•�‹�—�…�����ä�
�á�����Ž�‹�ƒ�•�‡�•�…�‘�����ä�•�ä�����–�ƒ�„�‹�Ž�‹�–y of potatoes to 
stem nematoda (Ditylenchus destructor Thorne). 
���‡�•�–�‹�� �•�ƒ�–�‹�‘�•�ƒ�Ž�‹�•�‘�‹�� ���…�ƒ�†�‡�•�‹�‹�� ���Ã�—�•�� ���‡�Ž�ƒ�”�—�•. 2010; 
3:43-48.  

4. Melnic M, Erhan D, Rusu S, Gherasim E, Chihai, N. 
Risk of use of seed potatoes infested with Ditylen-
chus destructor at initial phase of dityilenhosis. 
Materials of IX-th International conference of Zool-
�‘�‰�‹�•�–�•���÷���—�•�–�ƒ�‹�•�ƒ�„�Ž�‡���—�•�‡�á���’�”�‘�–�‡�…�–�‹�‘�•���‘�ˆ���ƒ�•�‹�•�ƒ�Ž���™�‘�”�Ž�†��
and forest management in the context of climate 
change. 2016;146-147. 

5. ���‡�Ž�•�‹�…�� ���á�� ���”�Š�ƒ�•�� ���á�� ���—�•�—�� �f�á�� ���‘�†�‡�”�ƒ�•�� ���á�� ���Š�‹�Š�ƒ�‹�� ���ä��
Nematode of potatoes tubers, morphophysiologi-
cal pathologies and bio-indicators of the phyto-
sanitary state. Scientific bulletin. Journal of Eth-
nography, Natural Sciences and Museology. 2015; 
22(35):35-44.  

6. Nesterov PI. Phytoparasitic and free-living nema-
todes of the south-west of the US�����ä�����Š�‹�è�‹�•�£�—�ã�����–�‹�æ
inta, 1979. 

7. Seinhorst J.W.1962. On the kiling, fixation and 
transfering to glicerin of nematodes// Nemato-
logica 8:29-3. 

8. Bilgrami AL, Tahseen Q, A. nematode feeding 
mite, Tyrophagus putrescentiae (Sarcoptiformis: 
Acaridae). Fundamental and Applied Nematology. 
1992;5(15):477-478. 

9. Sell P. Caloglyplus sp. (Acarina: Acaridae) an effec-
tive hematophagous mite on root-knot nema-
todes (Meloidogyne spp.). Nematologia. 1988;34: 
246-248.  

10. Perju ���á�����Ž�–�‡�ƒ�•�����á�����‹�•�—�è�����ä��Mites and harmful nem-
atodes of cultivated plants. Editura Poliam. Cluj-
Napoca, 2001. 

11. Pakyari H, Maghsoudlo M. Development and life 
table of Tyrophagus putrescentiae (Astigmata: 
Acaridae) on mushroom and phytonematode. Ac-
ademic Journal of Entomology. 2011;4(2):59-63.  

12. Swarz J, Catska V. Food selection of the field pop-
ulation of Tyrophagus putrescentiae (Schrank) 
(Acarida). Journal of Applied Entomology. 1987; 
104:329-335. 

13. Walia KK, Mathur S. Predatory behaviour of two 
nematophagous mites, Tyrophagus putrescentiae 
and Hypoaspis calcuttaensis on root-knot nema-
tode. Meloidogyne javanica. Nematologia mediter-
ranea. 1995;23:255-261. 

14. Walter DE, Kaplan DT. Observations on Cole-
oscirus simplex (Acarina: Prostigmata), a preda-
tory mite that colonizes greenhouse cultures of 
rootknot nematode (Meloidogyne spp.), and a re-
view of feeding behavior in the Cunaxidae. Exper-
imental and Applied Acarology. 1991; 12:47-59.  

15. Melnic M, Erhan D, Rusu S. Nematophagous mites 
associated with potato tubers infested by nema-
todes Ditylenchus. International Symposium, 
Plant Protection - Results and Prospectives. 
2015;81-84. 

16. �	�‹�Ž�‹�’�‘�˜�� ���•�ä�� ���‡�˜�‹�‡�™�� �‘�ˆ�� �’�‡�•�–�•�� �‘�ˆ�� �‰�‘�—�”�†�•�� �ƒ�•�†�� �’�‘�–�ƒ�æ
toes in Moldova. Harmful entomofauna of vegeta-
ble crops in Moldova. Editura Stiinta. Kisinau, 
1978:3-30. 

17. Iliev P, Botnari V. Production of early potato in the 
Republic of Moldova. Recommendations. Chisinau, 
1999.  

18. Belov GL, Zeyru VN, Vasilieva SV. Bacterial dis-
eases of potato and methods for their diagnosis. 
Plant Protection and Quarantine. 2016;3:30-32. 

19. Anisimov B.V, Belov GL, Varitsev YuA, et al. Pro-
tecting potatoes from diseases, pests and weeds. 
Potato grower.  Moscow. 2009:272.  

20. Gubina VG, Nematodes of plants and soil�ä���›�Ñ�•�…�‘�™�ã��
Nauka 1982:245. 

 
Date of receipt of the manuscript: 04/ 04/ 2021 
Date of acceptance for publication: 16/ 06/202 1 
 
Maria MELNIC, ORCID ID: 0000-0002-5263-8845 
Olesea GLIGA, ORCID ID: 0000-0002-4917-5106 
Dumitru ERHAN, ORCID ID: 0000-0001-9722-4382 
Stefan RUSU, ORCID ID: 0000-0002-3322-9173 



 
 

  84  
 

VOL. 2, ISSUE 3 
2021  

 

2020  
 

 

ANTIBACTERIAL SUSCEPTABILITY OF E. COLI STRAINS ISOLATED FROM 
RAW MILK 
Valerii USHKALOV1, Vyacheslav DANCHUK1, Artem USHKALOV2, Aidyn SALMANOV3, Yuriy VISHOVAN1, 
Sergiy BOIANOVSKIY1, Sergiy TERESHCHENKO1, Liliana DAVYDOVSKA1 

1National University of Life and Environmental Sciences of Ukraine, Ukrainian Laboratory of Quality and 
Safety of Agricultural Products 
2Main administration of state service of Ukraine on food safety and consumer protection in Kharkiv reg. 
3Shupyk National Medical Academy of Postgraduate Education, Ukrainian National Committee of Infec-
tion Control and Antimicrobial Resistance  

Corresponding author: Valerii Ushkalov, e-mail: ushkalov63@gmail.com 

DOI: 1 .0 38045/ ohrm.2021.3.08   CZU: 637.12:579.842.11+615.33.015.8 
 

Keywords: Escheri-
chia coli, strains, mi-
croorganisms, raw 
milk, antibiotic resis-
tance, susceptibility. 
 

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-
�ˆ�—�•�‹�‘�•���•�‡�–�Š�‘�†���ƒ�•�†���������‘�•���ò���‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•���‘�ˆ���•�‹�…�”�‘�„�‹�ƒ�Ž���•�—�•�…�‡�’�–�‹�„�‹�Ž�‹�–�›���–�‘���ƒ�•�–�‹�„�ƒ�…�–�‡�”�‹�ƒ�Ž���†�”�—�‰�•�ó�ä��
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. 

Cuvinte cheie: 
Escherichia coli, tul-
pini, microorga-
nisme, lapte crud, re-
�œ�‹�•�–�‡�•�ì�£�� �Ž�ƒ�� �ƒ�•�–�‹�„�‹�‘�æ
tice, sensi-bilitate . 

SENSIBILITATEA LA ANTIMICROBIENE A TULPINILOR DE E. COLI ISOLATE DIN LAPTE CRUD 
Introducere.  Prelucrarea produselor din lapte crud poate duce la contaminarea cu 
�•�‹�…�”�‘�ˆ�Ž�‘�”�£���•�‡�†�‘�”�‹�–�£���†�‹�•���…�ƒ�—�œ�ƒ���…�‘�•�†�‹�ì�‹�‹�Ž�‘�”���•�ƒ�•�‹�–�ƒ�”�‘-�‹�‰�‹�‡�•�‹�…�‡���’�”�‡�…�ƒ�”�‡�ä�����–�‹�Ž�‹�œ�ƒ�”�‡�ƒ���‹�•�ƒ�†�‡�…�˜�ƒ�–�£���ƒ��
�ƒ�•�–�‹�„�‹�‘�–�‹�…�‡�Ž�‘�”�� �Á�•�� �—�Ž�–�‹�•�‡�Ž�‡�� �†�‡�…�‡�•�‹�‹�� �ƒ�� �†�—�•�� �Ž�ƒ�� �ƒ�’�ƒ�”�‹�ì�‹�ƒ�� �è�‹�� �”�£�•�’�Ÿ�•�†�‹�”�‡�ƒ�� �’�‡�� �•�…�ƒ�”�£�� �Ž�ƒ�”�‰�£�� �ƒ��
�’�‘�’�—�Ž�ƒ�ì�‹�‹�Ž�‘�”�� �„�ƒ�…�–�‡�”�‹�‡�•�‡�á�� �Á�•�� �•�’�‡�…�‹�ƒ�Ž�� �ƒ�� ���•�…�Š�‡�”�‹�…�Š�‹�ƒ�� �…�‘�Ž�‹�á�� �…�ƒ�”�‡�� �ƒ�� �†�‡�œ�˜�‘�Ž�–�ƒ�–�� �”�‡�œ�‹�•�–�‡�•�ì�£�� �Ž�ƒ��
preparatele antibacteriene. ���ƒ�–�‡�”�‹�ƒ�Ž���ç�‹���•�‡�–�‘�†�‡�ä ���”�‘�„�‡�Ž�‡���†�‡���Ž�ƒ�’�–�‡���…�”�—�†���ƒ�—���ˆ�‘�•�–���‘�„�ì�‹�•�—�–�‡���†�‡��
�Ž�ƒ���˜�ƒ�…�‹���•�£�•�£�–�‘�ƒ�•�‡�á���†�‹�•���’�—�•�…�–���†�‡���˜�‡�†�‡�”�‡���…�Ž�‹�•�‹�…�á���†�‡���Ž�ƒ���ˆ�‡�”�•�‡�Ž�‡���†�‹�•���”�‡�‰�‹�—�•�‹�Ž�‡�����‹�‡�˜���è�‹�����‘�Ž�–�ƒva, din 
�…�ƒ�”�‡�� �ƒ�—���ˆ�‘�•�–�� �‹�•�‘�Ž�ƒ�–�‡�� �ç�‹�� �‹�†�‡�•�–�‹�ˆ�‹�…�ƒ�–�‡�� ��. coli, Staphylococcus spp., Enterococcus spp. Testarea 
�•�‡�•�•�‹�„�‹�Ž�‹�–�£�y�‹�‹���Ž�ƒ���ƒ�•�–�‹�•�‹�…�”�‘�„�‹�‡�•�‡���ƒ���ˆ�‘�•�–���‡�ˆ�‡�…�–�—�ƒ�–�£���—�–�‹�Ž�‹�œ�Ÿ�•�†���•�‡�–�‘�†�ƒ���†�‹�•�…���†�‹�ˆ�—�œ�‹�‘�•�‡�–�”�‹�…�£���”�‡�…�‘�æ
�•�ƒ�•�†�ƒ�–�£���†�‡�����������������è�‹���������’�”�‹�˜�‹�•�†���÷���‡�–�‡�”�•�‹�•�ƒ�”�‡�ƒ���•�‡�•�•�‹�„�‹�Ž�‹�–�£�y�‹�‹���•�‹�…�”�‘�„�‹�‡�•�‡���Ž�ƒ���’�”�‡�’�ƒ�”�ƒ�–�‡�Ž�‡��
�ƒ�•�–�‹�„�ƒ�…�–�‡�”�‹�‡�•�‡�ó�ä Rezultate. ���”�‘�„�‡�Ž�‡���†�‡���Ž�ƒ�’�–�‡���‡�š�ƒ�•�‹�•�ƒ�–�‡���ƒ�—���”�‡�Ž�‡�˜�ƒ�–���’�”�‡�œ�‡�•�ì�ƒ���‹�œ�‘�Ž�ƒ�–�‡�Ž�‘�”���†�‡����. 
�…�‘�Ž�‹�á�����–�ƒ�’�Š�›�Ž�‘�…�‘�…�…�—�•���•�’�’�ä���è�‹�����•�–�‡�”�‘�…�‘�…�…�—�•���•�’�’�ä�á���…�‡�‡�ƒ���…�‡���‡�Ž�—�…�‹�†�‡�ƒ�œ�£���…�‘�•�†�‹�ì�‹�‹�Ž�‡���•�ƒ�•�‹�–�ƒ�”�‘-igienice 
precare ale procesului de p�”�‘�†�—�…�ì�‹�‡���ƒ���Ž�ƒ�’�–�‡�Ž�—�‹�ä�����œ�‘�Ž�ƒ�–�‡�Ž�‡���†�‡����. coli au fost sensibile la Ampici-
lin/sulbactam, Cefoxitin (100%), Meropenem, Tobramicin (100%), Netilin, Tigeciclin, Ni-
�–�”�‘�š�‘�Ž�‹�•�����w�v�v�¬���á���
�ƒ�–�‹�ˆ�Ž�‘�š�ƒ�…�‹�•���è�‹�����‹�–�”�‘�ˆ�—�”�ƒ�•�–�‘�‹�•�����w�v�v�¬���ä�����œ�‘�Ž�ƒ�–�‡�Ž�‡���•�–�—�†�‹�ƒ�–�‡���†�‡�����ä���…�‘�Ž�‹���ƒ�—���’�”�‡�æ
zentat re�œ�‹�•�–�‡�•�y�£�� �Ž�ƒ�����•�’�‹�…�‹�Ž�‹�•�����w�v�v�¬���á�� ���•�‹�’�‡�•�‡�•�á�� ���‡�–�”�ƒ�…�‹�…�Ž�‹�•�� �è�‹�� ���‘�š�‹�…�‹�…�Ž�‹�•�� ���w�v�v�¬���ä�� �z�w�á�}�¬��
din izolatele de Staphylococcus epidermidis, Staphylococcus aureus au fost rezistente la Oxa-
�…�‹�Ž�‹�•�á���†�‹�•�–�”�‡���…�ƒ�”�‡���•�v�¬���ƒ�—���ˆ�‘�•�–���”�‡�œ�‹�•�–�‡�•�–�‡���Ž�ƒ�����‡�•�œ�‹�Ž�’�‡�•�‹�…�‹�Ž�‹�•���è�‹���x�v�¬���Ž�ƒ�����‹�ˆ�ƒ�•�’�‹�…�‹�•�ä Concluzii.  
���‹�”�…�—�Ž�ƒ�ì�‹�ƒ�� �–�—�Ž�’�‹�•�‹�Ž�‘�”�� �†�‡�� ���•�–�‡�”�‘�„�ƒ�…�–�‡�”�‹�ƒ�…�‡�ƒ�‡�� �”�‡�œ�‹�•�–�‡�•�–�‡�� �Ž�ƒ�� �ƒ�•�–�‹�„�‹�‘�–�‹�…�‡�� �’�”�‹�•�–�”�‡�� �ƒ�•�‹�•�ƒ�Ž�‡�Ž�‡�� �†�‡��
�ˆ�‡�”�•�£���’�”�‡�œ�‹�•�–�£���‘���’�”�‘�„�Ž�‡�•�£���•�ƒ�Œ�‘�”�£���…�ƒ�”�‡���•�‡�…�‡�•�‹�–�£���†�‡�œ�˜�‘�Ž�–�ƒ�”�‡�ƒ���•�–�”�ƒ�–�‡�‰�‹�‡�‹���•�‡�•�‹�–�£���•�£���’�”�‡�˜�‹�•�£��
�ƒ�’�ƒ�”�‹�ì�‹�ƒ���è�‹���”�£�•�’�Ÿ�•�†�‹�”�‡�ƒ���”�‡�œ�‹�•�–�‡�•�ì�‡�‹���Ž�ƒ���ƒ�•�–�‹�„�‹�‘�–�‹�…�‡���Á�•���Á�•�–�”�‡�ƒ�‰�ƒ���Ž�—�•�‡. 
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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 
�–�”�‡�ƒ�–�•�‡�•�–�� �‘�ˆ�� �’�”�‘�†�—�…�–�‹�˜�‡�� �ƒ�•�‹�•�ƒ�Ž�•�� �ƒ�”�‡�� �>-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-�…�‘�—�•�–���–�‡�…�Š�•�‹�“�—�‡���ƒ�–���v�v�¹����
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 
�•�‡�–�Š�‘�†�� �ƒ�•�†�� ������ �‘�•�� �ò���‡�–�‡�”�•�‹�•�ƒ�–�‹�‘�•�� �‘�ˆ�� �•�‹�…�”�‘�‘�”�æ
ganisms susceptibility to an�–�‹�„�ƒ�…�–�‡�”�‹�ƒ�Ž�� �†�”�—�‰�•�ó��
(MHU 2009) (13, 14). The study results were rec-
orded and interpreted via an Automatic Colony 
���‘�—�•�–�‡�”�•�� ���…�ƒ�•�:�� �w�r�r�� �•�ƒ�•�—�ˆ�ƒ�…�–�—�”�‡�†�� �„�›�� �����������æ
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.  
ANT001 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 
���•���á���������r�z�u�����ƒ�•�ƒ�•�›�…�‹�•�����”���â���ü�•�ý���� �•�‡�•�•�‹�–�‹�˜�‡�â���ü�”�ý���� �”�‡�•�‹�•�–�ƒ�•�–�â���ü�����������ý���� 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-III 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 

 


