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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.

Biosiguran{a - 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.
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A great valuable start!

Maureen Ellis, Executive Director,
International Federation of Biosafety Associations
Ontario, Canada

Population health is the most valuable asset of a state, and maintaining public health is and
should be a priority for any country. Improving the health status of the population is the
main objective of reforms and improvement of health systems. National and international
strategies for health highlight the increasing role of promoting population and education

health.

The One Health concept recognizes that the health of people is connected to the health of
animals and of the environment. In order to disseminate the valuable results of scientific re-
search on the local, regional, national, and global levels — having as goal to achieve optimal
health outcomes by recognizing the interconnection between people, animals, plants and

their shared environment, in 2019 the Moldavian Biosafety and Biosecurity Association
(MDBBA) founded the ,,One Health & Risk Management” (OH&RM) Journal.

On this occasion, The International Federation of Biosafety Associations (IFBA) is pleased
to congratulate the members of the MDBBA for successfully launching the OH&RM Jour-
nal. This scientific journal provides a platform for exchanging the best practices and an
increased awareness of global risks in the handling of dangerous biological materials. For
the past two years MDBBA has been an active member of IFBA and a biosafety champion
in Moldova. The Association brings together a diverse community of individuals who share
their passion for biosafety issues.

Good luck! /WW
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THE EFFICACY OF DIRECT-ACTING ANTIVIRAL THERAPY IN PATIENTS
WITH CHRONIC HEPATITIS C

Irina RUSU?, Liliana HODOROGEA?, Tiberiu HOLBAN?

!Department of Infectious Tropical Diseases and Medical Parasitology, Nicolae Testemitanu State University of
Medicine and Pharmacy, Chisinau, Republic of Moldova
2Toma Ciorba Clinical Hospital of Infectious Diseases

Corresponding author: Irina Russu, e-mail: irina.rusu@usmf.md
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Key words: chronic  Introduction. Viral hepatitis C (HCV) is a significant global health problem. The risk of de-
HCV, treatment, so- veloping chronic HCV is up to 80% of patients, of whom 10-20% can develop liver cirrhosis
fosbuvir, ledipasvir, or hepatocellular carcinoma which can lead to death. Treatment with direct-acting antivi-
daclatasvir. ral agents (DAAs) contributes to a sustained virological response (SVR) in 97-99% of cases.
Material and methods. The study was conducted on 206 patients with chronic HCV who
underwent two generic antiviral agent therapies: group I (103) - Sofosbuvir 400 mg + Ledi-
pasvir 80 mg, whereas group 11 (103) - Sofosbuvir 400 mg + Daclatasvir 60 mg orally, once
a day, for 12 weeks. The assessment of hepatitis C virus RNA and genotype, as well as the
degree of hepatic fibrosis by Fibroscan, biochemical and complete blood count (CBC) indices
were carried out.
Results. The study results showed high efficacy of the generic DAAs treatment in patients
with chronic HCV over 12 weeks. The SVR rate made up 90.3% in Sofosbuvir + Ledipasvir
therapy and 86.4% - in Sofosbuvir + Daclatasvir. Similar treatment response was record-
ed in naive patients and those who previously underwent unsuccessful treatment with Pe-
gylated Interferon and Ribavirin. The DAAs treatment showed the following minor adverse
reactions: asthenia, headache, sleep disorder, and nausea, which did not require treatment
discontinuation.
Conclusions. The 12-week course of DAAs therapy exhibited high SVR rate in both chronic
HCV naive patients and those previously treated with Pegylated Interferon and Ribavirin.

Cuvinte cheie: HVC ~ EFICACITATEA TRATAMENTULUI CU PREPARATE ANTIVIRALE CU ACTIUNE DIRECTA

cronicd, tratament, LA PACIENTII CU HEPATITA VIRALA C CRONICA

sofosbuvir, ledipasvir, Introducere. Hepatita virald C (HVC) este o maladie cu un impact semnificativ la nivel

daclatasvir. mondial. Riscul de cronicizare a HVC este de pdnd la 80% dintre pacientii diagnosticati cu
aceastd maladie iar 10-20% dintre acestea dezvoltd ciroza hepaticd, carcinomul hepatoce-
lular sau poate surveni decesul. Tratamentul cu preparatele antivirale, cu actiune directd
(PAAD) contribuie la obtinerea rdaspunsului virusologic sustinut (RVS) in 97-99% de cazuri
morbide.
Material si metode. Studiul stiintific a inclus 206 de pacienti cu HVC cronicd, care au primit
doud scheme de preparate antivirale generice: I lot (103) - Sofosbuvir, 400 mg + Ledipasvir,
80 mg, insd cei din lotul 11 (103) - Sofosbuvir, 400 mg + Daclatasvir, 60 mg per os, o datd in
zi, timp de 12 sdptdmdni. Au fost evaluate ARN-VHC, genotipul virusului C, gradul de fibrozd
hepaticd prin Fibroscan, indicii biochimici si hemoleucograma.
Rezultate. Rezultatele studiului au demonstrat randamentul ridicat al tratamentului cu
PAAD, efectuat pe parcursul a 12 saptdmdni pacientilor cu HVC cronicd. Rata RVS a fost de
90,3% - in cazul tratamentului cu Sofosbuvir + Ledipasvir si 86,4% - cu Sofosbuvir + Da-
clatasvir. Raspunsul la tratament a fost similar la pacientii naivi si la cei tratati anterior cu
Interferon pegilat si Ribavirind - fara succes. Tratamentul antiviral cu PAAD a inregistrat
reactii adverse minore: astenie, cefalee, dereglarea somnului, greturi, care nu au pretins
intreruperea tratamentului.
Concluzii. Tratamentul cu PAAD, administrat timp de 12 sdptdmdani, a atins RVS ridicat atdt
la pacientii cu HVC cronicd naivi, cat si cei tratati anterior cu PEG-INF si Ribavirind.
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INTRODUCTION

Viral hepatitis C is a significant global health pro-
blem. According to the World Health Organization
data, 71 million people with hepatitis C virus are
estimated worldwide, accounting for 1.2% of the
world population. Approximately 399 000 peo-
ple die annually from HCV-related complications,
which include cirrhosis, hepatocellular carcinoma
and liver failure (1). Annually, 3-4 million new
cases of HCV occur, including 1300-1400 cases in
the Republic of Moldova. The prevalence of HCV
infection considerably ranges from a very low le-
vel (0.05-0.1%) in the UK and Scandinavian coun-
tries, to the highest level in Asia and Egypt (>5-
10%) (2, 3). The HCV incidence in the Republic of
Moldova was estimated at 4.5-5.0% in the overall
population with the prevalence of genotype 1b,
accounting for 98% (4, 5). People aged betwe-
en 30-49 are predominantly affected, men being
more common than women. The risk of chronic
HCV infection is very high. Untreated acute hepati-
tis C can develop into a chronic form in up to 80%
of people, of whom 10-20% develop liver cirrhosis
over 20 years, followed by decompensated liver
disease, hepatocellular carcinoma and even death
(6). Once the onset of chronic infection occurs,
the rate of spontaneous recovery is significantly
reduced. Chronic HCV in most patients develops
asymptomatically or nonspecifically, as long as
no cirrhosis is present (7, 8, 9). As a result, HVC
is often diagnosed accidentally or remains undia-
gnosed. It has been estimated that only 30-50% of
HCV people are aware of their disease. Therefore,
the lack of an effective vaccine, that would con-
tribute to a decrease in HCV morbidity rate and
subsequent consequences, requires the develop-
ment of early diagnostic measures and treatment
in order to eradicate the infection. Once HCV is
identified, the assessment of the therapeutic suc-
cess is possible by dosing the amount of RNA-HCV
and the sustained virologic response. Over time,
the SVR rate increased from 5-20% in interferon
monotherapy, to 40-50% in combined IFN + Riba-
virin treatment. Currently, the SVR rate accounts
for 95-100% in cases treated with DAAs (10). The
major advantage in the treatment of chronic HVC
is the opportunity to administer DAAs - NS3/4A
protease inhibitors, NS5B polymerases and NS5A
replication complex.

These drugs require oral short-term administrati-
on, having a high SVR rate and minimal side effects.
The purpose of antiviral treatment is to definitely

eliminate the virus and get negative RNA-HCV at
a 6-month interval after treatment completion by
obtaining a SVR. The literature data confirm that
over 99% of patients who have obtained a SVR re-
main HCV-negative over 4-5 years after the treat-
ment was discontinued, with no signs of hepatitis.
The long-term SVR showed a 75% reduction of he-
patocellular carcinoma cases, decompensated and
compensated cirrhosis and death over the next 15
years (11). It has recently been shown that pati-
ents with SVR have a similar quality-of-life status
as the overall population (7), whereas those with
compensated and decompensated cirrhosis do not
require liver transplant (9, 12).

MATERIAL AND METHODS

The purpose of the research: to study the effective-
ness of Interferon-free treatment in patients with
chronic HCV infection.

The research objectives: to assess the efficacy of
the DAAs therapy: Sofosbuvir + Ledipasvir and
Sofosbuvir + Daclatasvir in patients with chronic
HCV infection. To study the evolution of clinical,
biochemical, virological and paraclinical indices
in patients with chronic HCV infection both at the
beginning and end of treatment, as well as over 24
weeks after treatment. To analyze the adverse re-
actions and complications that can occur after the
DAAs treatment.

The research hypothesis: the emergence of new
therapeutic opportunities allows each patient di-
agnosed with chronic HCV infection to receive an-
tiviral treatment. DAAs have shown a higher effi-
cacy and tolerability, as well as shorter treatment
duration compared to interferon therapy. A com-
bination of at least two of the three major classes
of drugs results in SVR295% in just 8-12 weeks of
treatment. Patients who were treated for HCV in-
fection exhibited a better quality of life, as well as
a reduced risk of developing liver cirrhosis, hepa-
tocellular carcinoma and death related to liver and
extrahepatic diseases.

The study was conducted on 206 adult patients
with chronic HCV who initiated DAAs treatment
within the PHMI Toma Ciorba Clinical Hospital of
Infectious Diseases during 2017-2018.

The inclusion criteria were as follows: patients
218 years of age, with chronic HCV confirmed
by anti-HCV, anti-HCV IgM, RNA-HCV>25 1U/mL,
with FO-F3 fibrosis of all genotypes, naive patients
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or patients subjected to a previous unsuccessful
antiviral treatment.

The exclusion criteria were as follows: pregnant
and nursing patients, HIV-HBV-HVD co-infection,
liver cirrhosis, F4 fibrosis, hepatocellular carcino-
ma or other malignancies.

The patients included in the study were randomly
divided into two groups of 103 patients each. The
study groups were comparable in terms of age and
gender. The degree of liver fibrosis was assessed
via Fibroscan. Patients with FO, F1, F2 and F3 fi-
brosis were selected. Chronic HCV patients were
initially diagnosed by detecting anti-HCV via the
immuno-enzymatic assay and confirmed by ARN-
HCV testing. Serum levels of ARN-HCV were de-
termined by real-time polymerase chain reaction
(PCR) with a low detection limit <25 IU/mL. Prior
to treatment initiation, the HCV genotype was as-
sessed (1a, 1b, 2, 3 and 4). Anamnestic, epidemio-
logical, clinical, biochemical, serological and mole-
cular biology data were collected in all patients at
the beginning, over 4 and 12 weeks of treatment,
as well as over 24 weeks after the antiviral treat-
ment completion.

The 1% group included 103 patients treated with
Twinvir (Sofosbuvir 400 mg/Ledipasvir 90 mg),
(manufacturer: Incepta Pharmaceuticals, Bangla-
desh), one pill orally, once daily, for 12 weeks.

The 2" group included 103 patients, undergo-
ing treatment with Nucleobuvir (Sofosbuvir 400
mg) - one pill, and Daclavirdin (Daclatasvir 60
mg) - one pill orally (manufacturer: EVAPHARMA,
Egypt), for 12 weeks.

All patients signed an informed consent. The study
protocol was positively endorsed by the Research
Ethics Committee of Nicolae Testemitanu SUMPh
(meeting no. 75 of 26.04.2017).

RESULTS

Of the 206 patients with chronic HCV included in
the study, there were 104 (50.5%) men and 102
(49.5%) women. There were patients aged betwe-
en 20-79 years old, mean age 50.13+1.28 years.
Patients aged 41-50 years - 55 (26.7%) were the
most affected, as well as patients aged 51-60 years
- 63 (30.6%). There were 19 (9.2%) patients aged
20-30, 33 (16%) patients aged 31-40 years, 30
(14.5%) patients aged 61-70 years, and 6 (2.9%)
patients aged 71-80 years. More than half of the
patients had concomitant digestive diseases or

extrahepatic manifestations. The results were si-
milar in both research groups. Most patients were
naive, whereas 14 (13.6%) patients from group I
and 11 (10.7%) patients from group II previously
administered antivirals with Interferon, Ribavirin,
Boceprevir or Telaprevir, but unsuccessfully. Of
the total number of patients, 174 (84.4%) were
infected with genotype 1. Of them, 170 cases were
detected with 1b GT, 2 patients with GT 1a and mi-
xed GT (1la+1b) each, 2 (1%) patients - genotype
2, 10 (4.9%) patients - genotype 3, of whom 6 -
genotype 3a and 2 patients had mixed genotypes
(3a+ 3b) and (3a+1b) each, one patient (0.5%) -
genotype 4+1b. The only diagnostic tests available
in the Republic of Moldova were for genotypes
1-4. Genotypes 5, 6 and 7 have remained uniden-
tified. Therefore, 19 (9.2%) patients with detecta-
ble quantitative HCV RNA have not been assessed
for genotype (tab. 1).

FibroScan elastometry assessment or elastogra-
phy detected minor FO-F1 fibrosis in 70 (34%) pa-
tients, moderate fibrosis (F2) in 55 (26.7%) cases
and advanced fibrosis (F3) in 81 (39.3%) cases.
Patients of group I more frequently exhibited mi-
nor fibrosis - in 52 (50.5%) cases, and group Il had
predominantly advanced fibrosis in 58 (56.3%)
cases. At the beginning of antiviral treatment, the
level of HCV viremia ranged from 2 168 to 64 402
936 copies/mL (mean value - 6 413 266 + 776
462 copies/mL) and did not differ significantly in
both groups (tab. 1).

At least one gastrointestinal disease, such as chro-
nic pancreatitis, chronic cholecystitis or chronic
gastroduodenopathy was found in 64 (62.1%)
patients from group I and in 60 (58.2%) patients
from group II.

Concomitant chronic hepatitis C virus infection
with diabetes were found in 62 (30.1%) patients,
with hypertensive disease - in 63 (30.6%), ische-
mic heart disease - in 27 (13.1%), autoimmune
thyroiditis - 18 (8.7%), and vasculitis - 20 (9.7%),
which could be extrahepatic manifestations of
HCV, due to unknown disease onset (tab. 2).

Patients with extrahepatic manifestations were ol-
der (55.86+£0.97 years) than those without mani-
festations (45.08+1.07 years) (p<0.001). Patients
without extrahepatic manifestations exhibited
a short-term disease from the time of detection
(9.52+0.58 years), compared to those who had ex-
trahepatic manifestations (11.54+
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0.63 years), (p<0.05). There were no contraindi-
cations for DAAs, compared to Interferon treat-
ment, in 9 (8.73%) patients from group I and in

6 (5.82%) patients from group II, who exhibited
extrahepatic manifestations, as well as cancer re-
mission.

Table 1. General characteristics of chronic HCV patient groups at the initiation of antiviral treatment.

Indices L°E:ffg;‘)w L°t:gf53',))cv OR 95% CI, P
Age, years 50.03+1.29 50.24+1.28 >0.05
Males, n/(%) 51 (49.5) 53 (51.4) 0.93 (0.54-1.60), >0.05
Females, n/(%) 52 (50.5) 50 (48.6) 0.78 (0.63-1.87), >0.05
Gastrointestinal comorbidities, n/(%) 64 (62.1) 60 (58.2) 1.18 (0.67-2.06),>0.05
Extrahepatic manifestations, n/(%) 56 (54.3) 60 (58.21) 0.85 (0.49-1.48), >0.05
Previous antiviral treatment, n/(%) 14 (13.6) 11 (10.7) 1.32(0.57-3.05), >0.05
Genotype, n/(%)
1b 98 (95.1) 72 (69.9) 8.43 (3.13-22.76), <0.001
2 1(0.97) 1(0.97)
3 0 10 (9.7)
4 0 1(0.97)
Mixed 0 4(3.88)
Unidentified 4(3.88) 15 (14.5) 0.24 (0.08-0.74), <0.05
Fibrosis staging, n/(%)
FO-F1 52 (50.5) 18 (17.5) 4.81 (2.54-9.12), <0.001
F2 28(27.2) 27 (26.2) 1.05 (0.57-1.94), >0.05
F3 23 (22.3) 58 (56.3) 0.22 (0.12-0.41), <0.001
ARN-VHC, copies /mL, mean value 6.231.148+ 6.595.385+ >0.05

745.259 1.450.617

Table 2. Comorbidities of patients with chronic HCV at the initiation of antiviral treatment.

Comorbidities Lot:;)ll“(;-;.)DV LOE:SIF ;:;))CV OR95% CI, P
Chronic pancreatitis, n/(%) 23 (22.33) 26 (25.24) 1.17 (0.61-2.23), >0.05
Chronic cholecystitis, n/(%) 31 (30.09) 26 (25.24) 0.78 (0.42-1.44), >0.05
Chronic gastroduodenopathy, n/(%) 26 (25.24) 25 (24.27) 0.95 (0.50-1.78), >0.05
Diabetes mellitus, n/(%) 32 (31.06) 30 (29.12) 0.91 (0.50-1.65), >0.05
Hypertensive disease, n/(%) 22 (21.35) 41 (39.8) 2.43 (1.32-4.50), <0.01
Cardiomyopathy, n/(%) 17 (16.5) 10 (9.7) 0.54 (0.24-1.25), >0.05
Tumors, n/(%) 9 (8.73) 6 (5.82) 0.65 (0.22-1.88), >0.05
Obesity, n/(%) 11 (10.68) 13 (12.62) 1.21 (0.51-2.83), >0.05
Autoimmune thyroiditis, n/(%) 9 (8.73) 9 (8.73) 1.0 (0.38-2.63), >0.05
Vasculitis, n/(%) 9 (8.73) 11 (10.68) 1.25 (0.49-3.15), >0.05

The DAAs treatment showed a good biochemical
response even from the first month of treatment.
There was a significant ALAT decrease in both
groups, thus over 4 weeks of treatment, the mean
ALAT values showed decreasing rate of 3.47 times
in group I and 2.81 times in group II, which reached
the normal indices and maintained during the tre-
atment and after its completion (p<0.001) (fig. 1).

Virologicresponse over 12 weeks after the treatment
was recorded in 95 (92.2%) patients treated with
SOF+LDV; in 90 (87.4%) patients with SOF+DCV,

RNA-HCV it was undetectable. Virologic failure at the
end of treatment was recorded in 8 (7.8%) patients
from group I and in 13 (12.6%) from group IL

Over 24 weeks after antiviral treatment comple-
tion, undetectable RNA-HCV was maintained in
93 (90.3%) patients in group [ and 89 (86.4%) in
group II. Although the SVR , rate in patients who
administered SOF+LDV treatment was higher than
in those with SOF+DCV, there was not any statisti-
cally significant difference OR=0.68, 95% CI (0.20-
1.61), p=0.39 (fig. 2).
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Table 3. Mean values of biochemical indices at the initiation of antiviral treatment.

Lot SOF+LDV Lot SOF+DCV

Biochemical parameters (n=103) (n=103) P
Thymol test, U 4.78+0.28 6.0£0.31 <0.01
Total bilirubin, pmol/L 16.54+0.93 15.98+0.73 >0.05
ALAT, IU/L 108.23+12.2 118.8+14.78 >0.05
ASAT, IU/L 81.8+8.44 90.38+7.49 >0.05
Alkaline phosphatase, IU/L 206.17+9.18 183.94+8.68 >0.05
GGT, UI/L 67.03+£5.72 76.63+8.24 >0.05
Glucose, mmol/L 5.96+0.18 6.05+0.19 >0.05
Amylase, [U/L 89.44+4.83 99.14+5.25 >0.05
Prothrombin time index, % 88.56+0.65 86.27+0.65 <0.05
140
120 118,8
100 10&{\ p <0,001
= \\
S
=~ 80
= \\ ——SOF/LDV
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Figure 1. Dynamics of ALAT activity in patients with chronic HCV treated with DAAs.
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Figure 2. Virologic response in chronic Hepatitis C patients.

* VR12 - virologic response at the end of treatment
**SVR,, — sustained virologic response over 24 weeks after treatment
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The analysis of the SVR-related predictive fac-
tors in DAAs treatment (tab. 4, tab. 5), revealed
that SVR was mostly found in patients with high
cytolytic activity compared to those who had se-
rum aminotransferase level within normal range.
Young patients showed a more frequent SVR than
those over 60, although the differences were not
statistically significant. At the same time, patients

with SVR showed a higher initial level of ALAT
(117.75%10.69 IU/L), compared to those in whom
virologic failure was recorded (79.68+11.88 [U/L),
(p<0.05). The obtained data help to conclude that
age, gender, level of viremia, liver fibrosis stage
and genotype are not predictive factors of SVR in
DAAs treatment.

Table 4. SVR-related predictive factors for Sofosbuvir+Ledipasvir treatment.

Factors SVR n=93 Total n=103 % 95% CI P
Age
<40 years 22 24 91.6 1.0
41-60 years 51 56 91.1 0.93 (0.17-5.15) 0.93
>60 years 20 23 86.9 0.61 (0.09-4.01) 0.60
Gender
Males 48 51 94.1 1.0
Females 45 52 86.5 0.40 (0.10-1.65) 0.21
ALAT
Normal range 18 22 81.8 1.0
> normal range 75 81 92.6 2.78 (0.71-10.89) 0.14
ARN-VHC
<1 min copies/mL 13 13 100 1.0
1-5 mln copies/mL 43 50 86.0 0.21 (0.01-4.01) 0.30
>5 mln copies/ mL 37 40 92.5 0.40 (0.02-8.20) 0.55
Fibrosis stage
0-1 49 52 94.2 1.0
2-3 44 51 86.3 0.38 (0.09-1.58) 0.19
Genotype
1 88 98 89.8 1.0
2,3,4 1 1 100 0.36 (0.01-9.31) 0.53
Unidentified 4 4 100 1.06 (0.05-21.25) 0.97

Table 5. SVR-related predictive factors for Sofosbuvir+Daclatasvir treatment.

Factors SVRn=89 Total n=103 % 95% CI P
Age
<40 years 24 27 88.9 1.0
41-60 years 47 53 88.7 0.98 (0.23-4.26) 0.98
>60 years 18 23 78.3 0.45 (0.09-2.13) 0.31
Gender
Males 46 53 86.8 1.0
Females 43 50 86 0.93 (0.30-2.88) 091
ALAT
Normal range 14 18 77.8 1.0
> normal range 75 85 88.2 2.14 (0.59-7.8) 0.25
ARN-VHC
<1 mln copies/mL 22 24 91.7 1.0
1-5 mln copies/mL 33 39 84.6 0.50 (0.09-2.70) 0.42
>5 mln copies/ mL 34 40 85 0.52 (0.10-2.79) 0.44
Fibrosis Stage
0-1 15 18 83.3 1.0
2-3 74 85 87 1.35(0.33-5.41) 0.68
Genotype
1 60 71 84.5 1,0
2,3,4 17 17 100 6.65 (0.37-118.64) 0.20
Unidentified 2 15 80 0.73 (0.17-3.03) 0.66
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Treatment failure was established in 24 (11.6%)
patients. Of them, there were 14 women (58.3%)
and 10 men (41.7%). There were 19 (79.2%) pati-
ents over 40 years and those with an average (F2)
and advanced (F3) fibrosis level 18 (75%) were
more likely to fail the treatment. The ARN-HCV vi-
remia level was similar in patients who had SVR
and those with virologic failure. The SVR rate was
similar in naive patients and those previously tre-

ated with antivirals, that was 160 (88.4%) and 22
(88%) cases, respectively.

The DAAs therapy was well tolerated by patients
from both groups, whereas 27 (13.1%) patients
experienced minor adverse reactions like asthe-
nia, headache, nausea, insomnia, hypertensive
crisis, which were quickly compensated without
suspending the treatment (tab. 6).

Table 6. Adverse reactions to antiviral treatment in patients with chronic HCV.

SOF/LDV SOF/DCV
Indices I 11 OR95%CI, P
N=103 N=103
Asthenia, n (%) 4 (3.9) 5(4.9) 0.79 (0.21-3.04), p= 0.73
Headache, n (%) 4 (3.9) 3(2.9) 1.35(0.29-6.17), p=0.70
Nausea, n (%) 2(1.9) 4 (3.9) 0.49 (0.09-2.73), p=0.42
Insomnia, n (%) 3(2.9) 2(1.9) 1.51 (0.24-9.26), p=0.65
Hypertensive seizures, n (%) 0 1(0.97) 0.33(0.01-8.20), p=0.50

DISCUSSIONS

The implementation of the National Program of
combating viral hepatitis B, Cand D over 2017 and
2021 has as an overall purpose to further reduce
the morbidity rate of acute and chronic hepatitis
B, C and D viral infections and cirrhosis, as well
as minimize their socioeconomic consequences.
Access to modern DAAs schemes leads to the disa-
ppearance of HCV RNA over four weeks after tre-
atment initiation, as well as to virus elimination in
about 90% of cases. Reactivation of HCV over 24
weeks after DAAs treatment completion is rare, al-
though reinfection should not be excluded. About
99% of patients who exhibited SVR had a negative

CONCLUSIONS

ARN-HCV after treatment, thus the progression of
liver cirrhosis and hepatocellular carcinoma be-
ing stopped (8, 9). Our study results have proved
a high efficacy of generic antiviral agents admi-
nistered over 12 weeks in patients with chronic
HCV, thus a sustained virologic response was re-
corded over 24 weeks after treatment in 90.3% of
patients undergoing Sofosbuvir + Ledipasvir and
86.4% patients receiving Sofosbuvir+Daclatasvir.
The treatment was effective in both naive patients
and those who underwent a previous unsuccess-
ful treatment with PEG-INF, RBV, Boceprevir or
Telaprevir.

1. The generic direct-acting antiviral agents showed a high efficacy, having a sustained virologic respon-
se in approximately 90% of patients treated with both treatment schemes.

2. The sustained virologic response was similar in both naive patients and in those who underwent a

previous unsuccessful antiviral treatment.

3. Generic antiviral agents have been well tolerated by most patients, whereas minor side effects did not

require treatment discontinuation.
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pox, vaccination, pre-  Introduction. The varicella vaccine introduction in the National immunization schedule

vention. is planned in Russia by 2020. Since 2013, vaccination against chicken-pox has been carried
out according to epidemiological indications and as part of regional immunization pro-
gram in some regions.
Material and methods. A descriptive epidemiological study has been carried out to assess
the current epidemiological features of chicken-pox in Russia. A retrospective analysis of
the incidence distribution in the time, age and territorial aspects was carried out, as well as
taking into consideration the number of doses administered to certain population groups.
Materials for a research include the official data on incidence of chicken-pox and quantity
of varicella vaccine doses administered in 2006-2018 in the country in general, and in two
megalopolises - Moscow and St. Petersburg.
Results. It is established that long-term and seasonal recurrence, the age structure and the
epidemic nature of chicken-pox incidence did not change in comparison with the prevacci-
nal period due to low vaccination coverage of the children in country scales. On the example
of the immunization program in Moscow it is shown that vaccination before attendance at
childcare allowed to reduce incidence of children at the age of 3-6 years. However, a long-
term epidemiological effect was not achieved due to incomplete vaccination coverage of the
entire cohort of children.
Conclusions. When introducing vaccination, it is necessary to strengthen the epidemiolog-
ical surveillance of chicken-pox and its vaccine prophylaxis in order to timely respond to
unfavorable trends of shift in the age of chicken-pox occurrence.

Cuvinte cheie: CARACTERISTICA EPIDEMIOLOGICA ACTUALA A VARICELEI iN RUSIA
varicela, vaccinare, Introducere. In Rusia introducerea vaccinului impotriva varicelei este planificatd in con-
prevenire. formitate cu Programul national de imunizare pdnd in 2020. Din anul 2013, vaccinarea

contra varicelei se efectueazd corespunzadtor indicatiilor epidemiologice, iar in unele regi-
uni - in baza prevederilor Programului regional de imunizare.

Material si metode. A fost realizat un studiu descriptiv epidemiologic pentru a evalua par-
ticularitdtile epidemiologice actuale ale varicelei in Rusia. A fost efectuatd o analizd retro-
spectivd a distributiei incidentei in timp, dupd vdrstd si aspecte teritoriale, ludnd in consid-
eratie si factorii sociali, precum si dupd numdrul de doze administrate anumitor grupuri de
populatie. Materialele pentru cercetare includ datele oficiale privind incidenta varicelei si
cantitatea de doze de vaccin administrate in perioada 2006-2018 in tard, in general, si in
doud orase mari - Moscova si Sankt Petersburg.

Rezultate. S-a stabilit cd recurenta pe termen lung si ciclicitatea sezonierd, structura de
vdrstd si caracterul epidemic al incidentei varicelei nu s-au modificat in comparatie cu peri-
oada prevaccinald, din cauza nivelului scdzut de vaccinare a copiilor pe intreg teritoriul
tadrii. Ludnd ca exemplu Programul de imunizare din orasul Moscova observdm cd vaccin-
area inainte de incadrarea copilului in institutiile prescolare a permis reducerea incidentei
bolii la copiii de 3-6 ani. Insd, nu a fost obtinut un efect epidemiologic pe termen lung din
cauza acoperirii incomplete a vaccindrii tuturor copiilor.

Concluzii. La initierea vaccindrii este necesar sd se consolideze supravegherea epidemio-
logica a varicelei asi a profilaxiei acesteia pentru a rdspunde in timp util tendintelor defa-
vorabile de schimbare a vdrstei aparitiei varicelei.
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BBEJEHUE

Ycnexu BakIIMHONPOOUAAKTUKYA UHPEKIUU C a3-
pPO30JIbHBIM MeXaHW3MOM Ilepesayud BO36yAUTe-
Jisl IPUBEJIU K U3BMEHEHUIO COLIMaJbHO-3KOHOMMU-
YeCKOM 3HAaYMMOCTH MacCCOBBIX MHQPEKLMOHHBIX
6oJie3Hel U CMeHe NPUOPUTETOB B NPOTHBO3-
nujieMuiyeckon u npoduakTUUYecKod paboTe.
Hanpumep, B TeueHue nocnefHux JjetT B Poccuu
10 YPOBHIO 9KOHOMUUYECKOTO yilepba (6e3 yueTa
BUY-undekuuu u TybepKy/iesa) TpeTbe MeCTO
nocsie OPBU u kuiiedHbIXx MHPEKIUN HEYCTAHOB-
JIeHHOM 3THOJIOTUU 3aHUMaeT BeTpsiHas ocna (1).
HecMoTpsA Ha cpaBHUTENBHO JierKoe KJIUHHYe-
CKOe TeyeHHEe W OTHOCHUTEJIbHO peJiKHe cjydau
OCJIOKHEHUN U JleTaJIbHbIX HUCX0JI0B OpeMsl Be-
TPSAHOU OCIIbI BEJIMKO M3-3a ee IUPOKOH pacipo-
CTPAHEHHOCTH U BBICOKOH 3abosieBaemMocTH. He-
00X0JUMOCTb CHHKEeHUS 3KOHOMHUYECKUX I0TePb
00yCJI0BUJIO aKTyaJIbHOCTb BHEJIpEHNS BaKIIMHA-
[[UU IPOTUB BETPSIHOU oCIblI (2, 3).

B Poccuu JsMLleH3MpOBaHbl [Be JKHMBble MOHO-
BaKIIMHbl NPOTUB BETPSIHOM OCIbl 3apybOexHO-
ro npousBoAcTBa. B coorBercTBUU C [Ipukazom
MunsgpaBa Poccun ot 21.03.2014 r. Nel25H
NPHUBHBKU MPOTHB BETPSIHOM OCHbI BHECEHBI B
Kasnenzapp npoduiakTU4eCKUX HPHUBHUBOK 110
3NUAeMHUYeCKHM NOKa3aHUAM. BakyunHanusa
NpOBOJUTCA GecliaTHO ISl HaceJeHUs 3a cyeT
Gr0/>KeTa 3/[paBOOXpaHeHUs CyObeKTOB deepa-
nuu. [I[puBUBKaM MOJJIEXAT JeTH U B3POCbIE U3
IpyNI PUCKa, paHee He IPUBUTHIE U He 60JIeBIlIHe
BeTpsiHON ocmnoi (4). UMMyHu3anuss BO3MOXKHA
Y Ha KOMMepUyeCcKOH OCHOBe 3a cYeT CpeJiCTB Ha-
cejieHUs. B HeKOTOPBIX cy6bekTax depepanuu 3a
CUeT CpeJCTB OlJ/KeTa peruoHa peaju3yrTcs
pervoHajbHble IPOTPaMMbl UMMyHH3aUHuH. Tak
B MockBe BakKLMHALUS NPOTHUB BETPSHON OCIbI
BBeJleHa B PernoHa/ibHbIN KasleHJapb Npoduiak-
TUYECKUX NPUBUBOK, YTBepxKJeHHbIN [Ipukazom
JenaprameHTa 3/jpaBooXpaHeHUs1 I. MOCKBBI OT
04.07.2014 r. Ne 614, corjiacHO KOTOPOTO BaKIU-
HalMs TPOBOAUTCS JIeTSM B Bo3pacTe 12 MecsiLieB
U CTaplle nepeJ MOCTYyIJIEHWEM B JOIIKOJIbHbIE
OpraHu3alyy, eTsM JOMOB pebeHKa, a TaKXe 110
3MU/ANOKa3aHHUAM KOHTAKTHBIM JIMLIAaM U3 04aroB
3a60/1eBaHUs, He 60JIeBLUIMM, He IPUBUTBIM U He
HMMEIOIIUM CBeJJeHUH 0 NPOoPUIaKTUIECKUX MTPU-
BUBKaX IIPOTUB BETPSAHON OCIIbl, IPU3bIBHUKAM U
JleTsIM, Bble3KalollUM Ha OT/bIX B JIETHUE 03/10-
poBuUTeJibHbIE areps (5).

B cBs3u cTeM, yTo B Poccuiickoit @enepanun k 2020
ro/ly BaKIMHY MPOTUB BETPSIHOU OCIbI IIAHUPYET-

cd BHeAIpUTh B HanuoHa/bHBIA KajleHJapb Ipo-
durIaKTUYeCKUX [IPUBUBOK, BO3HUKJ/IA HEOOXOU-
MOCTb /jaTh COBPEMEHHYI0 3MUAEeMHUO0JIOTMYECKYI0
XapaKTEePUCTUKY 3TOM UHQEKLMU U ONIpefie/INTh, B
KaKOU CTeleH! Ha Hee MOBJMsAJIA pa3/JInyHasd TakK-
THKA IPOBeieH!UsI BAKIUHOMPOPHUIAKTHUKH.

MATEPUAJIbI U METO/bI

MaTtepuasaMu JAJis UCCAEe[L0BaHUSA MOCIYKUJIU
NlanHble QeflepajibHOr0 TOCYyJapCTBEHHOIO CTa-
TUCTUYECKOTO HabJIIOAeHUsT 0 3a00JIeBaeMOCTHU
BeTPsIHOH ocrol (dopMel 2 U 23-17) u Kosnde-
CTBe MPOBEJeHHbIX MPUBUBOK NPOTUB 3TOU UH-
dexknuu (popmbl 5 1 6) B 2006-2018 rogax kak
B Poccuiickoit ®esiepaiivu B 11eJ1I0M, TaK U B IBYX
MeramnoJsiucax - MockBe u CaHkT-IleTepbypre.
3ajlayaMM HcCCIe0BaHUsA SIBJISJIOCH BbISIBJIEHHE
rpynn HaceJieHUsl, HauboJsiee TOJBEPKEHHbBIX
pUCKY 3a60J1eBaHUS BETPSHOW OCMOM, MEPHUO/IOB
pUCKa MobeMa 3a60/1eBaeMOCTH, a TaKKe OLleH-
Ka BJIMSIHUSA Ha 3a60JieBaeMOCTb BaKLMHALUU. B
paMKax OMHCATeJbHOTO 3MUJEeMHOJIOTHYECKOTO
HCC/IeJOBAaHUSI BBINOJIHEH PETPOCIEKTUBHBINA
aHa/Ju3 pacnpejesieHdss 3a60/1eBaeMOCTH  BO
BPEMEHHOM, BO3PAaCTHOM W TEPPUTOPUATBHOM
aclneKkTax, a TaKXKe C y4eTOM OXBaTa BaKLHHaluel
OT/leJIbHBIX FPYII HaceJaeHUs.

[l IpoBe/ieHUsI CTaTUCTUYECKOr0 aHaIu3a CBS-
31 MeX/Jy BeJMYMHaMU (MoKa3aTesu 3aboJie-Ba-
€MOCTH, YHMCJI0 NPHUBUTHIX) ObLI HCHOJIb30BaH
MeTOo/| KOppesslUU C pacyeToM KoapduuueHTa
JIMHeHOH Koppessuuu [lupcoHa (r) U oueHKoH
€ro I0CTOBEPHOCTH.

PE3YJIbTATBI

Ha ¢poHe cHkeHUs MHPEKIMOHHOM 3a60/1€BaeMo-
cTH B Poccry 3HaYMMOCTb BETPSIHOM OCIIbI OCTaET-
Csl BBICOKOM, MOCKOJIbKY Y/ieJIbHbIA BeC C/y4yaeB
BETPSIHOM OCIBI OT O6GILEro YKcIa 3aperucTpupo-
BaHHBIX CJiy4yaeB WHQEKIMOHHBIX 3a60J1eBaHUU
(6e3 yyeta rpunna u OPBU) 3a nepuoa Habtoe-
HUA exxeroZHo coctaJisa ot 21,3 1o 30,5%.

B Teuenune 2006-2018 rogoB kaxkabiii roa B Poc-
cuiickot Pepepand perucTpupoBasu oT 674
797 1o 936 917 cay4yaeB BeTpsiHOM ocnbl. MUHU-
MaJIbHBIM MOKa3aTesb 3260J1eBaeMOCTH 32 NEepPHU-
oJ HaOsomeHus1 coctaBua 475,5 (B 2010 roay),
MaKCUMaJbHbIA — 642,4 Ha 100 ThiCc. HaceseHUs
(B 2014 ropay). B MHOrosieTHeH JUHaAMUKe 3a00-
JieBaeMoCTH (puc. 1) BeTpsiHON OCION HAaceJeHUs
Poccuu B 2006-2018 rr. oTMevasnach c1aboBbIpa-
»KeHHasl TeH/eHIMd pPOoCcTa NoKa3aTeeu.
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Pucynok 1. 3a60J1eBaeMOCTb BeTPsSIHOU ocnoit HacesieHus: Poccuiickoit @enepanyn, MockBbl
u Cankr-Iletep6ypra B 2006-2018 rogax (mokasartesin Ha 100 000 HaceseHus).

JlJis1 BeTpSIHOM OCHbI XapaKTepHa LMUKJIUYHOCTb BeTpsiHas ocma Mmo-nmpeXHeMy OCTaBaJjach «JIeT-
3MUAEMUYECKOTO Ipoliecca: 3a Nepuo/] Habioge-  ckoi» uHdekIMel: JeTu B Bo3pacTe Jo 18 ser
HUA OTMeYeHO 4 MHOTOJIETHUX 3MHUJEeMHUYECKUX cocTaBasaau 94,0-95,2% ot ob6uiero yuciaa 3a6o-
[UKJIA TPOJIOJKUTENbHOCTBIO OT 2-X /10 4-X JIeT  JieBIIUX (puc. 2).

C «IIMKaMu» 3a6osieBaemoctH B 2008, 2012, 2014

u 2017 ropax.
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PucyHok 2. Bo3pacTHas cCTpyKTypa 3a60JieBLUIMX BeTpsiHOU ocnoit B Poccuu B 2006-2018 rogax (%).
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YcTaHOBJIEHO HepaBHOMEpPHOe pacnpejeJieHre
3a60/1eBaeMOCTU 110 BO3PACTHbIM IpynlaM Ha-
cesienus (puc. 3). Haubosibiiast 3a60/1€BaeMOCTh
OoTMe4deHa CpeJiu JleTel B Bo3pacTe 3-6 JieT, Mak-
CUMaJIbHbIH [TOKa3aTeJ/lb Cpe/iu HUX ObLI 3aperu-

ctpupoBaH B 2007 roay u coctaBus 8400,5 Ha 100
ThICAY JeTeld [JaHHOr0 BO3pacTa, HAauMEHBIUUU
nokasarteJsb 3apukcupoBaH B 2016 roay - 6265,9
Ha 100 TbiCcAY fleTer JaHHOT0 BO3pacTa.
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PucyHok 3. 3a60/1eBaeMOCTb BETPSTHOM OCNOH ieTeH pa3/InYHbIX BO3PACTHBIX Ipynn B Poccuu

B 2006-2018 rogax (mokasaresiu Ha 1

Bbicokne mokasaTesd 3a60/1eBaeMOCTU JeTei
JOIIKOJIbHOTO (2-6 JieT) U mKoJabHOTO (7-14 sieT)
BO3pacTa 00OYCJIOBJEHb], B TOM YHCJE, U BCIIbI-
1e4YHO!W 3a60JIeBaeMOCTbhI0, MOCKOJBbKY B JeT-
CKHX 00pa30BaTeJIbHbIX yUPEXKJEeHUAX U IIKO0JaX
CO3/lal0TCA yCJAOBUS, KOrja rpynmna JeTeil Ha-
XOJUTCS B OJJTHOM IOMEUIeHUH, TPU ITOM JIETKO
peasii3yeTcsl a3p030JIbHbIA MeXaHU3M Iepe/aiu
BO30y M TeJisl BETPSIHOU OCIbl, BO3HUKAIOT U pas-
BUBAIOTCS 3NUAEMUYECKHE BCIBIILKU C 60JIbIIUM
KOJIM4ecTBOM 3aboJsieBiiux. Hampumep, B 2017
u 2018 rogax, cooTBeTCTBEHHO, 6,35% u 5,07%
OT 00111ero yuciaa ciaydyaeB 3aboJieBaHUSA 3a TOJ,
3aperucTpUpoBaHO B KPYMNHBIX 3MUJEeMUYECKUX
oyarax BeTPsSIHOM OCIbI C YUCI0M 60JibHBIX 10 U
6osee.

[lo JaHHBIM CTAaTHUCTHYECKOTO HAGJIOZEHUS B
2017 rony B Poccuun umesnia Mecto 3271 BcnbllIKa
BETPSIHOU OCIIbI C 06IIUM YHCJIOM 3a60J1eBIIMX 54
513 yenoBek (54 399 merteit u 114 B3pocCbIX), B
2018 rogy - 2 851 Bcnpimka ¢ 42 521 3a6oseB-

00 000 geTe#t ;TaHHOTO BO3pacTa).

muM (42 474 pebenka u 47 B3pocnbix). CTPyKTy-
pa y4Ypex/JeHuH, B KOTOPbIX ObLIU 3aperucTpu-
pOBaHbl BCIBIIIKH, NpeJcTaBjieHa B Tabsuie
1. TlpuBeJileHHble [aHHbIE MOJATBEPXKAAIOT, YTO
JleTH, TIoCelalolye JOMKOJIbHbIe 06pa30BaTe b-
Hble YYpeXAeHUS U y4alliecs IKOJI IPe/ICTaBJIsA-
I0T C060H colMalibHble IPYNIblI pUCKa 3a60JieBa-
HUsI BETPSIHOM OCIOH.

BHyTpurosoBoe pacnpejeseHue CcJay4yaeB 3a-
6oJsieBaHHS BETPSIHOM OCHOM Takke 0O0yCJ0OB-
JIeHO 3a60/1eBaeMOCTbI0 JileTell [IOIIKOJIbHOTO
Y LIKOJbHOTro Bo3pacTa. Ce30HHBIM MOJbEM 3a-
60J1eBa€MOCTH HA4YMHaJICA B CeHTsAGpe, YTO CO-
BIIa/laeT C Ha4yaJoM y4yeGHOro roja B o6pa3oBa-
TeJIbHBIX yUpeX/JeHHNAX, a C MapTa HabJ10/ja10Ch
CHM)KeHUe 3a60/1eBaeMOCTH, KOTOpas JoCTUrazna
MUHUMyMa B uiojie. TakuM 06pa3oM, Ce30HHOe
pacnpefiesieHde MoOKasaTesjeld 3a60/1eBaeMOCTH
HeIlOCPeCTBEHHO CBsI3aHO C (OpPMHUPOBaHHEM
JIeTCKUX KOJIJIEKTUBOB. BhIsiBJIeHa NpsiMasi CUJIb-
Hasi KOppeJISIMOHHAsS CBSI3b MEX/1y MOKa3aTess-
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MU IIOMeCSIYHOH 3a60/1eBaeMOCTH BCEro HaceJie-
HUS U fleTed 3-6 JIeT, MoCcelaluX J0IKOJIbHbIE

yupexenus (r=0,83; p<0,05), a Takxe IKOJbHU-
koB (r=0,83; p<0,05).

Tab6auua 1. YieabHbIH Bec yupex/JeHUi pa3Horo TUMa, B KOTOpbIX B 2017-2018 rr. 66111 3aperu-CTpUpOBaHbI
3NuieMUYecKHe BCIIbILIKY BETPSIHOM OCIIBI C YMCJIOM cly4daeB 3abosieBaHus 10 u 6oJtee.

3aperucTpupoBaHO 3NMUAEMUYECKHX BCIBILIEK

Tun yuypexxgeHusa 2017 ropx 2018 rop,
a6c.y. % a6c.y. %
JleTCKHe OMIKOJIbHbIE YUPEXAEHUS 2436 74,47 2158 75,69
[l koJ1bI 811 24,79 662 23,22
Kosnemxu, BY 361 4 0,12 1 0,04
JledeGHbBIE yUpeKJeHUs 6 0,18 10 0,35
CouMasibHble yUpexxieHus A5 JeTen 11 0,34 16 0,56
[Tpoune 3 0,10 4 0,14
BCET'O 3271 100 2851 100

HecMoTps Ha TO, YTO yJeJbHbIM BeC B3POCJbIX
cpeay 3a6o0JieBLUIMX BETPSHOW OCHOW OCTaBas-
cs1 HeGosbuM (5-7%), 32 mepuoj HabJIOAeHUS
exxeroflHO B Poccuu peructpupoBanu ot 33 293

10 56 114 cay4daeB BETPsSIHOUM OCIbI Y JIMI B BO3-
pacte 18 sieT u crapiue. [lokasaTesu 3aboJsieBae-
MOCTH B3POCJbIX HAaXOJWJXCh Ha ypoBHE 29,0 -
47,4 1a 100 ThIC. B3pOcJioro HacesieHus (puc. 4)

50,0
3 E 442 A4 y=07171x+ 33502
; 8 45,0 245 R“=10,3629
Q nnnnn
=g /\( .. A A
g g 40,0 3'9 é... ...........................
= s ’ 35’9 ..................
5 E 350 ——pflenet T TNQON e\ 27
: : / \ .................. N&/n
o X 290/ =319 O\ e e
g 900 77 . N e i30,3—
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25,0 y =-0,9954x + 41,8
R%=0,4575
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15,0
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roabl
e PO =T MoOCKBa  ccocccc Jluneiinas (P®) oo JlunerHas (r. MockBa)

PucyHok 4. 3a60/1eBaeMOCTb BETPSIHOM 0CIO# B3pocsoro HacesieHUs: B Poccuiickoit @efepanyu U B I. MockBe
B 2006-2018 rogax (mokasatesint Ha 100 000 HacesieHust B Bo3pacTe 18 sieT u cTapiue).

[Ipy 3TOM B 11€JIOM MO CTpaHe HaMETHJIACh TEeH-
JeHIMs1 TMOBBbIIIEHUS II0KasaTeJssd 3aboJeBae-
MOCTH B3pOCJOTO HacesieHUs. OJHAKO AJ1s1 MOJ-
TBEpPXKJeHHUs JIaHHOI'O0 BbIBOJIJA HEOOXOUMbI
JaJbHeHIIre HabJII0JeHUs.

OZHOM U3 3MUIEMHOJIOTHYECKUX OCOOGEHHOCTEN
BETPSHOW OCIbI SIBJSETCS BHYTPUOOJbHUYHAS
3a00J1eBa€MOCTb: y/IeJIbHbI BEC BETPSTHOU OCIBI
B CTPYKTYpe rOCIHUTAJbHBIX UHOEKIUH (6e3 yue-

Ta THOMHO-CENTHYECKUX W BHYTPUYTPOOHBIX
nHoekIMi) B MockBe 3a mepuoj; HaGJ0/IeHUs
exxerogHo cocTtassgaa 10-18%, yTo B abCoOJIIOT-
HbIX YHcCJIaxX cocTaBuiio ot 22 (B 2017 r.) no 101
(B 2011 ropay) caydyas B rofi. 3a aHaJIU3UPyeMbIH
[lepuo/; 3aperucTpupoBaHO 5 cJjydyaeB 3apake-
HUSI BETPSIHOM OCION MeJUIIMHCKUX PAaOOTHUKOB
1o MecTy paboThl. B MHOrOJIeTHEN IUHAMUKE OT-
MeyaJlacb BbIpaKeHHasl TeH/JeHLUsl K CHUXKEHUI0
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YyycJa BHYTPUOOJBHUYHBIX CJy4yaeB BeTPSHOU
OCIIbl B ropo/ie.

B paMKax npoBeieHHOT0 UCCJIeI0BaHKA ObLIa JjlaHa
OlleHKa BJIMSIHMIO BaKLMHALMU Ha YPOBEHb 3a60-
JIEBaeMOCTH BeTpsiHOM ocriort B MockBe, CaHKT-I1e-
Tepbypre u Poccuiickoit Penepaniuu B 11eJ1I0M.

C 2013 r. mo 2018 r. B Poccuu 6b1710 MpoBeieHO
368 973 npyUBHUBOK IPOTUB BETPSHOU OCIIBI, €3Ke-
roJiHO BakKmuHUpoBaau oT 32 112 go 85 517 ne-
Ted. B 2016-2018 rogax o6beMbl BaKLMHAIUU
yMeHbUIMIdCch ¢ 78 833 no 57 128 npuBUBOK B
rojZi, YTo OBLJIO 0BYCJIOBJIEHO OTCYTCTBUEM OTe-
YeCTBEHHOW BAKIMHBI U TPYAHOCTSIMH OpraHU-
3alMU 3aKyIMOK UMIIOPTHOTO npenapaTa. Ha aTom
¢doHe 3260/1eBaEMOCTb BETPSIHOM OCIIOHN B CTPaHe
He MMeJia TeHAeHLUH K CHUXKeHUIo (puc. 1).

Ilo pernoHam Poccun IpoBeaeHHbIEe IMPUBHUBKH
pacnopeneadyiCb HEPAaBHOMEPHO: 3HAYHTEJ/IbHAA

4acTb U3 HUX (0K0J10 40%) GBI OCyILleCTBJIEHb] B
crosuiie - r. Mockse (Tab6.1. 2). ExxeronHo B MockBe
ObLIM BaKIIMHUpPOBaHbI 6osiee 20 000 geTeil. B pe-
3yJIbTATe B IMHAMHUKe 3a60JIeBA€MOCTH BETPSHOMN
ocrioil B MOCKBe, B OTJIMYHME OT CTPAHbI B L[EJIOM,
HabJ1r0a1ach TeHAEHIUSA K CHIKeHHIo (puc. 1).

B apyrom wmeramnoJiuce, CaHkKT-IleTep6ypre, 3a
TOT >Ke MePHOJi BpEMEHU €XeTro/iHO MPUBUBAIU
oT 876 no 3 567 getei, uTo coctaBuio oT 2,1 1o
4,8% oT 0611ero 4uc/a BBe/IeHHbIX J|03 BaKI[MHbI
MPOTUB BeTPsAHOU ocnibl B Poccuu. B aTux yciosu-
s1X 3a60J1eBaeMOCTb BeTpsiHOU ocrio B CaHKT-I]e-
TepOypre He YMeHbLIWJACh U Jake npuobpesa
TEH/IEHIIUIO K pocTy (puc. 1).

Ha PucyHnke 5 oTpaxeHa JjuHaMuKa 3a60JieBa-e-
MOCTH BETPSIHOW OCIOM HaceseHUs T. MOCKBBI U
r. Cankr-IleTepbypra B cOnocTaBJIeHUU C KOJIU-
4eCTBOM IPOBEJIEHHBIX JIeTsIM NPUBUBOK NPOTUB
3TON MHDEKIUU.

1. MocKBa, K0J1-BO IPUBUBOK

===, MOCKBa
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I r. Ca"kT-IleTepOypr, KOJI-BO IPUBHUBOK

e==1. CaHKT-IleTepbypr

PucyHok 5. 3a60/1eBaeMOCTb BETPSTHOM OCNON M KOJIMYECTBO NPOBeJIeHHbIX IPUBUBOK
MPOTUB BeTPsIHOU ocnbl B I. MockBe U B I. CaHkT-IleTepbypre B 2006-2018 rr.

C BBeJieHMEM BaKIMHALlMKU 3a00J1eBaeMOCTb Jie-
Teit 3-6 seT B Poccuiickoit @enepanvu CHU3UIACh
Ha 28%: ¢ 7057,9 1o 5105,5 Ha 100 Thicay geTen
JIAaHHOT'0 BO3pacTa. B To ke BpeMsl yMeHbIIUJIACh
1 3a60J1eBaeMOCTh JieTed B Bo3pacte 7-14 jer,
npudeM B MockBe, 1o cpaBHeHUI0 ¢ Poccuelt B 1ie-
JIOM, TeHAeHLIMS CHHUXXEeHHUS 3a00JIeBaeMOCTH Jie-
Tel MOUIKOJbHOTO U IIKOJbHOT'0 BO3pacTa Obljia
6oJiee BoIpaxkeHa (puc. 6, 7).

JlJisl OLlEHKM 3aBHCHMOCTH IlOKasaTesed 3abo-
Jle-BaeMOCTH BETPSIHON OCIIOM OT 06'bEMOB UMMY-
HU3aL MU IPOTUB 3TON UHPEKL MU ObLI IPOBELEH
pacueT koapdunueHta kKoppesasyuuu I[lupcoHa
JIJIsl TIOMIAPHO CBSI3aHHBIX MapaMeTpoB (TabJu. 2).

Pe3y/sibTaThl KOJIMUECTBEHHOTO aHa/M3a He BbI-
SBUJIU JOCTOBEPHON CUJBHOU CTelNeHU Koppe-
JIALAOHHOW CBsA3UW 3a00JIeBaeMOCTH OT 4YHCJIa
NPUBUBOK NMPOTUB BeTpsiHON ocmibl. Ha npumepe
HaceJIeHHUs CTPaHbI B 11eJI0M NPOC/IeXKHBalach OT-
pulaTesibHas CJ1aboi cTelneH! 3aBUCUMOCTh I10-
KasaTeJsied 3a00J1eBaeMOCTH JeTel, MOAPOCTKOB
M B3POCJbIX OT YHCJa NPOBeAeHHbIX NPUBHUBOK.
[lo faHHBIM, IOJyYeHHBIM B MOCKBe, yCTaHOBJIe-
Ha JIMIIb CJ1a00M CTeNeHU OTpHUllaTesbHasi Koppe-
JISLMOHHAsA CBSA3b II0Ka3aTejel 3a00/1eBaeMOCTH
JeTel 3-6 JeT U KoJiMuecTBa NPUBUBOK. bosee
TOT0, BbIsSIBJIeHA cjlabas MpsiMasi 3aBUCUMOCTbD 3a-
60J1eBaeMOCTH B3POC/bIX U JIeTel B BO3pacTe /0
1 rosa oT 4YKc/a cAe/laHHbIX TPUBUBOK.
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B yci0BUSIX HaAya/JbHOTO 3Tana BaKLMHONPO- JIEMOHCTPHUPOBa/a TEHJEHIHUIO K POCTY, OJHAKO
buIaKTUKU BeTPSHOM ocmbl 3a60/ieBaeMOCTh B MoCKBe Ha0J/110/1a/10Ch CHIXKEHUE NOKa3aTeseil
B3pocsioro HaceseHusi Poccuiickoit ®@esepanuu  3a60JieBaEMOCTH B3POCJbIX (puc. 4).
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PucyHok 6. 3a60/1eBaeMOCTb BETPSIHOU ocnoil feTei 3-6 sieT B Poccuiickoit ®efepanuu u B r. MockBe
(2006-2018 roppr).
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PucyHok 7. 3a60/1eBaeMOCTb BETPSIHOU oc1iol feTel 7-14 et B Poccuiickot ®enepanuu u B r. MocKBe
(2006-2018 rogpr).

Tab.uia 2. 3aBUCUMOCTb MEX/y YPOBHSIMU 3a60/1€eBaeMOCTH BeTpsiHOU ocrnioit (BO) pa3HbIX BO3pacTHBIX TPYII
HaceJIeHUs U YUC/I0M IPUBUTBIX MPOTUB BeTPsiHOM ocnibl Jiuly (Poccuiickas @epeparnus, r. MockBa, 2006-2018 roapl).

r. MockBa P®
s T TE TR k03¢ . XapaKTepMCTHK% k030 . XapaKTepHCTHKa}’
KOppeJL. KOppeJISiIUOHHOMN KOppeJL. KOppessilUOHHOK
IMupcoHar CBsI3U IMupcoHar CBsI3U
YpoBeHb 3a6osieBaeMocTu BO peTeit 3-6 et/ -0,24 oTpuLaTesbHas, -0,36 oTpuLaTesbHas,
YMCJIO IPUBUTBIX NpoTUB BO ciabas cjabas
YpoBeHb 3a6osieBaeMocTu BO peTeit 7-14 net/ -0,04 OTCYTCTBYeT -0,33 oTpuLaTesbHas,
YHCJIO IPUBUTHIX MpoTHUB BO cjabasa
YpoBeHb 3a6osieBaeMocTy BO nogpocTkoB/ -0,04 OTCYTCTBYeT -0,39 oTpuLaTesbHas,
YHCJIO IPUBUTHIX MpoTHB BO cjabas
YpoBeHb 3a6osieBaeMocTH BO B3pocibix/ +0,23 MMOJIOKUTEJIbHA, -0,41 oTpuLaTesbHas,
YMCJIO IPUBUTBIX NpoTUB BO cjabas ciabas
YpoBeHb 3a6osieBaeMocTy BO geteit o 1 +0,20 MMOJIOKUTEJIbHA, -0,11 oTpuLaTesbHas,
rojia/ 4YMcJjio NpUBUTHIX NpoTuB BO ciabas 0YeHb cyabas
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JAUCKYCCHUHN

Pe3ysbTaThl Hccle0BaHUsl MOKa3alu, YTO TeH-
JleH1Usl, MHOT0JIETHSIS1 U BHYTPUT00Bast IUKJIUY-
HOCTb, BO3pacTHasl CTPYKTypa W BCIObILIEYHBIN
XapakTep 3a60/1€eBaeMOCTH BeTPSHOM ocnod B
Poccuu He M3MEHUIMCh IO CPAaBHEHUIO C JIOBaK-
MHAJbHBIM NepuooM (6, 7). CoBpeMeHHbIe IPO-
sIBJIEHUS] 3MUJeMHUYEeCKOro Mpoliecca BeTpPsiHOMU
ocnbl B Poccuu aHasorM4Hbl TEM, KOTOPbIE Ha-
osroganuck B CIIA u ctpanax EBponbl 10 Havasa
BaKIMHALIMU IPOTHUB 3TOU nHpekuu (8-12).

[IpakTHyecku Bce aBTOPBI OTMeYasid, 4YTO BeTps-
Hasl OCla OTHOCUTCSA K «JIETCKUM» HHQPEKIUSIM
BCJIEICTBUE JIETKOCTH peaIM3aluy a3p0o30JIbHO-
ro MexaHH3Ma Iepeaadyu BO3OyAWTeJis, IPU KO-
TOPOM GOJIBIIMHCTBO JleTell HHPULUPYIOTCS yKe
B IIEpPBBIE r'O/Ibl }KU3HH.

B 1998 r. BcemupHasa Opranusaunus 3paBo-0X-
paHeHUs] Ha OCHOBaHUU onbiTa Anonuu u CLIA
peKoMeH/10BaJIa MJIAaHOBYI («yHUBEPCA/Ib-HYIO»)
MMMYHM3aL{I0 JeTell B CTpaHax, rZile BeTpsiHas
ocra sIBJisieTCsl 3HAaYMTebHOU nmpobyieMoit 3/ipa-
BOOXpaHEHMUs], 3KOHOMHUKHU U 061LecTBa B LieJIOM,
rZle BaKLMHA fBJSAETCA JOCTYIHOMN U rJie OCTU-
)KUM U MOXET MOJJep>XXUBAThCs BbICOKHUU (85-
90%) oxBaT BakiuHauuen (13).

B Poccuiickoii Penepanuu BakiuHONpodU-IaK-
THKA BETPSIHOU OCIbl HA4aJ1ach C UCMOJIb-30BaHU-
€M JIByX TAKTHK UMMYHH3aLUH: IepBasi- IPOBe/ie-
HUe NPUBUBOK MO 3MUAEMUYECKUM MOKA3aHUSM,
YTO, MO CYTH, IBJISIETCS BAPUAHTOM BbIGOPOYHOMU
BaKIIMHAIMY, BTOpasd - IJlaHOBas (KOropTHas)
BaKIIMHAIMs B HEKOTOPbIX PETHOHAX C OXBATOM
BaKlMHanved Huxe 90% BcIeACTBUE OTrpaHU-
YeHHOTO GUHAHCUPOBAHUS 3aKyNOK UMIOPTHOU
BaKIIMHbl U3 CPEJACTB Ol0/KeTa 3/[paBOOXpaHe-
HUs cyObeKTa pegepaluu.

Kak 6b1710 TOKa3aHO, IpUMEHEHHE JAHHBIX TaK-
THK He MI03BOJIMJIA CYILeCTBEHHO YIYYIIUTb CUTY-
alMIo C BETPSIHOW OCIOM B LieJIoM 1o cTpaHe. [Ipu
3TOM pe3yJ/bTaThbl BaKLMHALLMA HPOTHUB BETPSI-
HOH ocnibl B MOCKBE MPOEMOHCTPUPOBAJIU IIpe-
nMyliecTBo 3¢pdeKTa MIaHOBOK BaKIMHAIUU T10
CPaBHEHMUIO C BIGOPOYHOM.

K aHa/ioruyHoMy 3aK/II0UE€HHIO0 B CBOE BpeMs IIPU-
LLLJIM UccaefoBaTesnu u3 KaHa/ibl, KOTOpble MOKa-
3a/14, YTO IJIaHOBasi MUMMYyHU3aUUsA 3$PeKTUB-
Hee BbIOOPOYHOU BaKILMHAIMK, TPOBOJUMON Ha
KOMMepYyecKol OCHOBe YaCTHbIMU BpauyaMHu. Bak-
[MHA /11 NpoPUIaKTUKH BETPSAHON OCIbI ObLIA

JuLeH3MpoBaHa B Kanaze B 1998 r., a miaHoBas
MMMyHH3auusa Hadajack B 2004 r. B OHTapwuo.
YpoBeHb rocnvraaydsanui, o6palleHui 3a HeoT-
JIOXKHOM MOMOLIBI0 U KOJIMYECTBO aMOyJ1aTOPHBIX
BU3UTOB CHU3UWJIUCh, B cpesiHeM, HA 53%, 43% u
45%, COOTBETCTBEHHO, 110 cpaBHeHUI0 ¢ 9%, 23%
1 29% no TeM ke NokasaTeJssM IPU BHeAPEHUU
BaKI[MHAIIMU TOJbKO B YaCTHOM cekTope (14).

Jxcnepthl BO3 npeaynpexzaaay, 4TO NPy HeJo-
CTaTOYHOM OXBaTe NPUBHUBKAMHU JEeTeW MOXKEeT
HaOJIIOJIAaThCsl  «IMOB3pOC/jeHrue» HWHOEKUUU U
POCT 4mc/a TSXKeJbIX CydyaeB 3ab0JieBaHUS Cpe-
Y TOAPOCTKOB U B3pocibix (13). [logobHoe Ha-
6J1107a10Ch, HanpuMep, B CIIIA. [lo 1995 r. noutu
73% ciiy4aeB BETPSAHOM OCIbI PETUCTPUPOBAIHU Y
JleTel B Bo3pacTe [Jj0 6 JIeT C «TMKOM» 3aboJieBa-
€MOCTH B rpyiie geteil 3-6 jieT. A yxe B 2004 r.
JleTU B BO3pacTe [0 6 JieT BKJIIOUUTEJNbHO COCTa-
BUJIN TOJIbKO 30% 3a60/1eBLINX 3TON HHOEKIUEN.
MakcuMasibHbIE TOKa3aTeJad 3a60J1eBaeMOCTHU
CpeZiy BaKIIMHUPOBAHHbIX PETUCTPUPOBAJIU y Jie-
Tel B Bo3pacTe 6-9 J1eT, a cpe/ii HENPUBUTHIX — y
netert 9-12 net. [Ipu 3TOM a6COMIOTHOE YUCJIO 3a-
60JieBaHUM cpeay AeTeM cTapllero Bo3pacTa He
YBEJUUUJIOCH [0 CPABHEHUIO C JJ0BAaKIMHAJTbHBIM
nepuoaom (15).

B yC/I0BUAX HAYAJIbHOI'O 3Talla BAKIOHWHOIIPO-
bU-TaKTUKKW BeTPsSHOU ocmbl 3a60J1€BaeMOCTh
B3pOCJIOTO HacesieHus1 Poccuu JieMOHCTPHUpPO-
Ba-Jla TEHJEHIMIO K POCTY, OJJHAaKO B MoCKBe Ha-
0JII0[jAJIOCh CHIDKEHHE TOKa3aTesel 3aboJie-Ba-
e€MOCTH HaceJieHHus B Bo3pacTe 18 jieT u cTapiue
(puc. 4). Boianennasa B 2018 roay cnabas mo-
JIO)KUTeJIbHAsE Koppeasdnus 3ab6oJieBa-eMOCTH
B3pOCJbIX B MOCKBe C KOJTUYECTBOM CZieJIAaHHBIX
NPUBHUBOK, BO3MOXXHO, SIBJSETCHA CJEJCTBUEM
«TOB3POCJEHUsI» BETPSAHON OCIbl, 06yCJ0BJIEH-
HOW HeI0CTaTOYHBIM YPOBHEM 0XBaTa JleTeH IJa-
HOBOM BaKIMHAI[KEMN.

CnenyeT moJ4epKHYTb, YTO NMPUYUHOU OTHOCH-
TeJIbHOTO «C/IBUI'a» 3a60J1eBaeMOCTH Ha CTaplive
BO3pacCTHbIE I'PYIIIBI MOXKET SIBJSATHCS TaKXKe HC-
[10/1b30BaHUE OJIHO/I03HOW CXeMbl BaKIUHALUU
IPOTHUB BETPSHOM OCIIbI, OCKOJIbKY IOCJIE O/JHO-
KpaTHOM NMPHUBUBKU OCTAETCS 3HAUUTEJbHOE YHC-
JI0O HEMMMYHHBIX Jiu1 (16-18).

YToO6bI mpeaynpeAuThb 3TO NMOC/Ae/CTBUE BaKIH-
HaIllM{, HE06X0AUMO NMPeAYCMOTPETh MOBTOPHYIO
NPUBHUBKY /IS IeTeH, NOYIUBIINX EPBYIO [103Y
BaKIMHbL K M0Z06HOMY 3aKJII0UEHHUIO IPUBOJIUT
OTBIT MPOPUIAKTUKH KOPH, KPACHYXH U 3MHU/JIe-
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MHYeCKOro napotrura. Pazputue BakuuHonpou-
JIaKTHUKHU 3TUX TpeX MHPEeKLUH B CTpaHe MpPOXo-
JUJI0 yepes Mepuo/, 0OJHOKPATHON BaKLMHALUU.

JIBYKpaTHOW NPUBUBKHU U UCIOJb30BAaHUEM KOM-
OGMHUPOBAHHBIX BaKLUH IPOTHUB KOPH, KPACHYXHU
Y 3TMU/IeMUYEeCKOr0 NapoTUTa U BETPSIHOU OCIIbL.

[Ipu Bcex Tpex MHbeKIUIX AJs NpoPUIAKTUKA
3NUAeMHUYeCKHX BCOBILIEK B LIKOJAX, CHUKEHUS
pHCKa BO3HHMKHOBEHMS BPOXKAEHHBIX U TsDKe-
JIbIX KJIMHUYeCKUX GpopM 3a60J1€BaHUs TPOBOASAT
NOBTOPHYI0 BaKLMHALMIO JeTel IepeJ MOCTY-
IJIEeHWeM B LIKOJIy, a TaKXKe JOIOJIHUTEJbHYIO
MMMYHM3aLMI0 B3pociblx. 061KMe 31U eMHU0JI0-
ruyeckue 3aKOHOMEPHOCTH yKa3aHHbIX UHGEK-
M1 U BETPSHOU OCIIbI O3BOJIAIOT UCIOIb30BaTh
e/lMHble MOJAX0Jbl K YNpaBJeHHUI0 3MUANPOLEC-
COM IpU Bcex YeThIpex Ho3osoruax (19). [loato-
My IepCleKTHBbl BaKILMHONPOQUIAKTUKU Be-
TPsAHOM ocnbl B Poccuu cBsi3aHbl C BHeJApeHUEM

B pekomeHnganusax BO3 (20) nmogyepKuBaJsioCh,
YTO A0 TOr0, KaK CTpaHbl MPUMYT pelleHHue O
BHeJ[peHUU BaKIMHbI MPOTHUB BETPSHOU OCIbI B
NporpaMMbl MJIAHOBOW UMMYHU3AILMU JeTel, OHU
JOJDKHBI CO3/1aTh aJleKBaTHBIM 3MUAHAA30p 3a
060J1e3HbIO AJIS1 OLIEHKH 6peMeHH BETPSIHOU OCIbl
C IpoBeZileHHeM MOCTOSTHHOTO 3MUAHA/-30pa I0-
cJle BHeJIpeHHs BaKLMHALMU. B CBsI3U € 3TUM Ha
3Tane pacliMpeHUsl BaKIMHAIUK B Poccuu mpo-
J0JKAaeTcsl COBepIlIeHCTBOBAHUE CHUCTeMbl 3MH-
JeMHO0JIOTMYEeCKOTO Ha/i30pa 32 BETPSIHOU OocCIou
Y ee BaKIMHOINPOPHUIAKTHKOH.

BbIBO/Ibl

1. B Poccuu Ha HavYa/IbHOM 3Tale BaKL[I/IHOHpOCl)I/IJIaKTI/IKI/I MU AEMHUOJIOTHYeCKad XapaKTEepPUCTHUKA Be-
TpHHOﬁ OCIlbl HE UBMEHUNJIACH 110 CPABHEHHUIO C JOBAKIIMHAJIBHBIM ITEPHUOAOM, YTO O6YCJIOBJIEHO Hea0-
CTAaTO4YHBIM YPOBHEM OXBaTa I/IMMYHPIBaI_IHEﬁ AEeTCKOI'oO HaCeJIeHHA.

2.Ha npumepe opranusanyy MMMyHHU3aL UM IPOTHUB BEeTPSHOM OCIIbI B ropoie MocKkBe NpoJieMOHCTPHU-
POBaHO, YTO OJHOKpATHAas BaKIMHAIMS AeTel mepe] MOCTYIJIEHHEM B JIOLIKOJIbHbIE 06Pa30BaTeb-
HbIe YUpeXK/eHHs M03BOJIM/Ia CHU3UTD 3200/71€BAEMOCTD JIeTeH B Bo3pacTe 3-6 JIeT, 0JJHAKO BCJIeCTBUE
HEMOJIHOTO OXBaTa MPUBUBKAMU BCEH KOTOPTHI AeTEN JJAHHOIO BO3PACTA CTOMKOTO 3MHUAEMUOJIOTHYE-
ckoro 3¢ peKTa JOCTUYb He Y1aT0Ch.

3. HpI/I BHEeAPEHNH BaKIUHAIIN U HeO6XOﬂI/IMO yCUJIEHH E 3TTNAEMHOJIOTUYIECKOT0 HaZ[30pa 3a BeTpHHOﬁ
OCIIO¥ U ee BaKL[I/IHOHpO(l)I/IJIaKTI/IKOI\/'I AJIsd CBOEBPEMEHHOI'0 pearupoBaHUA HA H66JIaI‘Ol'IpI/IHTHbIe TeH-

JIEHIIMU B BU/I€ «ITOB3POCIEHUST» UHDEKIUH.
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Key words: Salmonella Introduction. Antimicrobial resistance is a global public health problem that the

spp., biological properties, world is facing today.

antibiotics, resistance, sus- Material and methods. Isolation and identification of Salmonella spp. were per-

ceptibility. formed according to DSTU EN 12824: 2004; DSTU 1SO 18593: 2006 standards; Nutri-
ent media were manufactured in accordance with DSTU EN ISO 11133: 2014 standard.
The antibiotic susceptibility of cultures was determined by the disk diffusion method.
The research findings were both studied and interpreted in accordance with EUCAST
recommendations.
Results. Out of 10 samples (material was obtained from animals, humans and foods),
10 cultures of Salmonella spp. were isolated and analyzed. The cultures were mainly
susceptible to semisynthetic and inhibitor-protected penicillins, cephalosporins, car-
bapenems and more often to tetracyclines, macrolides, lincosamides. Most Salmonella
spp. strains were intermediate susceptibility to aminoglycosides, 30% of Salmonella
spp. strains were susceptible to pefloxacin (1) and only 10% were susceptible to cipro-
floxacin (II).
Conclusions. The obtained data indicate the screening feasibility of antibiotic suscep-
tibility of Salmonella spp. including a wide range of tested drugs, which may be impor-
tant in determining the antibiotic therapy.

Cuvinte cheie: Salmonella STUDIEREA SENSIBILITATII LA ANTIBIOTICE A SPECIILOR DE SALMONELLA,

spp., proprietdti biologice, ~1ZOLATE DIN MATERIALE BIOLOGICE SI PRODUSE ALIMENTARE

antibiotice, rezistentd, sen- Introducere. Actualmente, rezistenta antimicrobiand este o problemd globald de

sibilitate. sdndtate publicad.
Material si metode. Izolarea si identificarea Salmonella spp a fost efectuatd conform
standardelor DSTU EN 12824:2004; DSTU ISO 18593:2006; mediile nutritive fiind
preparate in conformitate cu standardul DSTU EN ISO 11133:2014. Sensibilitatea
tulpinilor la antibiotice a fost determinatd prin metoda disc-difuzimetricd, iar studiul
si interpretarea rezultatelor au fost realizate in conformitate cu recomanddrile EU-
CAST.
Rezultate. Din 10 probe (material prelevat de la animale, oameni si din alimente) au
fost izolate si studiate 10 tulpini de Salmonella spp. Preponderent, tulpinile sunt sensi-
bile la penicilinele de semisintetice si cele protejate de inhibitori, cefalosporine, carbap-
eneme; mai frecvent prezentdnd rezistentd la tetracicline, macrolide si lincosamide.
Pentru aminoglicozide insd majoritatea tulpinilor Salmonella spp. au prezentat sen-
sibilitate intermediard, astfel, din 30% tulpini Salmonella spp. sensibile la pefloxacind
(11), doar 10% au fost sensibile la ciprofloxacind (1I).
Concluzii. Datele obtinute indicd fezabilitatea screening-ului sensibilitdtii Salmonella
spp. la antibioticele din cea mai largd listd posibild de preparate testate, impundndu-se
drept actiune oportund in determinarea antibioticoterapiei.
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INTRODUCTION

Over the XXI century, infectious diseases are sti-
Il the main causes of death worldwide (1, 2).
Recently, the spread of antibiotic-resistant mi-
croorganisms has become a public concern. Anti-
microbials have been used in the production of li-
vestock products for therapeutic and prophylactic
purposes, which contributed to the development
of adaptive mechanisms to the applied antibiotics.
This, in turn, served as an impetus for the produc-
tion of new antimicrobial agents.

The Ukrainian agriculture sector shows a con-
siderable sample size among global production
volumes (3, 4). An increase in both the demand
and production volume of agricultural products is
accompanied by a free section of the continental
boundaries of semi-finished or finished agri-fo-
od products (5). Migration of people, birds and
terrestrial wild animals also has contributed to
the microbial long-distance transfer (5, 6, 7, 8). All
these factors have differently promoted the spread
of multi-resistant microbial strains to the existing
antibiotics both due to their transportation by li-
ving organisms over long distances, and due to the
production of the agro-industrial complex.

The purpose of this work is to study the biological
properties and assess the antibiotic resistance
among various groups Salmonella spp. cultures,
isolated from biological samples taken from Kiev,
Volyn region.

MATERIAL AND METHODS

Salmonella spp. strains were isolated and iden-
tified from the research materials according to:
DSTU EN 12824:2004 Microbiology of food pro-
ducts and animal nutrition. Horizontal method
for detecting Salmonella spp.; DSTU 4769:2007
Bacteriological study of pathological material
from animals. Methods of detecting salmonella;
MU 4.2.2723-10 “Laboratory diagnostics of sal-
monella, detection of Salmonella in food products
and environmental objects”, 2010; DSTU ISO
18593:2006 “Microbiology of food products and
animal nutrition. The study of microbial finger-
printing and washings from the surface”. Antibio-
tic susceptibility testing by disc diffusion method,
using HiMedia’s discs. The research findings were
studied and interpreted in accordance with EU-
CAST guidelines (9).

RESULTS

The microbial cultures were isolated during the
microbiological assessment of materials taken
from Kiev, Volyn region.

The study confirmed 6 samples of biomaterial,
obtained from birds and 6 Salmonella spp. strains
were identified: S. Typhimurium (from geese), S.
Virchow (from ducks), S.Virchow (from chickens),
S. Gallinarum, S. Pullorum (from chickens), S. Ente-
ritidis (from chickens) S. Dublin (from calf); two
cultures - from food samples (S. Enteritidis, which
are rare Salmonella species (F-67+) and two cultu-
res (S. Enteritidis, S. Typhimurium) found in peo-
ple with symptoms of food poisoning).

The bacterial cultures formed a uniform turbidity
and a small amount of white amorphous sediment
in the Pepted Meat Broth, which was easily bro-
ken-down while being shaken. The cultures of S.
Dublin, S. Gallinarum, S. Pullorum formed growth
rings. The bacterial cultures formed transparent,
tender, greyish and 3-4 mm S-colonies in Meat In-
fusion Agar.

The laboratory animals (white mice weighing 16-
18 g) which were subcutaneously administered
doses of 0.5x10° CFU/cm? died in 100% of experi-
mental animals within 8 hours.

The research findings showed that the studied cul-
tures in 100% of cases were susceptible to ampi-
cillin and ampicillin/sulbactam, whereas were re-
sistant to benzylpenicillin and methicillin; 90% of
strains were resistant to oxacillin; 50% of cultures
were susceptible to ticarcillin and 10% - resistant
to ticarcillin/clavulanic acid; 30% of strains were
susceptible and 60% were resistant to amoxicillin;
30% of cultures were susceptible 30% - resistant
to piperacillin; 20% of strains were susceptible
and 80% - resistant to carbenicillin.

The structural similarity between cephalosporins
and penicillins causes the same mechanism of an-
timicrobial action and cross-allergies in some pa-
tients (10, 11). The studied Salmonella spp. strains
showed susceptibility to most of cephalosporins;
no direct dependence of levels of antimicrobial
susceptibility to various generation of drugs was
found: 80% of the studied strains showed suscep-
tibility and 10% showed resistance to cefazolin
(I); 60% of cultures showed susceptibility and
30% showed resistance to cephalexin (I); 90% of
the studied bacterial strains were susceptible and
10% of cultures were resistant to cefaclor (II).
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20% of the studied cultures were susceptible and
60% are resistant to cefuroxime (II); 90% of the
studied cultures were susceptible to cefamandole
(ID), no resistant cultures were detected; 80% of
the studied cultures were susceptible and 20% are
resistant to cefixim (III); 30% of the studied cul-
tures were susceptible and 30% were resistant to
cefoperazone (III); 80% of the cultures of the stu-
died cultures showed susceptibility to cefotaxim
(II7), no resistant cultures were detected; 50% of
the studied bacterial strains showed susceptibility
and 20% were resistant to ceftazidime (III); 20%
of the studied strains were susceptible and 20%
were resistant to ceftriaxone (III); 100% of the
studied strains showed resistance to cefepim (IV).

Due to the natural activity of carbapenems (imipe-
nem and meropenem) against enterobacteria, the
studied cultures were found susceptible to imipe-
nem (70%) and meropenem (80%).

No Salmonella spp. resistant to carbapenems was
detected.

The most studied cultures exhibited a moderate
resistance to aminoglycosides: 20% of cultures
were susceptible and 30% were resistant to strep-
tomycin (I); 60% - susceptible and 10% - resis-
tant to gentamicin (I); 20% - susceptible and 20%
- resistant to kanamycin (I); 20% of cultures are
susceptible and 80% - intermediate susceptible
to neomycin (I); 40% -and 10% - resistant to
tobramycin (II); except for netilin (II), to which
100% of the cultures were susceptible, and ami-
kacin (III), which showed an inhibitory effect on
20% of the studied Salmonella spp. strains

Salmonella spp. have natural resistance to macroli-
des (12, 13). Our studies also proved that Salmone-
lla spp. is resistant to macrolides. However, cultures
of S. Gallinarum, S. Pullorum, S. Dublin, S. Virchow
(Q) were susceptible to azithromycin (15); S. Virc-
how (Q) strain was susceptible to clarithromycin.

Most of the Salmonella spp. showed natural resis-
tance to tetracyclines. The culture of S. Gallinarum
Pullorum was susceptible to tetracycline, doxycy-
cline; S. Typhimurium (F) showed sensitivity to
Tetracycline.

High concentrations of linquamides may also
exhibit bactericidal effects to relatively high sus-
ceptible microorganisms (13, 14). The studies
conducted on microbial resistance to lincosami-
des showed susceptibility to lincomycin and clin-
damycin, except for S. Virchow (Q) strain.

Depending on the mechanism of action, quinolo-
nes differ completely from other AMP drugs. 50%
of Salmonella spp. were susceptible to nalidixic
acid (I), norfloxacin (II), levofloxacin (III), and
gatifloxacin (IV). The remaining drugs showed a
susceptibility of 30% (pefloxacin (II) to 10% (ci-
profloxacin (II), ofloxacin (II), lomefloxacin (II)) of
the studied cultures of Salmonella spp.

Pathogenic microorganisms rarely develop anti-
biotic resistance to nitrofurans. (19, 20, 21). The
study results showed that 40% of the studied cul-
tures were susceptibile to furazolidone.

All the studied Salmonella spp. strains were sus-
ceptibile to chloramphenicol

DISCUSSIONS

Ten Salmonella spp. strains were isolated from 10
samples of food products and biological material
of various origin. Among the isolated cultures, 2
isolates belong to S. Enteritidis, 2- to S. Typhimu-
rium, 2- to S. Virchow, 1- to S. Dublin, S. Gallina-
rum, S. Pullorum, S. Muenchen, Salmonella F-67+.
Cultural-morphological, enzymatic and antigenic
properties of the selected cultures correspond to
species characteristics; all bacterial cultures pro-
ved to be pathogenic in white mice.

The cultures were predominantly susceptible to
semisynthetic and inhibitor-protected penici-
llins, cephalosporins and carbapenems; cultures
showed resistance to tetracyclines, macrolides,
and lincosamides in most cases. As regarding the
aminoglycosides, most of Salmonella spp. strains
showed intermediate resistance; up to 50% of stu-
died Salmonella spp. strains were susceptible to
some quinolones of different generations, howe-
ver, cultures showed resistance to an overwhel-
ming number of cases; 30% of the selected Salmo-
nella spp. cultures were susceptible to amoxicillin,
whereas the cultures were non-susceptible to
ampicillin, a screening recommended by EUCAST
(version 8) on the enterobacteria sensitivity to
amoxicillin. From 30% of Salmonella spp. strains
susceptible to pefloxacin (II) (EUCAST screening
recommendations on susceptibility of Salmonella
spp. to ciprofloxacin), 10% cultures showed sus-
ceptibility to ciprofloxacin (II).

The study analysis found that the studied cultu-
res isolated from food products, sick and dead
animals, and biomaterial obtained from people
were characterized by natural susceptibility to
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antibiotics; no cases of acquired resistance was
found within this study. This may indicate that,

CONCLUSIONS

the current rational use of antibiotic therapy may

be effective.

1. The data obtained may indicate the need for screening studies on the susceptibility of Salmonella spp.
strains to antibacterial drugs, while the list of studied drugs should be expanded as much as possible. It
might be important when choosing an appropriate antibiotic therapy.
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K BOITPOCY BAKIITUHOITIPO®UJIAKTUKU THEBMOKOKKOBOM

MHPEKIIUU CPEJAU HEJJOHOILIEHHBIX JETEA

C BPOHXOJIETOYHOM AUCIIJIABUEN

Binaaucias CEMEPUKOB?, Enena 3YBOBA?, Bepa JIOIIKAPEBA?, lwamuiaa CO®PPOHOBA?,
Mapus [IEPMAKOBA?

1OTBOY BO III'PA Muuspasa Poccuy, [lepmb, Poccus
2PIr'bOY BO II'MY um. akasemuka E. A. Barnepa Munszapasa Poccuu, [lepmb, Poccust

Konmaxkmuas uHgopmayus: Enena 3y6oBa, e-mail: zubovaes@mail.ru

DOI: 10.5281/zenod0.3700973 YAK: 053.32-022.7-007.17-24./614.47:616.233
Key words: PCV13 VACCINE PROPHYLAXIS OF PNEUMOCOCCAL INFECTION AMONG PREMATURE IN-
vaccine, pneumo- FANTS WITH BRONCHOPULMONARY DYSPLASIA

coccal infection, Introduction. Bronchopulmonary dysplasia (BPD) is the most common chronic lung disease
bronchopulmonary among children of the first year of life, especially children born prematurely with extremely
dysplasia. low and very low body weight.

Material and methods. To estimate the number of children born alive in Perm Territory
between 2015 and 2017, official statistics data were used. Experimental epidemiological
studies were used to assess safety, reactogenicity, inmunogenic activity and preventive effi-
cacy of the Prevnar 13 vaccine when immunizing preterm infants with bronchopulmonary
dysplasia under prospective controlled randomized clinical observation.

Results. There were 29 premature infants with bronchopulmonary dysplasia under ob-
servation, the control group comprised 29 unvaccinated premature infants with BPD and
30 full-term infants. The PCV 13 vaccination of preterm infants with BPD established good
tolerance, poor reactogenicity (17.2+0.57%) and vaccine tolerance like full-term infants
(16.5+0.55%), high safety profile, high immunogenic properties (seroconversion - 93.1%,
seroconversion factor - 5.5). Evaluation of immunogenic activity among children with BPD
vaccinated with the PCV 13 vaccine revealed high immunological efficacy compared to un-
vaccinated healthy children.

Conclusion. The need for vaccination of premature babies with BDL against pneumococcal
infection has been scientifically substantiated. The study has confirmed safety, poor reac-
togenicity, high immunogenic activity and preventive efficacy of the Prevenar 13 vaccine
among premature babies with BDL under the conditions of the catamnesis department of
the perinatal center within the follow-up monitoring of vaccinated infants over three years.

Cuvinte cheie: vaccin VACCINOPROFILAXIA INFECTIEI PNEUMOCOCICE LA SUGARII NASCUTI PREMATUR,
VPC13, infectie pneu- DIAGNOSTICATI CU DISPLAZIE BRONHOPULMONARA

mococicd, displazie Introducere. Cea mai frecventd boald pulmonard cronicd la copii in primul an de viatd,

bronhopulmonard. in special la sugarii ndscuti prematur, cu o greutate corporald foarte micd, este displazia
bronhopulmonarda (DBP).
Material si metode. Pentru a estima numdrul copiilor ndscuti vii in perioada 2015-2017,
in regiunea Permi, Rusia au fost utilizate datele statistice oficiale. Au fost proiectate stu-
dii epidemiologice experimentale pentru evaluarea eficacitdtii profilactice si a reactivitdtii,
demonstrarea sigurantei si activitdtii imunogene a vaccinului pneumococic conjugat (VPC
13) la imunizarea sugarilor ndscuti prematur cu DBP.
Rezultate. Au fost investigati 29 de copii ndscuti prematur, diagnosticati cu DBP si pentru
comparatie - 29 de copii ndscuti prematur, nevaccinati cu DBP si, respectiv, 30 de copii
ndscuti la termen. Vaccinul VPC 13 administrat la sugarii ndscuti prematur care suferd de
DBP a stabilit o tolerantd bund, reactivitate scazutd (17,2+0,57%) si tolerantd similard la
vaccin ca si la copiii ndscuti la termen (16,5+0,55%), sigurantd inaltd, proprietdti imuno-
gene crescute (seroconversia — 93,1%, factorul seroconversiei - 5,5). Evaluarea activitatii
imunogene la copiii cu DBP, vaccinati cu VPC 13 a evidentiat o eficacitate imunologica ridi-
catd la copiii ndscuti prematur cu DBE, in comparatie cu copii sandtosi vaccinati.
Concluzii. Astfel, a fost doveditd stiintific necesitatea vaccindrii copiilor ndscuti prematur
cu DBP impotriva infectiei pneumococice si a fost confirmatd siguranta vaccinului, reactivi-
tatea scdzutd, activitatea imunogend ridicatd si eficacitatea profilacticd.
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BBEJEHUE

B HacTosillee BpeMsl JOCTAaTOYHO BEJIUKO IJIO-
6asbHOe OpeMs MHEBMOKOKKOBOW WHQEKLUHU
cpenu netelt no 5 seT. Haubosiee 4acToi XpoHU-
YeCKOH NaToJIorhel JIETKUX CpeJiu ieTel epBoro
ro/ia *KU3HH, 0CO6EHHO Cpeau AeTeH, pOJUBILINX-
Cl HEJJOHOLIEHHBbIMHU C 3KCTPEMa/IbHO HHU3KOH
MaccoM TeJia U OUeHb HU3KOU MaccoM TeJia, siBJIsI-
eTcs 6poHxoJierouHas aucmiasus (BJJ)(1).

BJI/l - 5TO NOJIM3TUOJIOTUYECKOE XPOHUYECKOE 3a-
GosieBaHHEe MOPGOJIOTUYECKH HE3PEeJIbIX JIETKUX,
pa3BHUBamwlLleecss Yy HOBOPOXK/JIEHHbIX, TJIaBHbIM
06pa3oM TJIyGOKO HeJOHOIIEHHBIX JIeTeH, B pe-
3yJIbTaTe HHTEHCUBHOM Tepanuu pecnupaTopHo-
ro JUcTpecc-CHHApoMa U (KMau) nHeBMOHUH (1).
BpoHxoJieroyHast JUCIJIa3Usl BBISIBJASETCS MpakK-
THUYECKU Y BCEX HOBOPOXKJEHHBIX, POJIMBIINXCS
CO CPOKOM rectanuu MeHee 28 Hefesb, Y 40% - ¢
recTalijMoHHbIM Bo3pactoM 28-30 Hezenb, y 4%
- 6osiee 30 Hemenb (1). /lokazaHo, 4TO o6oCTpe-
Hue BJI/l cBAA3aHO € NpHUCOeJUHEHHEM BUPYCHBIX
¥ BUPYCHO-0AKTepHaJbHbIX acconuanui. Hamu-
Yyre GPOHX0JIErOYHON AUCIIa3UU 00y CIaBIMBAET
Hau6oJiee BbICOKYIO BOCIIPUHMMYHUBOCTD K THEBMO-
KOKKOBOW uHpeknuu (2, 3). LleHTpasipHOe MecTo
B natoreHese bJI/| 3aHMMaeT He3PeJIOCTh JIETKUX
He/IOHOLIEHHOTO pe6GeHKa, 4YTo npejpacnosaraeT
K 6apoTpaBMe U TOKCUYECKOMY JEUCTBHUIO KHC-
JIOpO/Jia MPU UCKYCCTBEHHOU BEHTHUJISILIUH JIETKUX
(MBJI), npuBosIIre K CUCTEMHOMN BOCIATUTEb-
HOHM peakl{HU JIeTKHX, Hapylias npoiecc GopMu-
poBaHus anbBeos. Hanuuue BJ1/l y pebeHka He-
peiko MPUBOJAUT K PEMOJEIHMPOBAHUIO CTEHKHU
OPOHXOB M PAa3BUTHUIO JIETOYHOU rUnepTeH3uu (4,
5). Cpenu geteit ¢ BJ1/l BHe o6ocTpeHus 3aboJie-
BaHWS MPU HCCIe0BaHUU Ha3odapuHrealbHbIX
Ma3KO0B C TOMOIIbIO TOJIMMEPA3HON IETHOW peak-
UM UHQULIIMPOBAaHHE THEBMOKOKKOM /IOCTHUTAET
12,6% (6). [Ipy MHPULMPOBAHUY THEBMOKOKKOM
et ¢ bJ1/] pa3BUBaIOT TsKeJible 060CTPEHUM 0C-
HOBHOTrO 3a6oJsieBaHus (7).

MATEPHAJIbI U METO/bI

[les1bI0 HACTOSILIETO MCCIEOBAHUS ONPEIeTUTh
pPacIpoCTPaHEHHOCTb GPOHXOJIEFOYHOW MaTOJIO-
TUU CpeJid HeJIOHOIIEHHbBIX JIeTeH U YCTaHOBUTh
BJIMSIHYME BaKIIMHAIlMU HEJOHOUIEHHBIX JeTeH,
CTPaZIAINUX 6POHX0JIETOYHOU AU CIIa3uel, Tpo-
TUB NMHEBMOKOKKOBOW MHQEKIMH Ha COCTOSIHWE
WX 3/10POBbS.

OueHKa KOJMYeCTBa JeTel, pOAUBIIUXCS KUBBI-
MU, Ha TeppuTopui [lepmckoro kpasi B 2015-2017
IT., IpoBeJieHa 1o o$pUlMaJlbHbIM JaHHBIM OKa3a-
HUA MeJULUHCKOW MOMOLIM GepeMeHHbIM, POXKe-
HULlaM U poauiabHuLaM (popma Ne32) u JaHHBIX
ro/IOBbIX OTYEeTHbIX (GOpPM OT/esieHHUs KaTaM-
He3a KpaeBOro nepuHaTaJbHOro ueHrpa ['bY3
[IK «Opgena «3Hak [loyeTta» [lepMmckas kpaeBasd
KJMHUYeCcKass G0JIbHUIA». JKCIIEpUMEHTa/IbHbIE
3MUJEeMHOJIOTUYEeCKUe UCCIeJOBaHUsS NPUMeHd-
JIK JJIs1 OLeHKU 6e30MaCHOCTH, peaKTOIeHHOCTH,
MMMYHOT€HHOH aKTUBHOCTU U HNpOPUIAKTHU-
yeckodl apdexTuBHOCTU BakuuHbl [IKB 13 npu
MMMYHU3alUU HeJJOHOLIEHHbIX JleTell ¢ 6pOHXO0-
JIETOYHOM AMCIIJIa3hel B YCJA0BUAX NPOCHEKTHUB-
HOTO KOHTPOJIMPYEMOTO0 PaHJOMHU3UPOBAHHOIO
KJIMHUYECKOr0 HabJIo/leHUsl, MpPOBeJIeHHOro B
2015-2017 rr. [ UMMyHHU3AIMU HeJOHOIIEH-
HbIX JleTell C GPOHXO0JIErOYHOW AUCIJIa3uel uc-
noJib3oBaJjiach BakiuHa [1KB 13 ¢ 2-x mecsgsyHOrO0
Bo3pacTa no cxeme «3+1». Kpurepusimu Bk/Itoue-
HUS JIeTel IBUJIMCh: reCTallMOHHBIA BO3pacT Me-
Hee 32 HeJles1b; OTCYTCTBHE NPOTHBONOKA3aHUH K
BBeJleHMI0 BakUUHbI [IpeBeHap 13, copepkaleit
13 cepoTunoB MHeBMOKOKKa - 1, 3, 4, 5, 64, 6B,
7F, 9V, 14, 18C, 19A, 19F u 23F, no cxeme «3+1»,
Npe/lyCMOTPEHHBIX WHCTPYKLHUEH N0 NpHUMeHe-
HUI0; HAJIMYMe NMCbMEHHOr0 HHGOPMUPOBAHHO-
ro corsiacusi pojuTesell Ha NPoPUIAKTUIECKYIO
npuBuBKy. Bakuuny [1KB 13 B fo3e 0,5 mJ1 BBoJjU-
JI1 BHYTPUMBILLIEYHO B 06J1aCTh epeHe60K0BOM
MOBEPXHOCTU GeJipa B COOTBETCTBUU C UHCTPYK-
[Mel [0 MpYMeHEeHUIO0 Ipenapara.

Be3onacHOCTh BaKIWHBI OlLleHUBaJachb BpaioM
VMMYHOJIOTOM-aJIJIEPTOJIOTOM B  XOJle KJIMHHU-
Yye-CKOT0 HabJII0/1eHU s 32 HEJOHOIEHHBIMU 1€ Th-
MU ¢ BJIJ], (pUBUTBIMU ¥ HE TPUBUTBIMU NIPOTHUB
NIHEBMOKOKKOBOW UHPEKIIMY, HA OCHOBAaHUU JjaH-
HBIX JIaOOPATOPHBIX UCCIAEOBAHUN NMPUBUTHIX U
He NPUBUTHIX B JUHAMUKE: 10 U N0OCJIE UMMYyHHU-
3a1uu (Ha 28-1 AeHb) € OlleHKOM 0011ero aHaJ13a
KpoBH (0611lero reMorj061MHa, CoAepXKaHUsl IPU-
TPOLUTOB, JIEUKOIUTOB, JelKouTapHas GpopmMy-
Jia), YpOBHsA 06111ero cogepxanus IgE B cbIBOpOT-
Ke KPOBH, a TaKKe Pe3yJIbTaTOB OHOXMMUYECKOTO
aHaJiu3a CbIBOPOTKH KPOBU C ONpejie/ieHHeM 06-
mero 6UIMpPYyOMHA, acnapTaTaMUHOTpaHcdepa-
3bl (ACT), ananuHaMmuHoTpaHchepasbl (AJIT),
obuiero 6esKa M KpeaTUHHUHA, OOLIEro aHaaWd3a
Mo4HM (peakUusi MOYM, MJIOTHOCTb, YUCJIO ILIO-
CKOTO 3TUTEJUS U JIEHKOLUTOB), BbIMOJTHEHHbBIX
CTaH/AapTHBIMU YHUGUIUPOBAHHBIMU METO/JaMU.
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PeaKTOreHHOCTb BaKLMHbI OIeHWBa/IM [0 HaJIU-
YHUI0 CUCTEMHBIX U MECTHBIX MOCTBAaKI[MHAIbHbBIX
peakKLUH, CTeleH! UX BIPXKEHHOCTH U POI0JIKH -
TEJIbHOCTU Ha OCHOBE AaKTHBHOI'O0 KJIWHUYECKOI'O
Hab6JII0/IeHH s 32 TIPUBUTHIMU JIETHMU 110 CIel[haJlb-
HOU nporpaMme — dyepe3 30 MUHYT U Ha 28 CyTKHU
nocjie UMMYHHU3allUM, a TaKXKe M0 pe3yJbTaTaM
exXxeIJHeBHbIX 3allMCel poJiUuTes el B JJHEBHUKAX Ca-
MoHabJioieHHs. CUCTEMHbIE PeaKIUU OIleHUBaJIU
0 CTeNeH! NOBbILIEHUS] TEMIIEPATYPHI TeJia (TeM-
nepaTypHble peakiuu 6b11u AuddepeHInpPoBaHbI
Ha ciabble - 37,1-37,5°C, cpeanue - 37,6-38,5°C u
cuibHble - 38,6°C U Bblllle) U MeCTHbIE — 110 BeJIU-
YHHe rMNepeMuu U oTeKa (B MM) B MeCTe BBeJIEHH s
npemnapara. PesysibTaTbl HabJt0ieHUs GUKCUPOBa-
JIUChb B WH/IUBHU/IyaJIbHBIX «/[HEBHUKaX HabJI0/e-
HUS 32 IPUBUTHIM» U cepTUdUKATAX TPOPUIAKTU-
yeckux npuBuBoK ©.157/y-93.

MMMyHOTeHHYI0 aKTHBHOCTb BaKLMHbI OLIEHU-
BaJIM HAa OCHOBAaHWHU OMNpeJeseHUs] B MapHBIX
ChIBOPOTKAxX KpOBH (A0 U 4epe3 28 nHeH mocie
BaKI[MHAIIMK) OOGIIEro YpPOBHS CHeluPUIECKUX
IgG - anTuTen (IgG-AT) K cMecu noMcaxapuzoB
(CIT) Streptococcus pneumoniae, BXOASIIUX B CO-
CTaB BaKLUMUHbI METOJOM HMMYHOpEpMeHTHO-
ro anaiusa (UPA) Ha TBepaodasHOM HoOcCHUTeJE
C pacyeToM cpeJHEH TeOMETPUYECKOH THTPOB
(CI'T) cnenudpuyecKUux aHTHUTEJ, YPOBHS Cepo-
KOHBepCHH (MPOLEHT JIUL, Y KOTOPbIX HAGJII01a-
€ 4-KpaTHBIA NPUPOCT cielUPHUIEeCKHUX aHTHUTEJ
1ocJie BBeEHUS BaKIMHbI) U GaKTOpa CEPOKOH-
Bepcuu (KpaTHOCTb MPUPOCTA cCreludpUIecKux
aHTHUTeJI TI0CJIe BAaKI[MHALMH).

[IpodunaktTuueckyro 3PpPeKTUBHOCTb BaKIMHbI
OLleHMBAJ/IM B IpyIIe NPUBUTHIX U He MPUBUTHIX
JIUL, IO KOJINYECTBY CJIyyaeB 3a60jieBaHUMN OCTpPBI-
MU peCUPATOPHbIMU UHPEKIUIMU, BHEOOJIbHUY-
HOW ITHEBMOHWH, CHHYCUTOB, 6poHXUTOB Ha 1000
JeTeit 3a 12 mecsneB (6 MecsilieB 10 U 6 MecsleB
1ocjie BaKLMHALMK) U NpPU NPOCIEKTUBHOM Ha-
GJs1r0/1eHrHU Yepe3 3 rojia nocje NpoBeeHHOM Bak-
[[MHAIUM C pacyeToM UH/eKca 3P PEeKTUBHOCTH.

CTaTucTUYeCcKU aHaJU3 pe3yIbTaTOB MPOBeieH
C WCIOJIb30BAaHUEM METOJ0B MapaMeTpUUecKon
Y HemapaMeTpPUUYEeCKON CTAaTUCTUKH C Ompe/elie-
HUeM cpeaHelt apudMmeTuyeckoit (M), ctangapT-
HOM omu6KK (M) U cpeJlHETO CTAaHJAPTHOTO OT-
KJ10HeHUA (6). /locTOBEPHOCTb pa3IuyUil MeXIy
SIBJIEHUSIMH OIIEHUBAJM C MOMOIUIbIO t-KpUTEpHUs
CtelofieHTa. Pa3HOCTD pe3y/ibTaTOB CUUTAJH CTa-
TUCTUYeCKU 3HauuMoi npu p<0,05. 11 UMMyHHU-

3allMU HeJJOHOIIeHHbIX AeTel ¢ BJI/] ucnoab3oBa-
Jachk BakiuHa [IKB13.

PE3YJIbTATBI

MeTosoM ciy4yailHOW BBIOGOPKU (eJWHHIIA BbI-
O0pKU — OAWH pebeHOK) 6blIu CHOPMUPOBAHBI
2 rpynnbl HabJswoJeHusd. /leTu OCHOBHOU IrpymIibl
(n=29) umenu BJI/] u npUBUTHI BAKLIMHON MPOTHUB
MHEBMOKOKKOBOW WHOeknuu (mepBas rpymnna).
['pynny cpaBHeHUs (n=29) cocTaBUIU HENPUBU-
Thle HeJloHOLIeHHble AeTu ¢ BJI/| (BTopas rpymn-
na), HaxoAslMecs Ha JUCHAaHCEPHOM HabJioze-
HUMM B KpaeBOM IepHHaTaJbHOM LieHTpe ['BY3
[IK «Oppena «3Hak [loyeta» IlepMckas kpaeBas
KJWHUYecKast 60JIbHUIA» C 2-X MECSYHOro BO3-
pacTta. ['pynnbl Hab6/10/leHUs ObIJIM PaBHOLEHHbI
Y OJJHOPO/IHBI [0 BO3PACTy, OJIOBOMY NPU3HAKY,
CpOKaM MMMYHHM3allMU U COCTOSHUIO 3/10POBbS.
[l cpaBHUTENbHOU OLIEHKU [epeHOCUMOCTH
BaKIIMHAIlUU HeJOHOIIeHHbIMU JeTbMU Cc BJIJ] c
2-X MeCcS4YHOro Bo3pacTa 6bL1a chopMHUpOBaHa
BTOpas rpyIina cpaBHeHU — 3[J0POBbIE JJOHOIIEH-
Hble geTH (n=30).

[lepBbie pe3yabTaTbl JAHHOTO HCCJIeA0BaHUSA
OblIM OMy6JIMKOBAaHbl aBTOpPaMU B JKypHaJe
«ImuAeMUoIoTHs U BakmuHonmpodUIaKTHKa» B
2018, Ne17/2 (8).

KosinyecTBo JieTel, poMBIINXCS )KUBBIMY, HA U3-
y4yaeMol Tepputopuu B 2015-2017 rr. no odpunu-
aJIbHBIM JIaHHBIM OKa3aHMUs MeJJULIMHCKON OMO-
1 6epeMeHHBbIM, POXKEHUIIAaM U POJMJIbHULIAM
(bopma Ne32) konebusercs ot 31 372 go 37 972
Jetel. Jlosis HeJJOHOLIEHHBIX JleTel cocTaBJisiIa
6,0+0,3%, yaenbHbIN Bec JeTell ¢ 9KCTpeMaJbHO
HU3KOM Maccoi Tesa (AHMT), poauBuinxcs ¢ Mac-
coit ot 500 10 999 rp., U oueHb HU3KOH Maccou
Tesia (OHMT), poguBiiuxcs ¢ macco ot 1 000 0
1499 rp., coctaBnsn 6,7+2,0 u 34,1+1,7 %% coot-
BETCTBEHHO (TabJ1. 1).

B cTpykType nepBUUHOUN 3a60/1€BaEMOCTHU AETEN
¢ JHMT ypoBeHb GPOHXOJIETOYHOU AMCIJIA3UU
cpenu HemoHoleHHBbIX AeTed ¢ IHMT (poxaeH-
Hble ¢ Maccod 0 1 000 rp.) 66T HAUGOJBIIUM
(53,6£2,0%): cpejHEMHOrOJIETHUN MOKa3aTeJb
coctaBusa 767,0+3,9 na 1000 npu o61ieM nokasa-
TeJle IePBUYHON 3abosieBaeMocTH 1 429,3+4,1;
nokasaTesd 3a60/1eBaeMOCTH peTHHONaTHel
(462,3+3,0 Ha 1 000), nopaxkenus 1JHC Tsoxeson
crenenu (158,5+2,6 va 1 000), HelpoceHCOPHOU
Tyroyxoctu (32,2+2,3 Ha 1 000) - HAUMEeHbITUMH
(p<0,05) (Tab.. 2).
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Ta6auna 1. /laHHbIe 0 YUCEHHOCTH HOBOPOXK/IEHHBIX JIeTeH, POAUBUIUXCS }KUBBIMU U KOJIUYECTBO
HeIOHOIIIeHHBIX JleTel B [lepMckoM Kpae, B 2015-2017 rr. (a6c. uucio, %, M+m).

KosimyecTBO HOBOpO-

KosinyecTBO He0-

KonunuyectBo aeteii  KoJsimuecTBo Je-

e JKIEHHBIX JeTei, poAuB- HOLIEHHBIX JeTei ¢ JHMT Teid c OHMT
HaG.tioAeHH LIKXCA >KMBBIMH, a6C. a6c¢. 4. % a6c¢. u. % a6c¢. 4. %
2015 37972 2351 6,2 161 6,8 783 33,3
2016 36 654 2165 59 156 7,2 765 35,3
2017 31372 1916 6,1 116 6,1 646 33,7
M+m 35333 2 144 6,0+0,3 144 6,7£2,0 731 34,1+1,7

Ta6suua 2. CTpyKTypa nepBUYHOU 3a60/1eBA€MOCTH HeJOHOIIEHHBIX JleTeH, pOJUBIINXCS X XKUBBIMU ¢ IHMT,
B T. [lepmu B 2015-2017 rr. (a6c¢. uucio, nokasaresb Ha 1000 geteir, M+m, %).

2015 2016 2017
Ho3o/s10rnuyeckue 6 6C a6C M+m
dopmsI ¢ Ha1000 % aq " Ha1000 % " Hal000 % -

BJIJ 67 7528 523 67 7791 532 30 7692 556 767,039
PeTuHonatus 34 382,0 26,5 44 511,6 349 19 487,2 35,2 462,3+3,0
Topaxenue LIHC 21 2359 164 14 1628 111 3 769 56 1585%26
TAMXKEJIOMN CTellIeHHU

Tyroyxoctb 3 33,7 4.8 1 11,6 0,7 2 51,3 3,6 32,2+2,3
HToro: 128 14382 100 126 14651 100 54 13846 100 1429,3+4,1

B cTpykType nepBUYHOU 3a60/1eBa€MOCTH JAeTEN
¢ OHMT ypoBeHb BbISIBJIEHHOW GPOHX0JIETOYHON
JUCIJIa3UM  Cpelid HEJOHOLIEHHBbIX JleTed ¢
OHMT (meTtu, poxiaeHHble ¢ Maccoi oT 1001
Jo 1500 r) aHa/MOTrMYHO ObLI HAUOOJBIIUM
(41,1+1,8%): cpegHeMHOTOJIETHUUM NOKa3aTeJsb

coctaBun 157,3+2,3 mnpu o6uieM IMokKa3aTeJsie
nepBUYHON 3a60seBaemMocTu 382,4+3,2 Ha 1000.
[TokasaTesib 3a00JIEBAaEMOCTH peTHHONATHEH
(94,6x1,9 Ha 1000), mopaxxenuss UHC Tsoxenoi
crenenu (75,9+1,8 Ha 1000) v HelpoceHCOpPHOU
TYrOYXOCThI0 - AaHAJIOTMYHO HAWUMEHBIIUM -
21,1+1,6 Ha 1000 (p<0,05) (Tab.1. 3).

Ta6suna 3. CTpyKTypa NepBUYHOU 3a60J1eBAEMOCTH JleTel, poauBIIUXCcs >XUBbIMU ¢ OHMT, B 1. [lepmu
B 2015-2017 rr. (a6c¢. yncio, mokasaresb Ha 1000 geteit, M+m, %).

2015 2016 2017
Ho3o/s10rnuyeckue 6 6c 26¢ M+m
dopmsI ¢ Ha1000 % ¢ Hal000 % © Hal000 % =

BJIJ 30 180,7 416 25 1748 543 21 2165 553 157,323
PeTuHoOnaTus 15 90,4 20,8 10 69,9 21,7 12 123,7 31,5 94,6+1,9
Topasenne ITHC 24 1446 333 6 41,9 130 4 41,2 10,5 75,9418
TAXKEJION CTelIeHH

Tyroyxoctb 3 18,1 4.3 5 34,9 11,0 1 10,3 2,7 21,1+1,6
HToro: 72 4337 100 46  321,7 100 38  391,8 100 382,4+32

®doHOBasg KJIWHUYECKas XapaKTEePUCTHUKA JAeTel
npexacTtassieHa B Ta6uuile 4. CpeiHUM BO3pacT Jie-
Tel Ha MOMEHT BAaKI[MHAIUU TPOTUB THEBMOKOK-
KOBOU MHQPEKIIMU COCTABUJ B OCHOBHOM rpyIiie
9,12+4,29 mec., B rpynne cpaBHeHus - 11,29+4,58
Mec. CpeiHUI recTallMOHHbIMA Bo3pacT - 28+1,46
u 31+1,59 Hexmesnb COOTBETCTBEHHO. B 0OCHOB-
HoU rpynne 15 geTeill poJUIKCh C 3KCTpeMaJib-
HO HU3KOM Maccoll Tesa (MeHee 1000 rpamMoB),
13 meTeli ¢ oueHb HU3KOU Maccol Tesa (ot 1000

2o 1500 rpammoB). B rpynne cpaBHeHUSs JeTel C
OYeHb HU3KOUW MacCcoy Tesa MpU POXKeHUH ObLIO
11, c skcTpeMasibHO HU3KOM Maccoil - 10 geTeld. B
KHCJIOPOJTHOM MO iep>KKe He HYK/AaJIC HU OJJUH
pebenok ¢ BJI/l. [letn B o6Geux rpynmnax UMesd
NOCJI€ICTBUSA NEPUHATAJbHOIO MOPaXXeHUA L|eH-
TpaJIbHOU HEPBHOU CUCTEMBI.

ConyTcTBylolee 3a60/1eBaHUe JbIXaTeJbHOMN CH-
cTeMbl (BHyTPUYTPOOHbIE THEBMOHUU B aHaMHe-
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3e) umenu 21,0+1,02 neTell OCHOBHOM I'PYIIBI U
10+0,9%% B rpynne cpaBHeHHS.

CpaBHUTEeJ/IbHAsA OLleHKa PeaKTOT€HHOCTU KOHBIO-
rMpPOBAaHHOW NMHEBMOKOKKOBOM BakuuHbI [IKB13
B I'pyIIIle IPUBUTHIX HEJJOHOLIEHHBIX AeTel ¢ BJI/]
Y B TPYIINE NPUBUTHIX JOHOLIEHHBIX JleTel B yC-
JIOBUSIX IPOCIEKTHUBHOTO KOHTPOJIUPYEMOT0 PaH-

JLIOMU3UPOBAHHOI'0 KJIMHUYECKOT0 HabJ/II0JeHUs
He BbISIBUJIA JJOCTOBEPHBIX Pa3/IMYMN B 4acToOTe
MOCTBAKIIMHAJNbHbBIX peakiuil. 06111ee cyMMapHoOe
YHCJI0 IOCTBAKLM Ha/IbHBIX CUCTEMHBIX peaKLui
B I'pyIIle IPUBUTbBIX HEIOHOUIEHHBbIX AeTel ¢ BJ1/]
B TeyeHHUe 28 AHel nocje nepBol MMMYHHU3aLUU
coctaBuJsio 17,2+0,57 npotus 18,5+0,55% B rpyn-
ne NPUBUTHIX JOHOIIEHHBIX AeTell (p>0,05).

Ta6suna 4. PoHOBas KJIMHUYECKas XapaKTEPUCTUKA NPUBUTHIX U HEMPUBUTHIX JIeTEH, yIaCTBYIOIIHX B
KJIMHUYECKOM UccaejoBaHUU (abc. uucio, M+m, %).

Iloka3arTenu IIpuBUTHIE AETH, I'pynna cpaBHeHus,

(eanHMLBI N3MepeHUs) n=29 n=29
Bo3spacr gereii,
Mtm (mec.) 9,12+1,09 11,29+1,01
KosnyecTBO MaJILYMKOB, n (%) 8 (28+0,85) 9 (31+0,82)
Macca TeJsia npy poxKJeHuy, 1, Me 1172,5 1510
(MuH; MaKc) (690; 1780) (860; 1910)
TecTanyoOHHBII BO3pacT NpU poxkaeHuu, M+m, 28+1,46 3141,59
HeJeJlb
Kosin4yecTBO AeTel € IKCTpeMa/IbHO HU3KOM Maccou 15 10
TeJsia NP POXKAEHUH, a6C. YUCJI0
KoiunvecTBO AeTell c 04ueHb HU3KOM MacCOH Tesia Npu 13 11
poxaeHHH, abéc.
Kosin4yecTBoO AeTeli, nepeHecINX BHYTPUYTPOGHYIO 6 (21+1,02) 3 (100,9)

MHEeBMOHUIO, n (%)

B rpyniie npuBUTHIX HeJOHOIEHHBIX fieTel ¢ BJI/
BBISIBJIEHBI JIETKHE 0OIMe peaknuu y 4 gerei
(13,8+0,57%), KoTOpble KynUpOBaJUCh 6e3 Ha-
3HaueHUs JIeKapCTBEHHbBIX CPEJICTB. Y OJIHOTO pe-
6enka (3,4+0,57%) oTMeuyeHa CUIbHAs peaKIUs
B BHU/JIe NOJ’beMa TeMIlepaTypsbl Tesa o 39,5°C,
noTpeboBaBllee HA3HAYEHUS KAPOIMOH KA IIUX
JIEKapCTBEHHBIX CpPEACTB B BO3pPAacTHOH /[03U-
poBKe. MeCTHBIX peaklUi 3aperucTpupoBaHoO He
6b1710. B OCHOBHOM BCe NOCTBAaKIIMHAbHbBIE peaK-
MU ObLJIU CJ1abOW U CpeJiHEN CTelNeH! BbIpaXKeH-
HOCTH, GBICTPONIPOXOISIIIUMH B TeYeHUe 2 THEHN U
He Tpe6oBa/M MeJUKaMEeHTO3HOT0 JIeYEHHUS.

HauGosiee yacTo mnepBasg MMMyHHU3alds HPOTHUB
MTHEBMOKOKKOBOW MHGEKIHUU COBMellaiach C BBe-
JleHWeM BaKLMHbI IPOTHB BUPYCHOrO remnatura B
(34,5%£0,57%), pexxe ¢ UHAKTUBUPOBAHHOMW MOJIU-
OMUeJIUTHON BakuuHo# (3,5%£0,57%) u TeTpakcu-
MoM (3,5%+0,57%). [locTBakLIMHA/NbHBIX peakLui
Y [TOCTBAKI[MHAIbHBIX OCJIOKHEHHUH Y JleTel NpH CH-
MyJIbTAHHOM MMMYHH3alUU B YCJIOBUSX MPOCHEK-
THBHOI'0 KOHTPOJIMPYEMOI'0 PaH{0MU3UPOBAHHOTO
KJIMHAYEeCKOro HabJII0/JeHUs] He 0TMEeYaJIoCh.

B rpymnne NpUBUTBHIX 3J0POBbIX JOHOIIEHHBIX
JleTeld Mo cxeMe «2+1» oTMedeHBI JierKhe 00-
muye peakiuu y 2 aeren (6,6+£0,55%), koTopble

KYNUPOBAJUCh CaMOCTOSITEJIbHO 0e3 Ha3Haue-
HUS JIEKAapCTBEHHBIX CPEZCTB. Y 0ZjHOro pebeHKa
(3,3+0,55%) oTMeueHa cuibHAsA peaKIys C N0 b-
eMOM TeMnepaTypsl A0 38,7°C, KoTopoMy OZHO-
KpaTHO Ha3HA4YeHO >KapoIllOHMWKalolllee CPpeiCTBO
B BO3PACTHOH Zj03UpoBKe. MecTHas peakuus (ru-
nepeMusi B MeCTe BBeJleHHUs BaKIMHbI B pasMepe
Jo 2,5 cM) Habusoaanack y 2 aeteit (6,6+0,55%).
KoM6GUHHUPOBaHHBIX peaKLMH 3apeTUCTPUPOBAHO
He 6bLJI0. B CTPyKType NoCTBaKLMHA/IbHBIX peak-
nui (16,5+0,55%) mpeobGsiaganu peakuuu cia-
6011 U cpelHEN CTEeNEeHU UHTEHCHBHOCTU U BCE
KJMHUYECKHEe MPOsIBJIeHUS ObLIM OBICTPO MpPO-
xoadmumu (B TedeHue 3 AHeH) U He TpebGoBaIn
JIEKapCTBEHHOTI 0 JIeYeHHs.

CrnenoBaTeslIbHO, CpPaBHUTEJIbHAsA OlleHKA peak-
TOr€HHOCTH BaKIUHBI CPeJI1 HEeJIOHOIIEHHBIX Jie-
Tel, UMeIIIUX GPOHXOJIETOYHYI0 JUCILIA3UI0, U
NPUBUTHIX IOHOIIEHHBIX JleTel BbISIBUJIA C1A6YI0
peakToreHHocTb (17,2+0,57%), 1 cxoxylo nepe-
HOCHUMOCTb BaKLMHBI C JIOHOLIEHHBIMU J€TbMHU
(16,5£0,55%). B rpynnax NpuUBHUTBIX JeTel Kak
OCHOBHOM, Tak W B TpyIIe CpaBHEHHUS U3MeHe-
HUUH CO CTOPOHBI AbIXaTeJbHOU cCHUCTEMBI (allHOE,
JlecaTypanus, 6pOHX00O6CTPYKTHUBHbBINA CUHJIPOM)
He HabJII0JaIMCh.
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B xo/le MOHMTOpPUHIA 3a NOKa3aTeJsIMU 001Lero
aHa/iM3a KpOBMU y NPUBUTHIX JeTeld B JUHAMU-
Ke He OTMEeYeHO CYLleCTBEHHbIX OTKJIOHEHUH OT
HopMbI (p>0,05). JlelikonuTapHass ¢opmy.sa co-
OTBETCTBOBaJIa BO3PacTHOW HOpMe. Pe3ysbTaThl
KJIMHUYECKUX UCCAeJ0BaHUUM KPOBHU y NPUBUTHIX

Y He MPUBUTHIX JleTel B JUHAMUKeE TpeJCTaBJe-
Hbl B Tabuiune 5.

PesysibTaThl HCCIeNOBaHUN GUOXHMHYECKOIO
aHaJ/IM3a KPOBU y NMPUBUTBIX U He NMPUBUTHIX Jle-
Tel B IMHaMUKe Npe/icTaB/eHbl B Tabuule 6.

Ta6suua 5. [lokazaTesiu 06111ero aHaIM3a KPOBU JleTel MPUBUTHIX U HEMPUBHUTHIX — 10 BaKIIMHAIUU
Y yepes 28 cyTOK nocJie BakinHauuu (M+m).

I[IpuBuTHIE AETH,

n=29

I'pynna cpaBHeHHUS,
n=29

Iloka3aTeu

(eAMHUILbI U3MEPEHUA) 28

10 BAaKIIMHAI[MH,

CYTKHM IocCJIe 28 cyTku nocne

[0 BaKI[MHAI[MH,

(M+m) BaK(ul\I/iI:;L)mn, (M+m) BaK(I.[MI/IiI:I;L)[I/II/I,

T'emom1o6uH (r/.) 117,78+1,83 119+2,25 126+7,0 118+0,6

Jpurpouursl (x10%/1) 4,13+0,37 4,05+0,21 4,46+0,28 4,25+0,11
JletrikouuTsl (x10°/1) 6,53+1,03 9,5+1,22 8,11+1,1 7,13+0,48
IManouykosisepHbie (%) 2,75+1,02 2,33%1,01 1,0+£0,48 1,0+£0,51

CermeHTosi sepHbIe (%) 31,5+3,37 38,5+3,5 32,0+£2,00 32,0+2,33
Jo3uHoPpuinl (%) 2,6 £0,75 2,33%0,44 4,8+1,27 3,4+1,29
JinmpouuTtsl (%) 57,63+3,37 51+9,5 53,16+3,18 62,6+2,44
MonouuTtsl (%) 9,131£2,16 6,75%£1,63 6,8+2,44 6,0£2,0

CO3 (MM /4) 4,86%2,41 5,33+3,11 4,2+1,04 4,0+£1,41

Ta6snna 6. [lokazaTev 6HOXMMUYECKOT0 aHA/IN3a KPOBH Y MPUBUTHIX U HE IPUBUTHIX JIeTeH — 10 BaKI[MHALIUU
U yepe3 28 cyTOK nocJie BakiuHanuu (M+m).

IIpuBUTHIE AETH, I'pynna cpaBHeHMS,
n=29 n=29
Iloka3aTeu
(eAMHHUIBI M3MEpPEHUs) 10 BaKLIMHAIUH, 28 cyTkm mocse 10 BaKL[MHAIWH, 28 cyTiu nocae
BaKIMHALWH, BaKIMHALUH,
(M#£m) (M£m)
- (M+m) - (M£m)

BuupyGuH o6mui 8,33+1,51 7,25+0,43 8,36+1,51 7,240,24
(MKMOJIB /1)

AJT (Ex/n) 27,03+1,63 25,73+2,45 27,2+1,63 31,5+5,16
ACT (Eg/n) 42,13+2,95 44,442 34 40,8+2,95 45,33+4,0
06mumii 6e10K (r/n) 59,28+3,46 58,3+1,31 57,03+4,04 57,14+1,19
KpeaTtuHuH (MKMOJIb/JI) 45,89+1,9 38,4+3,52 41,3+1,9 35,5+2,75

OneHkKa nokasaTesiell GHOXMMHYECKOTO aHa/IM3a
ChIBOPOTOK KPOBH INMPUBUTHIX JIeTEH He BbISIBUJI
CyLleCTBEHHbIX H3MeHeHHUU. OCHOBHBIE TIIOKa-
3aTesiM GMOXMMHYECKOr0 aHa/M3a KPOBU COOT-
BETCTBOBaJIM HOpMe B 00€eUX TpyIlnax, TaKxKe He
ObLJI0 06HAPYKEHO CTATUCTUYECKHU JIOCTOBEPHBIX
pas/Myuil Mexay (GOHOBBIMHU IMOKA3aTeJIMU U
noKasaTeJIsIMU, TOJIyYeHHbIMU yepe3 28 fHel no-
cie BakyuHauuu (p>0,05). Cogeprxkanue

ob1iero 6esKka B CIBOPOTKE KPOBU 10 BaKLUHa-
nuu (59,2843,46%) u nocne (58,3+1,31%) cBuge-
TEJIbCTBOBAJIO 06 OTCYTCTBUM BJIMSHUS BaKIIUHbI
Ha 6eJIOKCUHTE3UPYIOILYI0 GYHKIIMIO IeYeHHU.

JluHaMuKa cofiep:kaHUs 00Iero UMMYHOTJIOOY-
JIMHA Kyacca E B cbIBOpOTKaxX KpOBU MPUBUTHIX U
He NNPUBUTHIX JleTel npejcraBieHa B Tabsule 7.

B



% O H R ONE HEALTH & VOL. 1, ISSUE 1
et o) & RISK MANAGEMENT 2020
Ta6auna 7. Cofepkanue o61ero yposHs IgE B cbIBOPOTKaX KPOBU NPUBUTHIX U HEPUBUTBIX JieTel -

J0 BaKIMHAIMKU 1 Yepe3 28 CyTok noc/e BakuuHanuy (M+m).

IIpuBuTEIE AETH I'pynna cpaBHeHUA
IMoka3zaTeu n=29 n=29
(HopmMma) 28 cyTku nocJe 28 cyTKHM nocJie Bak-
710 BaKL[MHAL[MH 10 BaKI[MHAL[MH
BaKLMHAIWH, [[MHAL[HH,
06 yposeHs, IgE 37,46+3,12 33,65+2,27 15,55+3,72 14,48+3,59

(mo 130ME/ma)

B ocHoBHO# rpymnne JieTeil ypoBeHb obiero IgE
M3Haya/IbHO ObLJ BbIlLIE, YeM Y JeTed TpyHIbl
CpaBHEHMUs U Ha 28 CYTKU CyllleCTBEHHO He U3Me-
Huics (p>0,05) B 06eux rpynnax.

PeByanaTbIO6HHHD dHaJIN3a MO4YH y NPUBHUTBIX
HaXOJW/INCb B IIpeJesiaX HOPMaJIbHbIX ¢H3HOHO-
FHqECKHXBeHHQHH,qTOCBHﬂeTEHbCTBOBaHOO6OT-
CYyTCTBHUH TOKCUYE€CKOI'O BO3[L€IZCTBPIH BaKIIMHbI HA
MOquHAEHHTeHbeKEOpFaHbIHpHBHTbD(ﬂeTEﬁ.

OueHka cojiepkaHus creluPpUIECKUX aHTHUTeJ
K MoJIMCaxapujaM IHEBMOKOKKA B ChIBOPOTKE
KpOBHU Ha 28 CyTKHU NOCJe UMMYHU3ALUU JeTeH,

CTpaZlaloIuX GPOHXOJIETOUHOH JMcIlIa3rel, BbI-
SIBUJIO yBesindeHue cyMMapHbix IgG B 5,5 pasa, B
CpaBHeHUU C 29 pebeHKOM Ipynibl CpaBHEHUS.
Cpennereometpuueckoe TuTpoB (CI'T) aHTUTEN
B OCHOBHOU rpymnne JeTed A0 BaKLMWHALMUU CO-
ctaBua 25,46 y.e. Yepes 28 fHel nocjie BaKLu-
HallUW YPOBEHb CyMMapHbIX aHTUTes [gG Bo3poc
U coctaBua 142 y.e. (p<0,05). Bo BTOpoO# rpymie
CpaBHeHUS y JleTed ypoBeHb IgG Kk mosincaxapu-
JaM ITHEBMOKOKKa 4depe3 28 JHell ocTalicd Ha
HCXO/IHOM ypOBHe U He uaMeHuscd (35,24 y.e. u
35,39 y.e. cooTBeTcTBEHHO, p>0,05) (puc. 1).
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PucyHok 1. YpoBens cnenuoudeckux antuten (IgG) k nosrcaxapy/jaM MHEBMOKOKKA Y TPUBUThIX
HeJIOHOIIIEeHHbIX JIeTel C OPOHXO0JIErOYHOH AucIIazuei (n=29), U HeMPUBUTHIX (N=29) B IMHAMHUKe
(o BakuMHAIMKU U Yepe3 28 JHel nocsie BaKIMHALUK) B Y. €.

[IpocniekTUBHOE HAGJIIOIEHNE B TeYEHUE 3 JIET 32
IPUBHUTBHIMU HEJIOHOUIEHHBIMU AETHMU C GPOHXO-
JIETOYHOH M CIl/Ia3uen 1o cxeMe «3+1» v B rpyIine
CpaBHEHHUS MM03BOJINJIO BbISIBUTh OIpeie/IeHHbIN

ypoBeHb 3a00JIeBa€MOCTH BHEGOJbHUYHBIMHU
ITHEBMOHHUSIMH ¥ OTUTAMH CPEJIU IPUBUTBIX U He
NPUBUTHIX (TabJ1. 8).

Tabsnna 8. YpoBeHb 3a60/1eBaeMOCTH BHEOOJIBHUYHBIMU THEBMOHUSIMU U OTUTaMU CpeIM IPUBUTBIX U
HeNnpUBUTHIX (nokasaTesu Ha 1000 geTeit).

Ho3osioruyeckue Gpopmbl

IIpUBUTBIE JETH, I'pynmna cpaBHeHUs,

n=29 n=29
3a60/1eBaeMOCTh BHEOOJIbHUYHBIMY MHEBMOHUSIMHU 0 33,3
3a60/1eBaeMOCTb OTUTAMHU 66,7 241,4
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B rpynne npuBUTBIX HEJOHOILIEHHBbIX AeTel C
BJ1/] mokasaTesib 3a60/1eBaEMOCTHU OTUTaMu (66,7
Ha 1000 neTeit) 6611 HUXKeE B 3,5 pasa ueM cpeau
He NpUBUTHIX AeTel (241,4 Ha 1000 geteit), a
3a60JieBIINX BHEGOJbHUYHON MHEBMOHUEN Cpe-
1 TPUBUTBIX He 3apeructpuponraHo (p <0,05).
B rpymnmne cpaBHeHus1 y 3aboJieBlero pebeHkKa
Cc BHeOOJbHUYHOU nmHeBMoHMeM (33,3 Ha 1000)
B IIOCEBE MOKpPOThI BblAeNUICa Streptococcus
pneumoniae.

[IpociekTUBHOE HaAbJIIOleHHEe 32 TPUBUTHIMU He-
JOHOILIeHHbIMHU JIeTbMU C OPOHX0JIETOYHON AMC-
nja3vel B TeueHHe Tpex JieT MO3BOJIUJIO yCTa-
HOBUTbD 4 caydasi 3ab60/ieBaHUsI BHEOGOJbHUYHOU
NHEeBMOHHMEN (mokasaTesb cocTtaBus 137,9 Ha
1000 geTeit), BbI3BAHHBIX PeCIUPATOPHO-CHUHIU-
THaJbHbIM BUpycoM. CJjiydyaeB BHeOOJbHUYHOU
NHEeBMOHUH CpeJy IPUBUTHIX JleTel, BbI3BaHHbBIX
Streptococcus pneumoniae, B Xo/ie IPOCIeKTUBHO-
ro HaOJIlOJeHHUs B TeyeHHe 3 JIET He OTMEYeHO.

B rpymnme cpaBHeHHS YpOBeHb 3a60JieBa€MOCTHU
BHEOOJIbHUYHOM ITHEBMOHHEH He U3MEHUJICI JI0
Bo3pacTa 24 MecsileB, B JJa/IbHEUILEM JIeTU 3TOU
IPyNIbl ObLIX MPUBUTHI MPOTHUB MHEBMOKOKKO-
BOM MHpEKIL WU NyTeM IPOBeeHHs] OJHOKPATHON
BaKIMHAI[UU.

[lony4yeHHble pe3yabTaTbl BBICOKOIO MpOduUIs
0e30MacHOCTH, yMEPEeHHOU peaKTOTeHHOCTH, Bbl-
COKOW MMMYHOT€HHOW aKTUBHOCTU U Npoduiak-
TU4yeckol apdexkTBHOCTHU BaKLUHBI [IKB 13 y fe-
TeH, POJAUBIIUXCS HeJIOHOIIEHHBIMHU, U UMEIOIINX
OpOHXOJIETOYHYI0 AMCIJIA3WI0, MO3BOJIUJINA BHe-
JIPUTDb B MEUIUHCKYIO JIeITebHOCTb OT/le/IeHUS
KaTaMHe3a KpaeBOro IepHHATaJbHOIO IeHTpa
TEXHOJIOTHIO BaKI[MHALIMK HeJJOHOLIEHHBIX JeTeH
C BBICOKHMM PHUCKOM (3-i ypoBeHb OKa3aHHUs HEO-
HaATOJIOTUYECKOW MeJUIMHCKOU momoiiu). OxBa-
Thl BaKI[MHalMeld HeJOHOIIEHHbIX JeTeH, UMelo-
UX GPOHXO0JIETOUHYIO JUCIJIa3uio, B T. [lepMu B
2015-2017 rr. npeacTaBjeHbl B Tabule 9.

Ta6suna 9. OxBaT BaKIIMHALMeH HEJOHOIEHHBIX IeTeH, UMeIIHUX 6POHX0JIEFOYHYIO0 JUCIIA3UI0,
B T. [lepmu B 2015-2017 rr. (a6c¢. uucno, %).*

Ko/sim4ecTBO HeJOHOLIEHHbBIX

KosmmyectBO NPUBUTLIX,

L aeteii ¢ BJIJ, a6c. aoc. %

2015 107 80 74,7
2016 92 76 82,6
2017 51 49 96,0

*110 JaHHBIM peecTpa KpaeBoro nepuHaraabHoro renTpa 'bY3 [IK «Opaena «3unak [loueTta» [lepmckas kpaeBast

KJMHUYEeCKass 60JbHUIA».

AUCKYCCUHU
BrisiBsieHHasi BbICOKass 4actoTa (53,6+2,0%)
pacnpocTpaHeHHsT OpPOHXOJIEFTOYHOH  JIMCILIA-

3UM Cpeu POAMBUIMXCS HEJJOHOLIEHHBIX JeTel
C 3KCTpeMaJlbHO HMU3KOM Maccod Tesa - Cpej-
HEMHOT'0JIETHUN ypOBeHb NepBUYHOMN 3a60J/€eBa-
e€MOCTH cocTaBuJ 767,0+3,9 npu ob6111eM nmokasa-
Tesie 1429,3+4,1 va 1000 u cpeau aeteu ¢ oueHb
HM3KOW Maccoi Tesna (41,1+x1,8%) cpeaHeMHO-
roJieTHUM YpoBeHb MEePBUUYHOU 3a60/ieBaeMOCTHU
-157,3+2,3 npu o611eM nokasateJse 382,4+3,2 Ha
1000 Ha poHe HeCHUKAEMOTO KOJIMYeCTBA HeJl0-
HOIIIEHHBbIX AeTel (6,0+0,3%) AUKTyeT HEO0OXO-
JIUMOCTb CBOEBPEMEHHOM BaKIMHONPOUJIAKTHU-
KU MTHEBMOKOKKOBOM MH}eKIIMU cpeiu HauboJiee
BOCIIPUHUMYUBBIX JleTel, UMEeIIUX OpOHX0J1eroy-
HY0 IaTOJIOTHIO.

BBesnenue BakiHbl [IKB 13 He/loHOLLIEHHBIM Jl€e-
TSIM, CTPaAA0LIMX OPOHX0JIETOYHOH AUCIIa3UeH,
BBISIBUJIO XOPOIIYIO IEPEHOCUMOCTD (OTCYTCTBUE

KJIMHUYECKUX TMPOSIBJIEHUH  OPOHXO00OCTPYK-
TUBHOI'O CMHJIpOMa M HEraTUBHOI'O BJMUSHUS Ha
JIbIXaTeJIbHYI0 CUCTEMY — He HabJII0/aloch arl-
HOe W JlecaTypaldu Cpesu MPUBUTHIX), clabyIo
peakToreHHoctb (17,2+0,57%) u cxoxylo mnepe-
HOCHMOCTb BaKLMHBI C JIOHOIIEHHBIMU J1€TbMHU
(16,5%£0,55%), BbIcOKMI mNpodu/ab 6Ge3omacHo-
CTU (OTCYTCTBHE KaKHUX-JIMOO MaTOJOTHYECKUX
OTKJIOHEHUH B IOKa3aTessaX OOLlero aHaausa
KpOBH, GMOXMMHUYECKOI0 aHa/lu3a KpOBH, 06lLe-
ro aHaJv3a MOYU U cojep:kaHus obuiero IgE B
JIMHaMUKe), BbICOKME UMMYHOI'€HHble CBOWCTBA
(cepokoHnBepcus - 93,1%, pakTop cepoKOHBep-
cuu - 5,5) U ee BBICOKYIO MPOPUIAKTUUECKYIO
3P deKTUBHOCTDL (HAOJ/I0JA/I0Ch CYLIECTBEHHOE
CHW)KeHHe YPOBHS 3a60J1eBa€MOCTH OTHUTAMH U
He pPerucTpUpOBaIUCh CJy4yald BHEOOJbHUYHOU
IIHEBMOHUHU CpeJii TPUBUTHIX).

HpI/I COBMEUI€EHNHU MMMYHH3AllUW NPOTHUB ITHEB-
MOKOKKOBOH I/IH(l)eKLU/II/I HEJOHOUEHHbIM AETAM
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C OpOHXOJIErOYHOW TMaToJIOTUEW NpU MNepBOM
BBeJleHUHU BaKUUHbI [IpeBeHap 13 U BakIMHBI
npoTUB BUpycHoro renatuta B (34,5+0,57%), c
VHAaKTUBHPOBAHHOW MOJMOMHUENUTHOU BaKLU-

NOCTBAaKLMHA/JIbHBIX peakyUil y MPUBUTHIX, B yC-
JIOBUSIX IPOCNIEKTUBHOI'O KOHTPOJIMPYEMOTO paH-
JIOMHU3UPOBAHHOI'0 KJIMHUYECKOIo HabJlo/eHus,
HU B OZJHOM CJlyyae NOCTBAaKLMHAJbHbIX peaKLUi

Hoit (3,5%£0,57%) u TeTrpakcumoM (3,5%=%0,57%) He oTMeueHO.
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Key words: human Introduction. It is estimated that over 15% of couples of reproductive age face infertility
semen, male infertility, worldwide. In about half of these cases the male factor is involved. To assess the potential of
diagnosis, reference male fertility the spermiogram analysis may not always be an optimal diagnostic tool, but
values. it remains the basic clinical tool.
Material and methods. The purpose of the study is to analyze the regional tendencies
of the semen quality in male partners of couples facing infertility. A retrospective study
of 4625 patients subject to semen analysis between 2012-2018 was conducted. All semen
samples were collected after a recommended period of sexual abstinence of three to five
days. The spermiogram analysis was performed by the computerized method according to
WHO guidelines for Human Semen analysis, 2010.
Results. Of the total number of 4625 men examined, 1861 (40.2%) presented normal values
of semen - normozoospermia, and 2764 (59.8%) showed abnormal semen parameters.
Asthenozoospermia was the most common abnormality profile recorded in 1394 (30.2%)
men, followed by oligoasthenozoospermia diagnosed in 973 men (21.0%). Azoospermia
was found in 200 men with an estimated prevalence of 4.3%. In 113 men examined,
oligozoospermia was found in 2.4%. Oligoasthenoteratozoospermia was diagnosed in 1.5%
and necrozoospermia in 0.3%.
Conclusion. The study provides the first evidence that semen quality in men in the Republic
of Moldova who are facing infertility in couples has deteriorated over the years.

Cuvinte cheie: EVOLUTIA CALITATII MATERIALULUI SEMINAL LA BARBATII PARTENERI DIN
material seminal, CUPLURILE INFERTILE iN REPUBLICA MOLDOVA

infertilitate masculind,
diagnostic, valori de
referintd.

Introducere. La nivel mondial se estimeazd cd peste 15% dintre cuplurile de vdrstd
reproductivd se confruntd cu infertilitatea, iar in aproximativ jumdtate din aceste cazuri
este implicat factorul masculin. Pentru evaluarea potentialului de fertilitate masculind
spermograma poate sd nu fie intotdeauna un instrument de diagnostic optim, cu toate
acestea insd rdamdne in continuare instrumentul clinic de bazd.

Material si metode. Scopul: analiza tendintelor regionale ale calitdtii materialului seminal
la barbatii din cadrul cuplurilor ce se confruntd cu infertilitatea. Studiu retrospectiv a fost
efectuat in perioada 2012-2018 pe un esantion de 4625 bdrbati care au fdcut analize ale
materialului seminal. Recoltarea probelor a fost facutd dupd abstinentd de la ejaculare timp
de 3-5 zile in conditii de laborator. Spermograma s-a realizat prin metoda computerizatd
conform criteriilor si valorilor de referintd stabilite de OMS in anul 2010.

Rezultate. Din numdrul total de 4625 de bdrbati investigati, 1861 (40,2%) au prezentat
valori normale ale materialului seminal normozoospermie si 2764 (59,8%) au prezentat
tulburdri de spermatogenezd. Cea mai frecventd anomalie a spermatogenezei a fost
inregistratd astenozoospermia - la 1394 de bdrbati cu o frecventd de 30,2%, urmatd de
oligoastenozoospermia - la 973 de bdrbati in 21,0% din cazuri. La 200 de bdrbati a fost
inregistratd azoospermia, frecventa fiind de 4,3%, iar la 113 bdrbati investigati a fost
depistatd oligozoospermia cu frecventa de 2,4%, oligoastenoteratozoospermia - in 1,5% si
necrozoospermia - in 0,3%.

Concluzii. Studiul confirmd, cd calitatea materialului seminal a bdrbatilor din Republica
Moldova, care se confruntd cu infertilitatea in cuplu, se deterioreazd de-a lungul anilor.
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INTRODUCTION

Infertility affects an estimated rate of 15% of cou-
ples of reproductive age worldwide, and in about
half of these cases the male factor is involved (1).

The causes of infertility can be divided into four
broad categories: 1) female factor; 2) male fac-
tor; 3) couple factor - due to cumulative female
and male infertility; 4) idiopathic infertility, une-
xplained. The exact percentage for each of these
categories is difficult to determine; however, it
is generally reported that in about 40% of cases
infertility is due to female cause, in 40% - male
cause, and in 20% - anomalies detected in both
partners (1, 2). Thus, the examination of the male
partner is as important as the female one for the
assessment of couple’s fertility. Medical history
and physical examination are standard assess-
ments for all men, including semen analysis.

The spermiogram evaluation is relevant for the
appreciation of the functional status of the semi-
niferous tubules, epididymis, and accessory sex
glands. The prognostic value of semen characte-
ristics, such as sperm concentration, percentage of
motility, and morphology represents the first line
of examination in the diagnosis of male infertility
(3). Semen analysis may not always be an optimal
diagnostic tool, but it still remains the basic clinical
tool for the evaluation of male fertility potential (4).

Important treatment decisions in male infertility
are largely based on spermiogram results. There-

fore, it is essential that the human semen analysis
be performed according to the updated require-
ments of the World Health Organization (WHO),
2010 (5). Inrecent years, the European Society for
Human Reproduction and Embryo-logy (ESHRE),
in collaboration with the WHO, have developed a
program to improve laboratory standardization in
terms of sperm sample diagnosis and assessment
criteria (6).

MATERIAL AND METHODS

The purpose of the study is to analyze the regional
tendencies of semen quality in male partners of
couples facing infertility.

The study presents a retrospective evaluation of
4 625 patients in the Republic of Moldova subject
to semen analysis during 2012-2018. All semen
samples were collected in laboratory conditions
after a recommended period of sexual abstinence
of three to five days. Each sample was incubated
at 37°C and analyzed within an hour. The spermi-
ogram analysis was performed by the computeri-
zed method on the automated analyzer SQA IIC-P
(Medical Electronic Systems, USA). Semen analy-
sis was performed according to the WHO Labora-
tory Manual for the Examination and Processing
of Human Semen, 5th edition, 2010 (tab. 1). All
patients are part of infertile couples who made
appointments for doctor's consultation in the Re-
promed Center.

Table 1. Semen parameters and reference values according to WHO (2010).

Abstinence (days) 3-7 days
Volume (mL) >1.5mL
Color <2 cm
Liquefaction time <60 min
Viscosity 2 cm
pH 27.2
Leukocytes <1 mln/mL
Sperm Concentration (mln/mL) > 1.5 mL
Total number of spermatozoa (mln/ejaculate) =39 min
Progressives sperm motility (%) >232%
Concentration of motile spermatozoa (mln/mL) =210 mln/mL
Total number of motile spermatozoa (mln/ejaculate) =215 mln
Concentration of functional spermatozoa (mln/mL) > 7 mln/mL
Total number of functional spermatozoa (mln/ejaculate) > 10.5 min/mL
Motility index >80
Morphology (Normal forms) (%) 24%
Vitality (9%) >58
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Interpreting the results, the spermiogram diagno-
sis was made according to the descriptive termi-
nology of the same WHO guidelines as follows:

- normozoospermia: total number/percentage
of sperm with progressive mobility and normal
morphology, being of equal value or above the
reference values;

- oligozoospermia: total number of sperm/sperm
concentration below lower reference limit;

- asthenozoospermia: sperm motility below 40%
or rapid progressive sperm motility <32%;

- teratozoospermia: percentage of normal sperm
below 4%;

- oligoasthenozoospermia: low concentration and
low percentage of progressively motile sperm;

- oligoteratozoospermia: low total number of
sperm and low percentage of normal forms;

- asthenoteratozoospermia: percentage of moti-
le sperm and normal sperm below low referen-
ce limit;

- oligoasthenoteratozoospermia: low total num-
ber of sperm/low percentage of motile sperm
and normal forms;

- cryptozoospermia: very low spermatozoa con-
centration in ejaculate <1 million/mL;

- hypospermia: semen volume < 1,5 mL;

- hyperspermia: semen volume >1,5 mL;

- leukospermia/pyospermia: presence of leu-
kocytes in ejaculate above reference limit;

- hematospermia: presence of blood in ejaculate;

- necrozoospermia: low percentage of live and
high percentage of immotile sperm;

- aspermia: complete lack of semen with ejaculation;

- azoospermia: absence of spermatozoa in the
sediment of a centrifuged semen sample.

RESULTS

In the biology laboratory of the Repromed Center,
Chisinau, Republic of Moldova, the spermiogram
was performed in 4625 men, during 2012-2018.
The Repromed Center is an Assisted Reproduction
Center where the vast majority of infertility cou-
ples from all over the country present themselves.
Spermiograms were performed over the following
years: 2012 - 206 patients, 2013 - 702 patients,
2014 - 854 patients, 2015 - 800 patients, 2016 -
717 patients, 2017 - 703 patients, and 2018 - 643
patients. The number of semen analyses in the
studied period is relatively constant. Except for
2012, because patients were registered since the
middle part of the year since the Repromed Center
started activity (tab. 2).

Table 2. Distribution of men according to their semen characteristics in the period 2012-2018
in the Republic of Moldova.

Absolute number

Semen parameters 2012 2013 2014 2015 2016 2017 2018 Total &
Normozoospermia 103 358 348 340 260 235 217 1861 40.2
Oligozoospermia 13 24 16 18 10 6 113 2.4
Oligoasthenozoospermia 27 90 166 173 165 170 182 973 210
Asthenozoospermia 44 179 245 231 235 250 210 1394 30.2
Oligoasthenoteratozoospermia 5 13 12 11 13 3 68 1.5
Necrozoospermia 6 3 1 16 0.3
Azoospermia 14 32 28 25 25 24 200 4.3
Total 206 702 854 800 717 703 643 4625 100

Of the total number of 4 625 men examined, 1 861
(40.2%) presented normal values of semen - nor-
mozoospermia, 2 764 (59.8%) showed abnormal
semen parameters. The most common profile of
abnormality recorded in our study was astheno-
zoospermia in 1 394 men from 2012 to 2018 with
a frequency of 30.2%, followed by oligoastheno-
zoospermia being diagnosed in 973 men - 21.0%.
Azoospermia was recorded in 200 men with an
estimated prevalence of 4.3%. In 113 men exami-
ned, the frequency of oligozoospermia accounted

for 2.4%. In 113 men examined, oligozoospermia
was detected in 2.4%. Oligoasthenoteratozoos-
permia was diagnosed in 68 men (1.5%) and ne-
croszoospermia in 16 men (0.3%) (tab. 2, fig. 1).

Normozoospermia was considered according to
the following WHO criteria: sperm concentrati-
on 21.5 mln/mL, total number of sperm cells =39
mln, progressive sperm motility 232% and mor-
phology 24%. The results of normozoospermia
analysis were recorded in 2012 and 2013 with a
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frequency of 50.9%. In 2014, the normal values of
spermiogram decreased by 10.2%, the frequency
accounted for 40.7%. In 2015 the situation im-
proved insignificantly compared to 2014 by 1.8%.

Over the following years a decrease of normal
values of spermatogenesis was also observed. In
2016 the frequency accounted for 36.3%, in 2017
-33.4%,in 2018 - 33.7% (fig. 2).

Necrozoospermia
Oligoasthenoteratozoospermia
Oligozoospermia

Azoospermia

Oligoasthenozoospermia

Astenzoospermia

Normozoospermia 40,2

0 5 10 15 20 25 30 35 40 45

Figure 1. Distribution of patients according to semen analysis during the period 2012-2018.

2012 | 50.9

2013 | —— 50.9
2014 I 40.7
2015 | ——— 42..5
2016 | —— 36.3
2017 | —— 33 .4

2018 I 33.7

Figure 2. Frequency of normozoospermia in men during 2012-2018.

According to the results of asthenozoospermia
analysis in 2012 the frequency was 21.7%. In
2013 the frequency increased by 3.7% compared

values of asthenozoospermia also increased, in
2014 - 28.6%, in 2015 - 28.8%, in 2016 - 32.7%,
in 2017 - 35.5%, and in 2018 - 32.6% (fig. 3).

to the previous year. Over the following years the

20712 | 21.7

2013 I 25.4
2014 I mmm—————— 238.6
2015 | —— 28.8
2016 | —— 32.7
2017 | IIIEEEm————————————————— 355

2018 I mmmmmmm—————————— - 32.6

Figure 3. Frequency of men with asthenozoospermia during 2012-2018.
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DISCUSSIONS

The study shows that during 2012-2018, the ab-
normal semen quality was found in approximately
59.8% of male partners of couples facing infer-
tility (tab. 2). A high incidence of spermatogenic
disorders is also found in other studies (7, 8, 9)
According to our data, this percentage increased
from 50% in 2012 to 66.3% in 2018 (tab. 2).

This represents a significant increase in sperma-
togenesis abnormalities, although the WHO in-
troduced lower baseline values in 2010. Thus, an
alarming phenomenon of decreased male fertility
can be observed in fertility clinics in the Republic
of Moldova, which could be correlated with sperm
decline described in the literature. This has been
illustrated by several studies from multiple world
regions that argue that men’s reproductive heal-
th has been in rapid decline in the recent years
(10, 11).

In the present study we observe that sperm con-
centration in the semen and healthy sperm count
have decreased considerably. If in 2012 and 2013
the frequency of normozoospermia was 50.9%,
over the following years a decrease in the normal
values of spermatogenesis could be observed, ac-
counting for 33.7% in 2018 (fig. 2).

The most common profile of abnormality in our
study was asthenozoospermia recorded in 1394
men with a frequency of 30.2% (fig. 1). It is very
noticeable that the abnormal frequency of sperm
motility increased from 2012 to 2018. Thus, in
2012 the frequency of asthenozoospermia was
21.7%, in 2014 - 28.6% it increased, in 2015 -
28.8%, 2016 -32.7%, in 2017 - 35.5%. In 2018
there was a slight decrease of asthenozoospermia
- 32.6%, most probably due to a lower number of
appointments of couples with infertility compared
to the previous year (fig. 3). According to literatu-
re data, this abnormality is found in 40% of men,

CONCLUSION

affecting their fertility. The role of socio-psyc-
ho-behavioral factors in the development of this
abnormality has been demonstrated. Psychologi-
cal stress, smoking and alcohol are modifiable risk
factors for the number of motile sperm (12). Also,
sperm motility depends on its specific structures
such as microtubules, outer dense fibers and mi-
tochondria that provide energy for sperm move-
ments (13).

The second cause of spermatogenesis disorder
identified in our study was oligoastenozoosper-
mia with a frequency of 21.0%. Oligoastenozoos-
permia is a combination of reduced sperm motility
and low sperm count. According to bibliographic
sources it is the most common cause of male infer-
tility (14). The causes of this disorder are hetero-
geneous, such as cryptorhidia, varicocele, chronic
infections, hormonal causes, psychoemotional cau-
ses, metabolic causes, etc. In 20% its etiology and
pathogenesis are not fully elucidated and may be
associated with specific gene abnormalities (13).

The frequency of azoospermia in the current study
accounts for 4.3%. According to bibliographic so-
urces azoospermia is found in 8% of infertile men
and in 1% of the male population (15). In the case
of lack of sperm or an extremely small number, a
genetic cause may be identified in about 21-29%
(16). In this context, cytogenetic tests for karyoty-
pe analysis as well as molecular genetic evaluati-
on of Y-chromosome microdeletions analysis and
mutations in the Cystic Fibrosis Transmembrane
Conductance Regulator (CFTR) gene are fully jus-
tified and important to exclude a possible cause of
genetic origin. Abnormal genotype may be present
in up to 12% of azoospermic men and 4% of oli-
gospermic men. Cystic fibrosis screening is recom-
mended for azoospermia if it is due to congenital
bilateral absence of the vas deferens (CBAVD).
Optional Y-chromosome microdeletion screening
can be carried out if sperm count is <5 million/mL.

1. Our results clearly show that semen quality in the population of men in couples with infertility in
the Republic of Moldova decreased from 2012 to 2018. As many authors suggest, we also believe that
environmental and lifestyle factors have negatively affected the quality of semen development. The con-
tribution of genetic factors cannot be excluded either.

2. Therefore, the analysis of the regional tendencies of semen quality is necessary and can be considered
an indirect factor in assessing the tendencies in male infertility.

CONFLICT OF INTEREST

No conflict of interest was declared by the authors.

N0



ONE HEALTH &
RISK MANAGEMENT

£ OH.R

VOL. 1, ISSUE 1
2020

REFERENCES

1. Agarwal A, Mulgund A, Hamada A, Chyatte MR. A
unique view on male infertility around the globe.
Reprod Biol Endocrinol. 2015;13(1).

2. Esteves SC, Zini A, Aziz N, Alvarez ]G, Sabanegh ES,
Agarwal A. Critical appraisal of world health orga-
nization’s new reference values for human semen
characteristics and effect on diagnosis and treat-
ment of subfertile men. Urology. 2012; 79(1):16-22.

3. Huyghe E, Izard V, Rigot JM, Pariente JL, Tostain J.
Evaluation de ’homme infertile: recommandations
AFU 2007. Prog en Urol. 2008; 18(2):95-101.

4. Gill K, Jakubik ], Rosiak-Gill A, Kups M, Lukaszuk
M, Kurpisz M, et al. Utility and predictive value of
human standard semen parameters and sperm dna
dispersion for fertility potential. Int | Environ Res
Public Health. 2019; 16(11).

5. World Health Organization. Department of Repro-
ductive Health and Research. WHO Laboratory Ma-
nual for the Examination and Processing of Human
Semen. 5th ed. Geneva: World Health Organization;
2010; (1)-287.

6. Cooper TG, Noonan E, von Eckardstein S, Auger ],
Baker HWG, Behre HM, et al. World Health Organi-
zation reference values for human semen characte-
ristics. Hum Reprod Update. 2009; 16(3):231-45.

7. Niang L, Ndoye M, Labou I, Jalloh M, Kane R, Diaw
J], et al. Profil épidémiologique et clinique de l'in-
fertilité masculine a I'hopital général de Grand-Yoff,
Sénégal: a propos de 492 cas. Andrologie. 2009;
19(2):103-7.

8. Owolabi AT, Fasubaa OB, Ogunniyi SO. Semen qu-
ality of male partners of infertile couples in Ile-Ife,
Nigeria. Niger ] Clin Pract. 2013; 16(1):37-40.

Date of receipt of the manuscript: 15/12/2019
Date of acceptance for publication: 31/01/2020

Stela RACOVITA, ORCID 0000-0002-0900-0096

9. Basnet P, Hansen SA, Olaussen IK, Hentemann MA,
Acharya G. Changes in the semen quality among
5739 men seeking infertility treatment in Northern
Norway over past 20 years (1993-2012). Journal of
Reproductive Biotechnology and Fertility. 2016; 5:1-7.

10. Geoffroy-Siraudin C, Dieudonné Loundou A, Romain
F, Achard V, Courbiére B, Perrard MH, et al. Decline
of semen quality among 10 932 males consulting for
couple infertility over a 20-year period in Marseille,
France. Asian ] Androl. 2012; 14(4):584-90.

11.Louis JF, Thoma ME, Sorensen DN, Mclain AC, King
RB, Sundaram R, et al. The prevalence of couple in-
fertility in the United States from a male perspecti-
ve: Evidence from a nationally representative sam-
ple. Andrology. 2013; 1(5):741-8.

12.Li Y, Lin H, Li Y, Cao ]. Association between so-
cio-psycho-behavioral factors and male semen qu-
ality: Systematic review and meta-analyses. Fertil
Steril. 2011; 95(1):116-23.

13.Gupta Sanjay, Swapnil S. Singhai. Management of
oligoasthenozoospermia: an observational clinical
study. European Journal of Pharmaceutical and Me-
dical Research, 2016; 3(6):387-90.

14.Punab M, Poolamets O, Paju P, et al. Causes of male
infertility: a 9 - year prospective monocentre study
on 1737 patients with reduced total sperm counts.
Hum Reprod. 2017; 32(1):18-31.

15.Lee ]JY, Dada R, Sabanegh E, Carpi A, Agarwal A.
Role of genetics in azoospermia. Urology. 2011;
77(3):598-60.

16.Hamada A], Esteves SC, Agarwal A. A comprehensi-

ve review of genetics and genetic testing in azoos-
permia. Clinics. 2013; 68 (SUPPL.1):39-60.

sl



ONE HEALTH & VOL. 1,ISSUE 1
&%ﬂ O H&R RISK MANAGEMENT 2020

‘,%,' MEDICAL

SCIENCES

CONTROLUL SI EVALUAREA RISCULUI EXPUNERII
POPULATIEI LA RADON iN REPUBLICA MOLDOVA

Liuba CORETCHI?, Ion BAHNAREL!?, Mariana GINCUY, Alexandra COJOCARI,
Marcus HOFFMANN?

!Agentia Nationald pentru Sanatate Publica, Chisinau, Republica Moldova
ZUniversitatea de Stat de Medicina si Farmacie Nicolae Testemitanu, Republica Moldova
3Universitatea de Stiinte Aplicate din Elvetia de Sud, Canobbio-Lugano, Elvetia

Autor corespondent: Liuba Coretchi, e-mail: coretchiliuba@gmail.com

DOI: 10.5281/zenodo.3701164 CZU: 614.73:546.296(478)

Key words: radon, CONTROL AND EVALUATION OF THE RISK OF POPULATION EXPOSURE TO RADON

public health, risk. Introduction. A safe way to reduce the onset of oncological diseases is to protect the pop-
ulation from exposure to radon. In order to know the risk of radon influence on the health
of the population, it is necessary to quantify the radon concentrations in the homes air and
environment components.
Material and methods. The aim of the study was to monitor radon concentrations in the
air from different types of housing (n=2500), in rural and urban areas, on the territory of the
Republic of Moldova, by using RADTRAKZ2-type detectors, with the assessment of the risk of
population exposure to radon. The exhibition period was 90 days.
Results. The results indicate on the radon problem existence on the country territory and
the need for a strict solution of the problem. Thus, in 615 homes from the studied ones (25%)
the radon concentration was higher than the national norms; in 662 homes (26%) radon
concentration was higher than European norms. In 1277 homes (51%) radon concentration
was higher than National/European norms. In connection with the above, the Government
Decision draft was elaborated. A special role is given to the need to elaborate and make
changes to the Building Code, with the need to monitor radon when commissioning residen-
tial buildings.
Conclusions. The results denote increased variability of the radon concentrations accord-
ing to the geographical area, the type of housing and other factors. Radon mapping identi-
fied the localities with high risk of exposure of the population to radon.

Cuvinte cheie: radon, Introducere. O cale sigurd de diminuare a declansdrii maladiilor oncologice o constituie

sdndtate publicd, risc  protectia expunerii populatiei la radon. In vederea cunoasterii riscului influentei radonului
asupra sandtdtii populatiei este necesard cuantificarea concentratiilor de radon in aerul din
locuinte si din componentele mediului ambiant.
Material si metode. Scopul studiului a constat in monitorizarea concentratiilor de radon
in aerul din diferite tipuri de locuinte (n=2500), din zonele rurale si urbane, de pe teritoriul
Republicii Moldova, prin utilizarea detectorilor de tip RADTRAKZ2, cu evaluarea riscului ex-
punerii populatiei la radon. Perioada de expozitie a constituit 90 de Zzile.
Rezultate. Rezultatele indicd asupra existentei problemei radonului in locuinte, pe teritoriul
tdrii si necesitatea solutiondrii stringente a problemei. A fost constatat cd, in 615 locuinte
studiate (25%) concentratia radonului depdsea normele nationale, iar in 662 de locuinte
(26%) a depdsit normele europene. Astfel, in 1277 de locuinte (51%) analizate concentratia
radonului a fost mai mare decdt normele nationale/europene. In rezultatul celor expuse a
fost elaborat proiectul Hotdrdrii de Guvern ,Cu privire la aprobarea Strategiei Nationale
privind reducerea riscului asociat iradierii naturale, inclusiv a radonului”. Un rol deosebit
il constituie elaborarea si efectuarea modificdrilor la Codul constructiilor, cu necesitatea
monitorizdrii radonului la darea in exploatare a cladirilor locative.
Concluzii. A fost stabilitd variabilitatea sporitd a radonului in aerul din locuinte in functie
de zona geograficd, tipul locuintei, dar si de alti factori. Cartarea radonului pe teritoriul
tdrii a rezultat identificarea localitdtilor cu risc sporit de expunere a populatiei la radon.
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INTRODUCERE

Expunerea populatiei la sursele radioactive natu-
rale se datoreaza in primul rand radonului (**Rn),
aceasta constituind peste 50% din expunerea to-
tala (1). Radonul este un gaz radioactiv, care este
produs in mod continuu de #?Ra, descendent al
uraniului. Radonul este elementul cu numarul de
ordine 86 din tabelul periodic, facand parte din
grupa a VIII-a, deci este un gaz inert, care odata
format, prin dezintegrarea elementelor grele din
crusta terestra, difuzeaza in gazele din sol sau din
apa si apoi este emanat in atmosfera. Radonul mi-
greaza spre suprafata prin spatiile porilor din sol,
fisuri etc.

Radonul poate patrunde in case datorita diferen-
tei de presiune din cladire si fundatia sa din sol.
Gazul migreaza prin fisurile din pereti, canale de
scurgere, conducte de comunicatii, materiale de
constructie si apa potabila (2).

Aportul radonului In expunerea interna si externa
a populatiei consta 1n aceea, ca acesta produce un
sir intreg de alti izotopi radioactivi pe de-o parte,
iar pe de altd parte, fiind un gaz inert, poate ajunge
in orice parte a organismului, fiind, in special, im-
plicat in afectarea sistemului respirator (2).

Radonul este considerat o substanta toxica din me-
diul ambiant si prezinta riscuri pentru sanatate,
ceea ce a condus la cresterea gradului de constien-
tizare a populatiei, efectuandu-se cercetari extin-
se, privind evaluarea concentratiei de radon din
locuinte (3, 4). Radonul din interiorul incaperilor
sporeste riscul de dezvoltare a cancerului bron-
hopulmonar, pozitionandu-se pe locul doi dupa
fumatul activ, care reprezinta cel mai mare risc de
aparitie a cancerului pulmonar. Mai mult de 85%
din decesele cauzate de cancerul bronhopulmonar
sunt printre fumatori (2, 5, 6). Politica controlului
tutunului este cea mai promitatoare directie in re-
alizarea obiectivelor de sanatate publica la capito-
lul controlului expunerii la radon (8).

Studiile epidemiologice si ecologice, efectuate re-
cent, demonstreaza impactul radonului asupra
dezvoltarii cancerului bronhopulmonar. Riscul
creste In functie de durata expunerii si de concen-
tratia radonului din interior. Expunerea totala la
radon are loc In locuinte, la scoala, la locul de mun-
3, dar si in localurile de agrement (3, 7).

Studiul prin modele statistice, aplicate celor mai
recent publicate date in domeniul estimarii inci-
dentei si mortalitatii pentru 25 de cancere majore,

efectuat in 40 de tari ale Uniunii Europene pentru
a. 2018, a demonstrat rezultate impunatoare. Ast-
fel, au fost estimate 3,91 mln de cazuri noi de can-
cer (exceptand cancerul de piele non-melanom) si
1,93 min de decese, cauzate de cancer in Europa,
cele mai uzuale fiind: cancerul de san (523 000
de cazuri), urmat de cel colorectal (500 000), de
cancerul pulmonar (470 000) si de cancerul de
prostatd (450 000). Aceste patru tipuri de cancer
reprezintd jumatate din rata totald a cancerului In
Europa. Cele mai frecvente cauze de deces, cauza-
te de cancer, au fost cancerul pulmonar (388,000
de decese), colorectal (243 000), de san (138 000)
si cancerul pancreatic (128 000). Numarul estimat
de noi cazuri de maladii oncologice a constituit
circa 1,6 mln la barbati si 1,4 mln la femei, cu 790
000 decese pentru barbati si 620 000 - femei (9).
In vederea diminuairii incidentei maladiilor onco-
logice, cauzate de radon, au fost elaborate unele
algoritme (modele) de informare a populatiei des-
pre riscul pentru sanatate, cauzat de expunerea la
radon (10, 11, 12).

MATERIAL SI METODE

Scopul studiului a constat in monitorizarea con-
centratiilor de radon in aerul din diferite tipuri de
locuinte din localitatile rurale si urbane ale princi-
palelor Zone ale Republicii Moldova: Nord, Centru
si Sud cu evaluarea riscului expunerii populatiei
la radon. Obiectivele au constat in elaborarea ghi-
dului de plasare a detectorilor pasivi in locuinte,
evaluarea caracteristicilor locuintelor si a cunos-
tintelor populatiei referitor la impactul radonului
asupra sanatatii, masurarea concentratiei de ra-
don 1n aerul de interior din 2 500 locuinte, prin
utilizarea detectorilor pasivi; citirea rezultatelor
concentratiilor de radon in Laboratorul RADONO-
VA, Uppsala, Suedia; analiza statistica a rezultate-
lor obtinute, cartarea concentratiilor de radon in
aerul din locuinte, pe teritoriul Republicii Moldo-
va, cu identificarea localitatilor tarii cu risc sporit
la radon. Ipoteza de cercetare: confirmarea/infir-
marea existentei pericolului pentru sanatate, in
rezultatul expunerii populatiei la radonul din ae-
rul din locuinte.

Ca material de studiu a servit aerul din 2500 lo-
cuinte de diferite tipuri, plasate In zonele rurale si
urbane ale principalelor Zone ale Republicii Mol-
dova: Nord, Centru si Sud. Criteriul de selectare a
punctelor de mdsurare a concentratiei de ?*?Rn -
punctele de masurare a concentratiei de ***Rn in
aerul interior au fost selectate randomizat, nemij-
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locit din zonele incluse in studiu: Nord, Centru si
Sud, conform metodologiei Comisiei Europene
(CE). Masurarile au fost efectuate preponderent la
parter, In dormitor sau in camera pentru oaspeti.
Au fost examinate datele cu privire la vechimea
locuintelor (tip nou sau vechi), anul constructi-
ei, tipul materialelor de constructie si de finisare
utilizate, adresa, prezenta/lipsa fundamentului,
conform chestionarului completat de proprietarul
locuintei. Masurarile au fost efectuate cu detectori
pasivi de lunga durata RADTRAK?2, perioada de
expozitie a constituit 90 de zile (fig. 1).

Figura 1. Detector RADTRAK?Z de masurare
a concentratiilor de #2?Rn in locuinte pe termen
lung - de la 2 luni pand la 1 an.

Metodologia pentru realizarea hdrtii de radon in
locuintele din Republica Moldova. Pentru reali-
zarea hartii de radon a fost utilizat caroiajul de-
finit in sistem Lambert - GISCO de catre Centrul
Comun de Cercetare (Joint Research Center (JRC),
din cadrul CE. Conform caroiajului stabilit, harta
Republicii Moldova este reprezentata prin 336
de celule cu laturile de 10x10 km? Pentru fiecare
celuld din gridul de referinta s-a calculat numarul
de masurari, media aritmetica, media aritmetica a
valorilor logaritmate, deviatia standard, deviatia
standard geometrica, mediana, valoarea minima
si maxima. Gruparea rezultatelor si redarea aces-
tora prin anumite coduri de culoare s-a efectuat
pornind de la valorile recomandate de CE. Pentru
compararea si integrarea acestor rezultate in har-
ta europeand de radon este necesara utilizarea
claselor de frecventa furnizate de JRC.

In vederea implementarii Directivei CE Nr.
2013/59/(13) si a estimarii igienice a nivelului de
expunere a populatiei Republicii Moldova la sur-
sele naturale de radiatii ionizante si a elaborarii
masurilor profilactice, in perioada 2010-2015 de
catre specialistii Agentiei Nationale pentru Sana-

tate Publica (ANSP) au fost efectuate circa 2982 de
masuratori ale concentratiilor de #2?Rn, prin meto-
de active, realizate astfel:

e 1779 in aerul de interior (case de locuit, gra-
dinite, scoli, Institutii Medico Sanitare Publice
(expunerea ocupationald), blocuri locative noi
date 1n exploatare etc.) prin metode active de
masurare a radonului;

¢ 891 indiverse surse de apa potabila, inclusiv in
apele din sonde si din fantanile de mina;

e 312 la exhalarea ???Rn din sol.

Metoda de determinare a concentratiilor de radon in
componentele mediului ambiant. Pentru efectuarea
masuratorilor concentratiilor de radon si a descen-
dentilor sdi de viata scurta: #2°Rn,?'8Po, 21Pb, 2*Bi
si 2Po 1n principalele componente ale mediului
ambiant, cat si in aerul din interi-orul locuintelor a
fost utilizat dispozitivul german, al companiei SA-
RAD, Radonometru RTM 1688-2 (fig. 2).

Figura 2. Radonometru RTM 1688-2.
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REZULTATE

In perioada de studiu cercetarile au fost axate pe
elaborarea metodologiei noi de investigare a ra-
donului in interior, prin metode de masurare de
lunga durata. Metodologia in cauza a fost utilizata
la masurarea ?*Rn in aerul de interior al diferitor
tipuri de locuinte (n=2500), in arii rurale si urba-
ne, ale principalelor zone ale Republicii Moldova.
Detectorii RADTRACK2, oferiti de catre Agentia
Internationala pentru Energie Atomica (AIEA) in
cadrul Proiectului de cooperare tehnica MOL9007
,Elaborarea Programului national (strategia si
Planul de actiuni) al controlului expunerii popu-
latiei Republicii Moldova la radon”, au fost plasate
in dormitoare/camere de oaspeti pe un termen de
circa 90 de zile.

In vederea realizirii investigatiilor/sondajului
concentratiilor de radon in interior, prin metode
de lunga durat3, au fost elaborate urmatoarele ce-
rinte/metodologii:

¢ Cerintele de plasare a detectorilor in locuinta.

¢ Chestionarele de identificare a conditiilor/ ti-
pului locuintelor.

e Acordul dintre investigatori ai radonului si
proprietarul locuintei.

e Chestionarul de evaluare a cunostintelor po-
pulatiei referitor la radon (Aprobat la Sedinta
Consiliului Stiintific al ANSP din 11.06.2019,
extras din procesul verbal nr. 4).

Materialele elaborate, impreuna cu detectorii, au
fostrepartizate medicilor sefi ai Centrelor de Sana-
tate Publica (CSP) regionale (n=10) in cadrul Ate-
lierului de lucru organizat de ANSP la 04.02.2019.

In lunaiunie (perioada de expunere a constituit 90
de zile) detectorii au fost colectati si expediati In
laboratorul RADONOVA din Suedia pentru citirea
informatiei (concentratia #?Rn), care a fost retri-
misa in decurs de doud saptamani in Laboratorul
Igiena radiatiilor si Radiobiologie, ANSP.

Rezultatele cercetarilor au demonstrat ca activita-
tea #2?Rn a variat 1n functie de tipul si amplasarea
locuintelor, de tipul materialelor de constructie,
utilizate In constructia cladirii; tipul solului adia-
cent cladirii si ventilatia incaperilor.

In Tabelul 1 este prezentati variabilitatea concen-
tratiilor de radon in aerul din locuinte pe teritoriul
Republicii Moldova. Rezultatele denota ca in circa
1170 locuinte din cele investigate, adica in 49% de
locuinte, concentratia radonului corespunde nor-
melor nationale/europene.

Tabelul 1. Rezultatele masurarii concentratiilor de radon cu detectori RADTRAK2 (masurare pasiva,
perioada de expozitie 30 zile) in 2500 locuinte in zonele rurale si urbane ale Republicii Moldova, a. 2019.

Nr. Concentratie radon, Bq/m? Locuinte, numdr %
1 Pini la 150 1170 49,00
2 160-290 615 25,00
3 300- 490 338 13,52
4 500-790 251 10,04
5 800-990 58 2,30
6 > 1000 15 0,60

Totodatd, in 615 locuinte (25%) concentratia ra-
donului depasea normele nationale; in 662 locu-
inte (26%) concentratia radonului depasea nor-
mele europene. Astfel, in 1 277 locuinte (51%)
concentratia radonului a fost mai mare ca norme-
le nationale/europene. Rezultatele indica asupra
existentei problemei radonului in locuinte pe te-
ritoriul tarii si necesitatea solutionarii stringente
a problemei. In legitura cu cele expuse a fost ela-
borat proiectul Hotararii de Guvern ,Cu privire la
aprobarea Strategiei Nationale privind reducerea
riscului asociat iradierii naturale, inclusiv a rado-
nului”, care a fost transmis Ministerului Sanata-
tii, Muncii si Protectiei Sociale pentru avizare. In

proiectul HG este stipulata necesitatea elaborarii
si efectuarii modificarilor la Codul constructiilor,
cu obligativitatea monitorizarii radonului la darea
in exploatare a cladirilor locative. Totodata, este
strict necesara monitorizarea radonului in soluri-
le pe care va fi amplasati cladirea. In térile vecine
astfel de cerinte sunt deja implementate.

A prezentat interes si studierea variabilitatii con-
centratiilor de radon in functie de coordonatele
amplasarii geografice a localitatilor. S-a stabilit o
variabilitate impunatoare pentru acest parametru,
cu variatii de la 150 Bq/m? in Chisindu pana la 415
Bg/m? in r-nul Causeni. Acest fapt poate fi explicat
prin geologia neuniforma a teritoriului (fig. 3).
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Cercetdrile au demonstrat variabilitatea concen-
tratiei radonului in locuintele din ariile urbane si
rurale ale Republicii Moldova, in functie de zona.
Astfel, in Zona de Sud valoarea medie a concentra-
tiei radonului a constituit 330 Bq/m?, in Centru -

250 Bq/m?, iar in Nord - 240 Bq/m?. Rezultatele
denota ca, cea mai mare concentratie a radonului
a fost detectatad in Sudul tarii (330 Bq/m?), fiind
urmata de Centru (250 Bq/m?) si de Zona de Nord
(240 Bq/m?) (fig. 4).
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Figura 3. Variabilitatea concentratiei radonului in aerul de interior al locuintelor amplasate in diferite raioane
geografice ale Republicii Moldova, a. 2019.
1 - r-nul Cduseni, 2 - Comrat, 3 - Vulcdnesti, 4 - Ceadar Lunga, 5 - Stefan-Voda, 6 - Nisporeni, 7 - Leova,

8 - Hancesti, 9 - Telenesti, 10 - Cimislia, 11 - Glodeni, 12 - Basarabeasca, 13 - Cantemir, 14 — Edinet, 15 - Balti,
16 - Cahul, 17 - Drochia, 18 - Floresti, 19 - Soroca, 20 - Calarasi, 21 - Taraclia, 22 - Sangerei, 23 - Criuleni,
24 - Rezina, 25 - Straseni, 26 - Ungheni, 27 - laloveni, 28 - Soldadnesti, 29 - Anenii-noi, 30 - Ocnita,

31 - Donduseni, 32 - Orhei, 33 - Briceni, 34 - Falesti, 35 - Rascani, 36 - mun. Chisinau.
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Figura 4. Variabilitatea concentratiei radonului in Republica Moldova in functie de zona: Sud, Centru, Nord, a.
2019 (n=2500 masuratori cu detectori RADTRAK?2, perioada de expozitie 90 de zile).

Concomitent s-a analizat variabilitatea concentra-
tiei radonului in aerul din locuintele, plasate pe te-
ritoriul Republicii Moldova, in functie de localitate:
rurala sau urbana. Cercetdrile denota ca, valoarea
medie a concentratiei de radon din interior a fost
mai mare in ariile rurale, constituind 260 Bq/m?3,

in comparatie cu cele urbane - 241 Bq/m3. Fap-
tul In cauza poate fi explicat prin aceea c3, casele,
in mediul rural, sunt amplasate direct pe sol sau
au un fundament necorespunzator. Aceste condi-
tii permit ca radonul din sol/roci sa patrunda mai
usor in Incaperea de locuit (fig. 5).
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In baza analizirii rezultatelor masurarii concen-
tratiei de radon 1n aerul de interior a 2500 locuin-
te, prin utilizarea detectorilor pasivi RADTRAK?2,
s-a stabilit cd media aritmetica a indicelui a con-
stituit 254,6 Bq/m?, iar media geometrica - 217,6
Bq/m?. In baza rezultatelor obtinute, utilizind

programele Google Maps, ArcGIS si alte programe
de specialitate, a fost efectuata cartarea radonului
pe teritoriul tarii (fig. 6). Rezultatele au fost trans-
mise la Joint Research Comission pentru include-
rea acestora pe harta Europeanad a radonului.
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Figura 5. Concentratia radonului in aerul din locuinte, in localitatile rurale si urbane ale Republicii Moldova,
a. 2019 (n=2500 masuratori cu detector RADTRAK?2, perioada de expozitie 90 de zile).
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Figura 6. Cartarea radonului in aerul din diferite tipuri de locuinte, in arii rurale si urbane, in zonele de Nord,
Centru si Sud a Republicii Moldova.
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DISCUTII

In conformitate cu ,Normele Fundamentale de
Radioprotectie, Cerinte si Reguli Igienice” (NFRP-
2000) si,,Regulamentul si normele igienice privind
reglementarea expunerii la radiatii a populatiei de
la sursele naturale” nivelul national de referinta a
222Rn a fost stabilit la o concentratie de 100 Bq/m?
pentru cladirile noi si de 150 Bq/m?3 pentru cladi-
rile existente (14).

In cazul depistirii concentratiilor sporite (peste
200 Bq/m?) trebuie sa fie intreprinse masuri de
radioprotectie, Indreptate spre diminuarea pa-
trunderii *Rn 1n aerul spatiilor locative si amelio-
rarea ventildrii incaperilor. Dislocarea locatarilor
(cu acordul acestora) si reprofilarea incaperilor
si a edificiilor, poate avea loc in cazurile cand este

CONCLUZII

imposibila diminuarea activitatii echivalente me-
dii anuale de echilibru pe o unitate de volum a
222Rn pana la valori mai mici de 300 Bq/m?(15).

Relevant e faptul c3, valorile mentionate au fost
stipulate ca norme nationale de referinta doar te-
oretic, nu in baza efectuarii masuratorilor in ae-
rul din locuinte. Recent, in perioada a. 2018-2019,
in rezultatul implementarii proiectului national
MOL9007, finantat de catre AIEA, rezultatele fi-
ind prezentate in lucrarea in cauza, s-a observat
cain 1277 locuinte (51%) concentratia radonului
depiseste normele nationale/ europene. In baza
acestor rezultate se propune modificarea valorilor
nationale de referinta - 300 Bq/m? care urmeaza a
fi implementate In urma aprobarii proiectului Ho-
tararii de Guvern la acest capitol.

1. Monitoringul concentratiilor de radon in aerul din diferite tipuri de locuinte (n=2 500), plasate in
localitdtile rurale si urbane, ale diferitor zone ale Republicii Moldova, prin utilizarea detectorilor alpha
de lunga duratd, de tip RADTRAK?Z, cu perioada de expozitie de 90 de zile, a stabilit variabilitatea indica-
torului in functie de zona geograficd, conditiile abiotice, tipul casei, tipul pardoselii si a peretilor.

2. Studiul a demonstrat o crestere a concentratiilor de radon 1n aerul din locuinte in zona de Sud a tarii,
valoarea medie pe zona constituind 330 Bq/m53, fiind urmata de zona de Centru - 250 Bq/m? si Nord -
240 Bg/m3.

3. Studierea variabilitatii concentratiei radonului in aerul locuintelor, amplasate in diferite raioane geo-
grafice ale Republicii Moldova, a evidentiat valori sporite in r-nul Causeni si diminuate in mun. Chisinau.

4. Cercetarile denota ca valoarea medie a concentratiei de radon din locuinte a fost mai mare in ariile
rurale, constituind 260 Bq/m?, in comparatie cu cele urbane - 241 Bq/m?.

5. Cartarea concentratiilor de radon in aerul din locuinte pe teritoriul tarii va fi utila ministerelor si
institutiilor de resort, inclusiv specialistilor din constructii, in vederea selectarii terenurilor pentru con-
structia cladirilor cu risc diminuat de expunere la radon.
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urban environment, The long-eared owl is a predator that exerts constant pressure on rodent density.

trophic spectrum, ro-  Material and methods. The studies were performed in winters of 2011-2013 in the cities of

dents, Microtus voles.  Chisinau and Bacau, where 599 and 82 pellets of Asio otus were collected, respectively. The
prey items were identified from cranial bones extracted from pellets.
Results. Long-eared owl’s diet in both sites consists of mammals and birds, with rodents
being the dominant trophic component. The Microtus species were the main prey with the
abundance 270% in both sites. In Chisinau a high proportion of Mus species was registered
in the diet. The total biomass of prey constituted 43 953 g in Chisinau and 7 038 in Bacau.
The highest biomass belongs to Microtus species, with 31 710 g and 5 220 g, respectively.
The trophic niche width in Chisinau constituted 0.089 and varied monthly from 0.058 to
0.28. In Bacau the WTNs was of 0.134 and varied slightly among the study months.
Conclusions. The rodents were the main trophic source and constituted 296% in both sites.
The prey diversity was higher in Chisinau, that was due to a larger city territory and to a
higher number of wintering long-eared owls. The close values of trophic niche width in Chis-
inau and Bacau confirmed the high hunting specialization of the long-eared owl.

Cuvinte cheie: Asio ANALIZA COMPARATIVA A DIETEI DE IARNA A CIUFULUI DE PADURE (4SI0

otus, mediu urban, 0TUS) IN DOUA ORASE EUROPENE - CHISINAU (REPUBLICA MOLDOVA) SI BACAU

spectru trofic, rozd- ~ (ROMANIA)

toare, speciile genului

Microtus. Introducere. Multe specii de rozdtoare sunt daundtori ai agriculturii, inclusiv si zonele ur-
bane. Ciuful de pddure este o specie de pdsdri de pradd care exercitd o presiune relativ
constantd asupra densitdtii rozdtoarelor.
Material si metode. Cercetdrile au fost efectuate in orasele Chisindu si Bacdu, in perioada
de iarnd a anilor 2011-2013, unde au fost colectate 599 si, respectiv, 82 de ingluvii. Au fost
identificate speciile pradd dupd oasele craniene extrase din ingluvii.
Rezultate. Spectrul trofic al ciufului de pddure din ambele situri este format din mamifere
si pdsdri, rozédtoarele fiind componentul trofic principal. In ambele situri speciile genului
Microtus au fost prada principald cu peste 70%. Biomasa totald a prdzii a constituit 43 953
g in Chisindu, iar in Bacdu - 7 038 g. Cea mai mare biomasd apartine speciilor gen. Microtus
- 31 710 g la Chisindu, 5 220 g - la Bacdu. Ldtimea nisei trofice in Chisindu a fost de 0,089
si a variat lunar de la 0,058 la 0,28. La Bacdu, WTNs a constituit 0,134 si a variat lunar in
limite mici.
Concluzii. Rozdtoarele au reprezentat sursa troficd principald - peste 96% in ambele situri.
In localitatea cu suprafata mai mare, spectrul trofic s-a dovedit a fi mai variat. Diversita-
tea speciilor pradd este mai mare in Chisindu si se datoreazd suprafetei mai mari a orasu-
lui si numdrului mai mare de ciufi in colonie. Valorile apropiate ale ldtimii nisei trofice in
Chisindu si Bacdu confirmd specializarea inaltd a ciufului de pddure.
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INTRODUCTION

Many of the rodent species are important pests of
agricultural crops and cereal deposits, including
urban areas. The nocturnal prey birds are regu-
latory species that contribute to maintaining ro-
dent density at more or less constant level. The
long-eared owl (Asio otus L.) is a sedentary bird
and one of the most widespread in Europe (1-5).
During the winter period the density of species
increases on the account of the migrant individu-
als from the northern regions and they form colo-
nies of several tens of individuals. In most cases,
the owls prefer to winter each year in the same
place. The hunting sectors of the long-eared owl
are open type biotopes, where they mainly hunt
rodents and occasionally birds, shrews and bats.
Following the digestion process, the prey birds
regurgitate the indigestible remnants of eaten
a-nimals (bones, hair, feathers, fur) in the form of
pellets. The pellets analysis can provide important
data regarding the feeding regime of the bird, the
fauna of small mammals in a certain area, their
density and their seasonal and annual dynamics,
etc. The long-eared owl is well adapted to anthro-
pic environment and its wintering colonies are
frequently registered in urban localities (4).

Taking into consideration the huge importance of
long-eared owl trophic activity in biological con-
trol of rodent pest species, especially in winter
period, its diet was rather well studied in many
regions of Europe (1-10). In the Republic of Mol-
dova and Romania the diet of long-eared owl was
also rather well studied in different areas of the
countries (11-18). There are several studies con-
cerning the long-eared owl’s diet in urban areas
(19-26).

The long-eared owl is a feeding specialist preda-
tor and not all species are equally hunted prey.
The attractiveness of a prey species depends on
specific qualities, the most important of which
is the size (1). The long-eared owl shows strong
preference for Microtus voles across Europe, but
in urban areas it hunts in open type biotopes out-
side the city and/or use alternative prey (27). In
winter, A. otus is capable to localize the prey under
a snow cover of 40-50 cm (14). As adaptations of
winter diet to urban environment can be conside-
red the use of higher ratio of synanthropic rodent
species (Mus musculus, Rattus norvegicus), of bird
species as well as more diverse trophic spectrum
(4, 24, 28-33).

The aim of the paper is to perform a comparati-
ve analysis of long-eared owl winter diet in two
European cities, Chisinau and Bacau, with similar
environmental - climatic conditions and rather
different anthropic impact, in order to emphasize
the similarities and the differences.

MATERIAL AND METHODS

The studies were performed in winter periods of
2011-2012 and 2012-2013 in Chisinau and Bacau
cities. Chisinau is a large city with the surface of
123 km?, situated in the central part of the Repu-
blic of Moldova at the altitude of 82 m, coordinates
47001' N 28052' E. Bacau city is the major city of
Bacau county, with the surface of 43.19 km?, situ-
ated in eastern part of Romania at the altitude of
165 m, coordinates 46035' N 26055' E. The clima-
te of both cities is humid continental with warm
summers and cool, windy winters. The winter pe-
riod lasts 78-80 days. The average temperature in
winter is -2.3°C in Chisinau and -4 C in Bacau city,
while the minimum temperature in January and
February can drop below -20°C.

In Chisinau city a colony of long-eared owl (4sio
otus L.) of 38 individuals was located in a cour-
tyard of a school from Ciocana district with seve-
ral dozens of tall coniferous and deciduous trees
(Picea abies, Populus alba, P. tremula, Salix alba)
suitable for long-eared owl individuals. In Bacau
city a small colony of 7 individuals was located in
the yard of the Astronomical Observatory, with
several trees of Thuja orientalis, Picea abies, Carpi-
nus betulus. Both locations are situated within the
cities limits in heavily urbanized areas.

In Chisinau 599 pellets have been collected and
in Bacau 82 pellets. Each pellet was measured,
weighed and afterwards unfolded. The bone
fragments were cleaned and sorted into catego-
ries. Small mammal species were determined ac-
cor-ding to cranial bones and dentition (34, 35).
The sibling species Microtus arvalis and M. rossiae-
meridionalis, Mus musculus and M. spicilegus that
can’t be differentiated morphologically were con-
sidered as genus Microtus and Mus, respe-ctively.

The ecological analysis of the prey species was
performed using the indexes of abundance
(A=no*100/N, where no - number of individu-
als of a species, N - total number of individuals);
frequency (F=nop*100/N, where nop - number
of pellets with certain species, N - number of pe-
llets); total biomass of consumed prey (B=no*G,
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where no - number of individuals of a species, G -
mean weight of one individual). The mean weight
of prey individual was calculated from our own
data gathered during long term studies of small
mammals and bats. The trophic niche width was
estimated using the B Levins’index: B=1/Xp? (36),
in its standardized version Bs (37): Bs=(B-1)/(n-
1), where p is the fraction of items in the diet, and
n is the number of possible food categories (38).
Bs ranges from 0 (100% utilization of a single food
category) to 1 (equal use of all categories).

During the study none of animals was injured or
sacrificed.

RESULTS

In Chisinau the length of analyzed pellets varied
from 1.16 to 6.95 cm with the average of 3.32 cm.
The pellet weight varied between 1.2 and 6.07 g
with the average of 2.52 g. After cleaning the bones,
1489 individuals were identified. The number of
individuals per pellet varied from 1 to 6, the avera-
ge constituted 2.46 individuals. In Bacau the pellet
length varied between 1.2 and 5.6 cm. The minimal
number of individuals/pellets was 1, the maximal
number was 5 and the average was 2.56. After clea-
ning the bones 223 individuals were identified.

The trophic spectrum of long-eared owl in Chi-si-
nau consisted of mammals from 3 orders (Sorico-

morpha, Rodentia, Chiroptera) and passe-rine bi-
rds (fig. 1). In Bacau rodents and passerine birds
have been identified (fig. 2). In both sites Microtus
species dominated with 70.99% in Chi-sinau and
76.31% in Bacau. The house mouse is the second
species in Chisinau pellets (10.88%), while in Ba-
cau it constituted less than 1%. The genus Apode-
mus were represented by 4 species in Chisinau and
by 3 species in Bacau. In both sites the most nume-
rous was A. sylvaticus with 10.34% and 10.97%,
respectively (fig. 1, fig. 2). Other Apodemus species
constituted about 10% in Bacau pellets, while in
Chisinau their ratio was less than 4%. In Chisinau
the diet of long-eared owl was more diverse, pro-
bably due to much larger number of individuals
that hunted in a larger variety of ecosystems. Here
were identified shrews and bats in lower ratio,
while the birds constituted 2.55% and in Bacau
- 2.19%. Among rodents two more species have
been registered - the arboreal rodent Muscardinus
avellanarius and the synanthropic species Rattus
norvegicus with very low ratio of 0.13%.

The diversity indexes (Shannon and Simpson) are
higher in Chisinau site 0.45 and 1.89, respectively,
than in Bacau 0.71 and 1.68. Although the species
number is much higher in Chisinau, the difference
between diversity indexes is not very high, due to
more even distribution of the species in Bacau site.

0.13
175 1.75
10.88
B Microtus B Mus
B A.flavicollis B A.agrarius
Soricidae ® Chiroptera

W' 0.2

70.99

A.sylvaticus B A.uralensis
B M. avellanarius B R. norvegicus
Passeriformes

Figure 1. Trophic spectrum of long-eared owl in Chisinau city in 2011-2012.

The highest frequency in pellets from both urban flavicollis in Bacau (tab. 1). The birds, represented

areas belongs to Microtus species that was found
in most of the pellets followed by Mus species and
A. sylvaticus in Chisinau and by A. sylvaticus and A.

by Passeriformes had a frequency of 6.43% in Chi-
sinau and 6.1% in Bacau.
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The total biomass of prey items constituted 43
953 g in 6 study months in Chisinau and 7 038 in
4 months in Bacau. The highest biomass belongs
to Microtus species, with 31 710 g in Chisinau and

5 220 in Bacau (tab. 2). In both sites a decrease
of prey number and biomass was registered from
November to December and from November to
February in Chisinau.

3.95

0.44

2.19

—

76.31
N Microtus B Mus A.sylvaticus B A.flavicollis ¥ A.agrarius Passeriformes
Figure 2. Trophic spectrum of long-eared owl in Bacau city in 2011-2012.
Table 1. Frequency of animal species in Asio otus pellets.
Chisi B
Nr. Genus/species 1sina acau
No pellets Frequency, % No pellets Frequency, %
1. Microtus 368 61.44 62 75.61
2. Mus 136 22.71 1 1.22
3. A.sylvaticus 125 20.87 21 25.61
4. A. uralensis 25 4.17 - -
5. A. flavicollis 6 1.0 12 14.63
6. A.agrarius 24 4.01 9 10.98
7. M. avellanarius 2 0.33 - -
8. R. norvegicus 2 0.33 - -
9. Soricomorpha 10 1.67 - -
10. Chiroptera 2 0.33 - -
11. Passeriformes 38 6.34 5 6.1
DISCUSSIONS

The trophic niche index in Chisinau site was
1.89 and varied monthly between 1.58 to 3.77.
The standardized index was of 0.089 and varied
monthly from 0.058 to 0.28 and indicate that in
December 2012 the prey used belonged to many
categories with more even distribution. In Bacau
the trophic niche index was 1.67 with low varia-
tion degree between months. The standardized
index was of 0.134 and varied slightly among the
studied months (tab. 2). In Bacau WTNs index was
slightly higher because only prey categories hun-
ted there were considered.

In both cities the Microtus voles are the most im-
portant prey item in the winter diet of Long-eared
owl, as previously registered in open land ecosys-
tems thorough Europe (1, 2, 3,5, 7, 9, 10, 39, 40,
41, 42), as well as in urban areas (17, 21, 22, 24,
25,29, 43, 44). Apodemus species constitute an im-
portant trophic source for long-eared owl in urban
area. Their share can vary between 3% and 66%
(17, 23, 28, 39, 40, 44) depending on location, cli-
matic conditions, hunting sectors and prey availa-
bility. In some urban areas the Apodemus species
even were the most abundant prey during winter
period (28, 29, 43).
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The difference between the ratio of Mus species in
both cities is very high. This fact can be explain-
ed by city size and structure. In Chisinau there are
many tall buildings and a massive production of
waste, while in Bacau small houses are most nu-
merous and the city is much cleaner. The higher
ratio of Mus species (up to 10%) in winter diet of
the long-eared owl was noted for large cities (9,
21, 29, 40, 45) and much lower ratio, up to 3% in
small cities (17, 24, 43).

Among other rodent species in Chisinau pellets
there were found R. norvegicus and M. avella-

na-rius. The last one is arboreal species and usu-
ally hibernates during winter, therefore its share
is very low in different regions of Europe, up to 1%
(21, 28), but in most of studies it wasn’t re-giste-
red. The brown rat had a very low ratio in Chisinau
pellets and wasn’t registered in Bacau, although in
previous studies it was found in A. otus diet with
0.14% (23). In many other studies in European ci-
ties the species also had a low share, up to 5% (9,
20,21, 29, 31, 39), but in some large cities the spe-
cies is one of the main preys, reaching about 20%
and 60-70% biomass (28).

Table 2. Individual number and biomass of prey species in studied months.

City Chisinau Bacau
Species Par. XI.11 XILL.11 .12 11.12 X1.12 XIL.12 Total XI.11 XI.11 X1.12 XIL.12 Total
Microt No 346 242 175 174 67 53 1057 53 27 63 31 174
erots BM 10380 7260 5250 5220 2010 1590 31710 1590 810 1890 930 5220
M No 64 29 16 19 21 13 162 - - 1 - 1
us
BM 1152 522 288 342 378 234 2916 - - 18 - 18
. No 37 23 19 31 30 14 154 9 4 9 3 25
A. sylvaticus
BM 1036 644 532 868 840 392 4312 252 112 252 84 700
No 5 7 4 7 3 - 26 - - - - 0
A. uralensis
BM 115 161 92 161 69 - 598 - - - - 0
No 2 - 1 2 - 2 7 5 - 6 3 14
A. flavicollis
BM 70 - 35 70 - 70 245 175 - 210 105 490
. No 8 7 2 4 3 2 26 2 1 5 1 9
A. agrarius
BM 200 175 50 100 75 50 650 50 25 125 25 225
. No - - - - 2 - 2 - - - 0
R. norvegicus
BM - - 300 - 300 - - - 0
No - 2 - - - - 2 - - - 0
M. avellanarius
BM - 40 - - - - 40 - - - 0
B No - - 4 1 5 2 12 - - - 0
Soricidae
BM - - 32 8 40 16 96 - - - 0
, No - - - - 3 3 - - - 0
Chiroptera
BM - - - - 36 36 - - - 0
. No 1 2 2 5 20 8 38 - 3 - 2 5
Passeriformes
BM 75 150 150 375 1500 600 2850 - 225 - 150 375
Total ind. No 463 312 223 243 154 94 1489 69 35 84 40 228
Total biomass BM 13028 8852 6429 7144 5248 2952 43653 2067 1172 2 495 1294 7028
WTN 1.71 1.62 1.58 1.95 3.77 2.7 1.89 1.64 1.61 1.72 1.63 1.67
WTNs 0.071 0.062 0.058 0.095 0.28 0.17 0.089 0.128 0.122 0.144 0.126 0.134

Note: No - number of individuals, BM - biomass, WTN - width of trophic niche, WTNs - width of trophic niche standardized

Among other mammal groups in the diet of
long-eared owl from Chisinau representatives of
shrews and bats have been registered in very low
percent. The shrews were represented by 4 species
(Crocidura suaveolens, C. leucodon, Sorex minutus,
S. araneus) and the bats - by 2 species (Eptesicus
serotinus and Vespertilio murinus). The shrews are
an alternative prey type for A. otus and are mostly
hunted when the abundance of Microtus species is
low. Furthermore, it was esta-blished that the sha-

re of shrews in the owl’s diet depends on the abun-
dance of Microtus species and doesn’t depend on
shrew abundance in certain area (46). The presen-
ce of bats in the diet of A. otus is usually accidental
and constitutes less than 0.5%, while in the diet of
other owl species (Tyto alba, Bubo bubo) Chiropte-
ra groups can reach more than 10% (47, 48).

The passerine birds constituted about 2-3% in A.
otus diet from both cities, as well as in other urban
studies, where their share constituted 0.5-10%
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(26, 29, 39,40, 43, 49). The higher ratio of birds in
some studies is conditioned by the abundant snow
cover, when owls can shift their hunting areas into
urban habitats, where the availability and density
of bird populations, especially house sparrow, are
higher (4). In the studied period in urban localities
Chisinau and Bacau the snow cover did not exce-
ed 10-20 cm and in November-December periods
there was no snow cover, therefore the share of
birds was rather low.

The prey diversity is higher in Chisinau site than
in Bacau, which is due to larger surface of Chi-si-
nau city and to larger number of long-eared owl
individuals. The higher diversity in larger cities
was mentioned in many other studied (21, 28,

CONCLUSIONS

29, 40), while in smaller localities the diversity is
lower (22, 26, 39).

The long-eared owl is a specialized predator and
hunt individuals that weight between 15 g and 50
g, therefore, the ratio of preferred prey — Micro-
tus voles remain high in spite of the availability of
other prey types (1, 2). According to optimal fora-
ging theory only the abundance of preferred prey
influence upon the optimal choice of prey type,
while the abundance of other prey types is not
important (50). The close values of trophic niche
breadth in Chisinau and Bacau prove the high hun-
ting specialization of the long-eared owl and hig-
hlight its importance in rodent regulation in urban
areas and surroundings.

1. The trophic spectrum of long-eared owl in Chisinau and Bacau cities consists of mammals and birds,
the rodents being the dominant trophic source (8 species in Chisinau and 5 species in Bacau with over
95%). The Microtus species were the main prey and constitute more than 70% in both sites.

2. The higher prey diversity in Chisinau in comparison to Bacau is due to larger surface of Chisinau city
and to larger number of long-eared owl wintering individuals. In larger cities the trophic spectrum is
more diverse.

3. The total biomass of prey items constituted 43 953 g in 6 study months in Chisinau and 7 038 in 4
months in Bacau. The highest biomass belongs to Microtus species, with 31 710 g in Chisinau and 5 220
in Bacau.

4. The trophic niche index in Chisinau site was 1.89 and varied monthly between 1.58 to 3.77. The stan-
dardized index was of 0.089 and varied monthly from 0.058 to 0.28 In Bacau the trophic niche index was
1.67 with low variation degree between months. The standardized index was of 0.134 and varied sli-
ghtly among the studied months. The close values of trophic niche breadth in Chisinau and Bacau prove
the high hunting specialization of the long-eared owl and highlight its importance in rodent regulation

in urban areas and surroundings.
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Key words: Staphylococcus Introduction. Representatives of the genus Staphylococcus spp. cause a significant
spp., plasma coagulation,  proportion of diseases in animals and humans. Nowadays the problem of their ac-

biological properties, an-  quired antibiotic resistance is an urgent concern.
tibiotics, susceptibility, Material and methods. Isolation and identification of Staphylococcus spp. carried out
resistance. in accordance with DSTU EN 6888:2003 standard. The susceptibility of the strains to

antibiotics was determined by the disk diffusion method. Interpretation of the results
was carried out in accordance with the recommendations of the 8th version of EUCAST.
Results. 77 strains of Staphylococcus spp. Collected from sows at the farm No. 2, were
isolated: hemolytic properties were detected in 90.6% (39 coagulases positive and 19
coagulase negative); 22 (56.4%) strains of coagulase-negative Staphylococcus spp.;
13.6% of isolates had hemolytic properties. The results of antibiograms of crops from
the farm No.1: 51.8% of strains were susceptibile to penicillin, 47.6% - resistant; 13.62
- susceptibile to fluoroquinolones, 80.9% - resistant; 96.7% - susceptibile to chloram-
phenicol, no resistant strains were detected.

Conclusions. Acquired resistance of Staphylococcus spp. to certain groups of antibiot-
ics isolated from pigs, indicated the irrational use of antimicrobial therapy. Differences
were found in the susceptibility of coagulase-positive and coagulase-negative Staphy-
lococcus spp. to all groups of antibiotics.

Cuvinte cheie: Staphylo- ~ REZISTENTA LA ANTIMICROBIENE SI PROPRIETATILE BIOLOGICE A STAPHYLO-

coccus spp., coagularea COCCUS SPP.IZOLATE DE LA PORCINE

plasmei, proprietdti biolog- Introducere. Reprezentantii genului Staphylococcus provoacd un numdr semnificativ

ice, antibiotice, sensibili- de boli la animale si la oameni. Actualmente, o problemd majord o prezintd rezistenta

tate, rezistentd. dobdnditd a acestor tulpini la antibiotice.
Material si metode. Izolarea si identificarea Staphylococcus spp. s-a realizat in con-
formitate cu standardul DSTU EN 6888:2003. Sensibilitatea tulpinilor la antibiotice a
fost determinatd prin metoda disc-difuzimetricd, iar interpretarea rezultatelor a fost
efectuatd potrivit recomanddrilor EUCAST, versiunea 8.
Rezultate. De la scroafele din ferma nr. 1 au fost izolate 77 de tulpini de Staphylo-
coccus spp: proprietdti hemolitice au fost detectate la 90,6% din probe (39 coagula-
zo-pozitive si 19 coagulazo-negative). De la scroafele din ferma nr.2 au fost izolate 22
(56,4%) tulpini de Staphylococcus spp. coagulozo-negative, dintre care 13,6% posedau
proprietdti hemolitice. Rezultatele antibioticogramei culturilor de la ferma nr.1 ne
aratd cd 51,8% din culturi sunt sensibile si 47,6% sunt rezistente la peniciline; 13,6%
sunt sensibile si 80,9% sunt rezistente la fluorochinolone, iar 96,7% din tulpini au fost
sensibile la cloramfenicol, nefiind detectate culturi rezistente.
Concluzii. Rezistenta dobdnditd la tulpinile de Staphylococcus spp, izolate de la por-
cinele din ferma nr.1, fatd de anumite grupuri de antibiotice, indicd utilizarea iration-
ald a terapiei antimicrobiene. Astfel, s-au constatat diferente in sensibilitatea tulpinilor
de Staphylococcus spp, coagulazo-pozitive si coagulazo-negative, la toate grupele de
antibiotice.
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INTRODUCTION

Staphylococcus carriers were an important sour-
ce of contamination for food, raw materials, birds,
pigs and pork products (1, 2). It has been repea-
tedly proven that pigs were sources of staphylo-
cocci, in particular methicillin-resistant S. aureus
(MRSA) (3). Such cases were especially common
in Denmark (4), Canada (4), Germany (6) and
Switzerland (7). In young pigs, the disease ma-
nifests itself in the form of exudative epidermitis
(EE), caused by strains of Staphylococcus hyicus,
Staphylococcus aureus and Staphylococcus chro-
mogenes, which produce exfoliative toxins. Howe-
ver, pigs in most cases were hidden carriers (7).
Experimental transfer of methicillin-resistant S.
aureus to minks during feeding of pork waste con-
taminated with MRSA is also known (9). In 2017,
80 methicillin-resistant staphylococcus strains
were isolated in Ukraine, including 77.5% from
domestic animals, 11.3% from poultry, 6.3% from
cattle and 5% from pigs (10).

The purpose of the study was to investigate the
biological properties and antibiotic resistance of
Staphylococcus spp. isolated from pigs of two in-
dustrial pig farms located in Kyiv (No.1) and Vin-
nytsa regions (No.2).

MATERIAL AND METHODS

Isolation and identification of Staphylococcus
spp. was conducted in accordance with: DSTU
EN 6888:2003 “Microbiology of food and animal
feed” standard was cultivated to the Baird Parker
agar (Merck) medium and were incubated at 37°C
for 24-48 hours. Isolates produced on Baird Par-
ker agar at the end of this period were defined by
morphology colony, Gram stain, catalase test, and
coagulation test. The hemolytic properties of sta-
phylococci were studied on Columbia blood agar
(BioMerieux). Selected colonies from Columbia
blood agar introduced into Tryptone-soy broth
and cultured at t 35°C for 2-4 hours. The optical
density was determined using a densitometer
DEN-1(Biosan) and McFarland standard (HiMe-
dia). The susceptibility of strains to antibiotics
was determined by disc-diffusion method using
Miiller-Hinton agar, inoculum: 0.5 according to
the McFarland turbidity standard and were in-
cubated at 35°C, for 18+2 hours. The results were
assessed in accordance with the re-commenda-
tions of version 8 of the European Committee on
Antimicrobial Susceptibility Testing EUCAST (11)

and Guidelines “Determination of susceptibility of
microorganisms to antibacterial drugs” (12).

RESULTS

Farm No. 1 proved to be a satisfactory farm in ter-
ms of safety against contagious diseases; number
of pigs was up to 2 500 heads. There were 210
pigs. Purulent diseases, abscesses and boils were
not reported in piglets. Of the 77 sows sampled
from the nose Staphylococcus spp. were isolated in
64 cases (83.1%). All strains grown on the Beard
Parker agar had typical colonies of black and grey,
shiny and convex with a diameter of 1 mm to 1.5
mm after incubation for 24 hours and a diame-
ter of 1.5-2.5 mm after 48 hours of incubation.
The 39 isolates (60.94%) were coa-gulated with
rabbit plasma. The ability to hemo-lysis of sheep
erythrocytes showed only 58 (90.6%) of strains.
Of these, 39 coagulase-positive strains and 19 coa-
gulase-negative strains did not show hemolytic
properties of 6 coagulase-negative strains.

The farm No. 2 proved to be a satisfactory farm in
terms of contagious diseases; number of pigs was
up to 3 500 heads. Diseases caused by Sta-phylo-
coccus spp. we're not registered. In 22 samples
(56.4%), isolates of Staphylococcus spp. were iso-
lated from 39 sows from farm No.2.

The isolates grew in the form of shiny black and
grey colonies with a narrow white margin. The
isolates did not coagulate plasma. The 3 strains
(13.6%) from the isolated strains had hemolytic
properties.

Staphylococcus had a natural susceptibility to pe-
nicillins, but subsequently acquired resistance to
them (13). In the study, were used: Natural Peni-
cillin, Benzylpenicillin; Semisynthetic Oxacillin,
Gentamicin, Tobramycin from the aminoglycosi-
des group, and Erythromycin from the macrolids
group (13). The susceptibility to natural Tetracy-
cline and Semisynthetic Doxycycline; Lincomycin
and Clindamycin from the group of lincosamides
was investigated. Susceptibility for norfloxacin
was recommended for screening susceptibility
for all fluoroquinolones (11). There were studied
Norfloxacin, Ciprofloxacin, Ofloxacin, Pefloxacin,
Lomefloxacin, Levofloxacin, Sparfloxacin and Ga-
tifloxacin (12, 13). Susceptibility to Chloramphe-
nicol, and Rifampicin was investigated (11).

51.87% of the selected strains obtained at the farm
No.1 were susceptible to Penicillin antibiotics,
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and 47.59% were resistant. 78.48% of bacterial
strains showed susceptibility to aminoglycosides,
and 21.52% of the strains were resistant. 87.1%
of strains showed susceptibility to macrolides.
70.45% of the isolates were susceptible to tetracy-
clines. 70% of isolates showed susceptibility, and
30% were resistant to lincosamides. 13.62% were
susceptible, and 80.93% - resistant to fluoroqui-
nolones. 96.72% of revealed strains were suscep-
tible to chloramphenicol. 73.53% of the studied
isolates were susceptible to rifampicin.

10 strains from 22 pigs, on farm No. 2, were isola-
ted and an antibiogram was determined (tab. 1). It
was established that 10 isolated strains were re-
sistant to oxacillin and clindamycin. 3 strains were
susceptible, and 7 - resistant to benzylpenicillin
and norfloxacin. 1 culture was susceptible, and
9 - resistant to tetracycline and erythromycin. 4
strains were susceptible, and 6 - resistant to chlo-
ramphenicol.

Table 1. Ranges of growth inhibition diameters of the studied cultures isolated from pigs on farm No. 2, mm. Min-
Max.

Eucast interpretation (version 8.0)
and Guidelines “Determination

Name of antibiotic

Ranges of diameters
of cultures growth S strains R strains

of susceptibility of microorganisms inhibition mm. (n) (n)
to antibacterial drugs” Min-Max

Benzylpenicillin 26>s; 26<r 0-29 3 7
Oxacillin 18=s; 17<r 0-16 0 10
Erythromycin 21>s; 18<r 16-25 1 9
Clindamycin 22>s; 19<r 0-17 0 10
Norfloxacin 24>s; 24<r 0-28 3 7
Tetracycline 22>s; 19<r 17-24 1 9
Chloramphenicol 18>s; 18<r 15-22 4 6

Note: “0” - continuous growth, “15-22” - the minimum and maximum value of growth inhibition
of the test culture

Number of coagulase-positive and coagulase-ne-
gative strains isolated from the farm No. 1 was
showed in Table 2.

There was 100% resistance to benzylpenicillin
among 18 coagulase-positive strains of Staphylo-
coccus spp. from isolated strains. Oxacillin: inter-
mediate resistanse (12) - 3% of isolated strains,
resistant - 6%, susceptibile - 91% of strains. All
resistant strains. Doxycycline: 28.5% - intermedi-
ate resistanse; 28.5% - resistant and 43% suscep-
tible strains.

There were 7.8% of the strains from which 92%
were resistant to lincomycin. Clindamycin: 42% -
resistant, 58% of susceptible isolates. 100% of the
coagulase-positive Staphylococcus spp. were re-
sistant to Norfloxacin and Ciprofloxacinum. 4.7%
and 95.3% of resistant strains were susceptible
to Ofloxacin. Pefloxacin: 10% - resistant, 60%
- intermediate resistanse and 30% susceptible
isolates. Lomefloxacin was found to be resistant
in 87% of strains, intermediate in 6.5% and sus-
ceptible in 6.5% of strains. 6.7% of the isolated
strains were susceptible to Levofloxacin and the
remaining 93.3% were resistant There were 97%

cultures resistants and 3% isolates which showed
susceptibility to Sparfloxacin. Gatifloxacin: inter-
mediate resistanse strains - 13% and 87% - resis-
tant strains. The 84.6% demonstrated resistance
to rifampicin 7.7% and intermediate resistanse
7.7% of strains.

In the group of coagulase-negative Staphylococcus
spp. isolated from pigs in farm No. 1, there were
25% resistant strains and 75% strains showed
susceptibility to Benzylpenicillin. All 100% strains
were susceptible to Oxacillin. Ampicillin: 13% of
strains were susceptible, 87% of strains - resis-
tant. Gentamicin: 46% of strains were susceptible
and 54% - resistant. There were 92% susceptible
and 8% resistant strains to Tobramycin. Erythro-
mycin: 6.9% of strains were resistant and 6.9%-in-
termediate resistanse, the rest all isolated strains
(86.2%) showed susceptibility.

Tetracycline: 81.5% of strains were intermedia-
te resistanse, 11% - resistant, and 7.5% strains
were susceptible. Doxycycline: 4% of strains
were intermediate resistanse, 4% - resistant, and
92% susceptible isolates. Lincomycin: 84% of the
strains were susceptible and 16% were resistant.
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3% intermediate resistanse strains to Clindamy-
cin, the remaining 97% - susceptible. Norfloxa-
cin: susceptible - 3% and intermediate resistanse
- 3% and 94% - resistant strains. 80% of strains
were 20% susceptible to Ciprofloxacin. Ofloxacin:
susceptible - 25%, resistant - 75% of isolates. Pe-
floxacin: resistant — 50%, intermediate resistanse
- 23%, susceptible - 27% of strains.

Lomefloxacin: susceptible - 16%, intermediate re-
sistanse - 8%, and resistant - 76% isolates. 8% of

the strains were susceptible to Levofloxacin and
92% were resistant. 64.5% of the strains showed
susceptibility to Sparfloxacin and 35.5% was re-
sistant. There were 23% intermediate resistanse
and 8% resistant and 69% of strains susceptible
to Gatifloxacin. Chloramphenicol: intermediate
resistanse - 7% of strains from 93% of strains. Ri-
fampicin: 66.5% were susceptible, 24% were in-
termediate resistanse, and 9.5% of isolates were
resistanse.

Table 2. Number of studied cultures of Staphylococcus spp. isolated in the farm No.1.

The number of cultures of Staphylococcus spp.

Name of antibiotic

Coagulase-positive

Coagulase-negative

S I R Total S I R Total
Penicillins
Benzylpenicillin 0 0 18 18 7 0 21 28
Oxacillin 30 1 2 33 31 0 0 31
Ampicillin 0 0 14 14 3 0 20 23
Aminoglycosides
Gentamicin (I) 13 0 1 14 12 0 14 26
Tobromycin (II) 14 0 0 14 23 0 2 25
Macrolides
Erythromycin 29 2 2 33 25 2 2 29
Tetracyclines
Tetracycline 10 0 11 21 22 3 2 27
Doxycycline 6 4 4 14 24 1 1 26
Linkosamides
Lincomycin 1 0 12 13 21 0 4 25
Clindamycin 18 0 13 31 30 1 0 31
Fluoroquinolones
Norfloxacin (II) 0 0 27 27 1 1 28 30
Ciprofloxaine (II) 0 0 15 15 5 0 20 25
Ofloxacin (II) 1 0 20 21 7 0 21 28
Pefloxacin (II) 3 6 1 10 7 6 13 26
Lomefloxacin (II) 1 1 13 15 4 2 19 25
Levofloxacin (III) 1 0 14 15 2 0 23 25
Sparfloxacin (III) 1 0 32 33 11 0 20 31
Gatifloxacin (IV) 0 2 13 15 6 2 18 26
Others
Chloramphenicol 32 0 0 32 27 2 0 29
Rifampicin 11 1 1 13 14 5 2 21

DISCUSSIONS

The obtained results indicate a significant coloni-
zation of coagulase-positive and coagulase-negati-
ve staphylococci in the nasal passages of sows. A
significant percentage of isolated crops possesses
“pathogenicity factors”. Plasma coagulation and
hemolysis were particularly important. The high
circulation of staphylococci in the herd leads to an

increase of antibiotic resistance. Natural penici-
llin is known to have little effect on staphylococci,
while synthetic and semisynthetic penicillin anti-
biotics of other groups inhibit their growth.

The results showed that in the farm No. 1 polyre-
sistant strain of coagulase-positive and coagula-
se-negative staphylococci was present. A major
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component of beta-lactam resistance is the so-
called mecA gene, which encodes the formation of
modified penicillin-binding protein and thus in-
terferes with the incorporation of beta-lactam into
the cell wall. When the cell is methicillin-resistant
Staphylococcus aureus in contact with -lactam
antibiotics, the additional -lactam-resistant peni-
cillin binding protein (PBP2a) takes on the biosyn-
thetic functions of normal PBPs.

Staphylococcus aureus resistance to methicillin
(Oxacillin) may be due to the production of ad-
ditional PBP-2a, which is encoded by the chro-
mosomal mecA gene, inactivation through hyper
production of B-lactamases and modification of
normal PBPs. The presence two resistant strains
of coagulase-positive staphylococci and one in-
termediate resistanse in pigs may indicate the
possible presence of the mecA gene. Also, the re-
sistance of the isolated strains to Ampicillin indi-
cates the synthesis of staphylococcal penicillinase.
The higher resistance to Tetracycline was shown
by coagulase-positive staphylococci, which was

CONCLUSIONS

confirmed by the resistance of these strains to
Doxycycline. Also, indicative is the resistance of
some coagulase-positive staphylococci to both
Lycomycin and Clindamycin, which is not obser-
ved among coagulase-negative strains. Practically
all staphylococci have been shown to be resistant
to Fluoroquinolones of different generations, in-
cluding Gatifloxacin. Two intermediate resistanse
strains of coagulase-negative staphylococci were
detected for Chloramphenicol while all coagula-
se-positive strains were susceptible.

As a result, the circulation of polyresistant coagu-
lase-positive staphylococcus strains proved to be
resistant to almost all antibiotic groups, especially
to Fluoroquinolones - 4.6% susceptible, 6.0% -
intermediate resistanse, and 89.4% - resistant.
Among coagulase-negative staphylococci, 20%
were susceptible, 5.0% were intermediate resis-
tanse, and 75% were resistant to Fluoroquinoli-
nes. Coagulase-negative strains from farm No. 2
also had poly resistant properties in tested antibi-
otics of all groups.

1. High percentage of staphylococcus circulation in pigs of experimental farms was detected.

2. The selected strains possessed “pathogenicity factors” by hemolysis and plasma coagulation.

3. Some staphylococci showed resistance to three or more antibiotics at the same time.

4. All these factors testify the misuse of antibiotics and the rapid manifestation of resistance to their

individual representatives.

5. To confirm the emergence of the mechanism of resistance, it is necessary to carry out molecular ge-

netic studies of isolated strains.

6. It is necessary to change fundamentally the pattern of antibiotic use in pigs in order to prevent sta-
phylococcus resistance and their subsequent transfer to humans.
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toxicity tests, malondial- AN AQUATIC ENVIRONMENT

dehyde, Porphyridium cru- Introduction. As a result of increased production and spread in the environment, na-

entum. noparticles can pose a significant risk to public health. To date, the toxicity data of
nanoparticles collected, using traditional models and methods, are contradictory and
inconsistent. Highlighting the significant methods and markers of nanoparticle toxicity
is a current research direction.
Material and methods. The strain of red microalgae Porphyridium cruentum CNM-
AR-01, known as a lipid manufacturer, was used as object of study. The toxic effect of
CdSe (3-7 nm), ZnSe (40 nm) and ZnS (30-35 nm) nanoparticles was tested. The amount
of malondialdehyde was determined based on thiobarbituric acid reactive substances.
Results. A close correlation between the amount of biomass and malondialdehyde in
the cells of red microalgae Porphyridium cruentum has been established for nanopar-
ticle concentration ranges which have a toxic effect on Porphyridium cruentum.
Conclusions. Malondialdehyde can be considered as a marker of nanoparticle toxicity.

Cuvinte cheie: nanopart-  Introducere. Nanoparticulele pot prezenta un real pericol pentru sdndtatea publicd,

icule, teste de toxicitate, ca urmare a cresterii productiei si a raspandirii lor in mediu. Pdnd in prezent, datele de

dialdehidd malonicd, Por-  toxicitate a nanoparticulelor, colectate cu ajutorul modelelor si al metodelor tradition-

phyridium cruentum. ale, sunt contradictorii si inconsistente. Relevarea metodelor si a marcherilor semni-
ficativi ai toxicitdtii nanoparticulelor constituie o directie de actualitate in domeniul
cercetdrilor.

Material si metode. Ca obiect de studiu a servit tulpina microalgei rosii Porphyridi-
um cruentum CNM-AR-01, cunoscutd in calitate de producdtor de lipide. A fost testat
efectul toxic al nanoparticulelor de CdSe (3-7 nm), ZnSe (40 nm) si ZnS (30-35 nm).
Cantitatea de dialdehidd malonicd a fost determinatd in baza substantelor reactive ale
acidului tiobarbituric.

Rezultate. A fost stabilitd relatia strdnsd intre cantitatea de biomasd si cantitatea de
dialdehidd malonicd in celulele microalgei rosii Porphyridium cruentum pentru acele
domenii de concentratii de nanoparticule, care au efect toxic asupra obiectului studiat.
Concluzii. Dialdehida malonicd poate fi consideratd marcher al toxicitdtii nanopart-
iculelor.
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INTRODUCERE

Ultimele doua decenii se remarca printr-o dezvol-
tare vertiginoasa a nanotehnologiei - domeniu de
cercetare eminamente inedit, atat din punctul de
vedere al cunoasterii fundamentale, cat si din cel
al aplicarilor practice, avand Inregistrate la activ
succese spectaculoase. De exemplu, s-au obti-
nut unele nanometriale cu proprietati deosebite:
nanotuburi de carbon, fulerene, puncte cuantice,
dendrimere, nanoparticule ale diferitilor oxizi
metalici, nanoparticule ceramice, nanoparticule
polimerice etc. (1). Pe langa domeniile traditiona-
le de utilizare, cum ar fi: electronica, optoelectro-
nica, nanotehnologia, nanoprodusele s-au afirmat
in medicina practica si in produsele farmaceutice,
contribuind semnificativ la ameliorarea sanatatii
oamenilor, dar si la intelegerea proceselor biologi-
ce in celulele sanatoase si in cele afectate. Dezvol-
tarea nanotehnologiei a influentat inclusiv asupra
producerii de medicamente principial noi (mai
eficiente si cu efecte secundare minime) si asupra
elabordrii de noi metode de diagnostic precoce si
de tratament al maladiilor grave, cum ar fi: cance-
rul, diabetul zaharat, maladiile neurodegenerative
etc. (2-4).

Cresterea productiei de nanoparticule si raspandi-
rea lor in mediu pot prezenta un risc semnificativ
pentru sinatatea publici. In urma activititii fizio-
logice inalte si a diversitatii cdilor de patrundere in
organism (prin inhalare, administrare orala, tran-
sdermic, prin injectare), efectele nanoparticulelor
se pot amplifica enorm. Afara de eficienta terape-
utica, nanoparticulele pot prezenta un nivel sporit
de toxicitate pentru sistemele biologice. In scopul
anticiparii si al contracararii efectelor negative ale
nanoparticulelor pentru om, este necesar un stu-
diu prealabil, care ar demonstra efectele impuse
de nanomaterialele strdine In organism (5).

Studiile de acest tip cel mai des sunt efectuate pe
culturi celulare si pe obiecte-model, printre care
microorganismele se regasesc destul de rar. Inves-
tigatiile ce tin de domeniul interactiunii nanoma-
terialelor cu microorganismele au 1n vizor studiul
formarii sistemelor hibride, In scopul obtinerii
vectorilor pentru preparatele medicamentoase si
a dispozitivelor microelectronice, precum si pen-
tru efectuarea imobilizarii dirijate a nanomateri-
lalelor pe celulele microbiene (6, 7, 8). In majo-
ritatea lucrarilor de acest fel, celulele vii nu sunt
apreciate ca sisteme vii functionale, motiv pentru
care va aparea, in mod evident, problema influen-

tei nanoparticulelor asupra activitatii sistemelor
vitale ale celulei, care pot reactiona diferit la pre-
zenta xenoparticulelor.

Sistemele hibride nanomateriale - microorga-
nisme ofera posibilitatea de a efectua un studiu
perfect al toxicitatii nanoparticulelor asupra orga-
nismului, dar si al posibilelor efecte benefice ale
lor. Microorganismele acvatice, printre care ciano-
bacteriile si microalgele, se prezinta ca obiecte de
studiu foarte comode si reprezentative, oferind
facilitati enorme in modelarea diferitelor efecte si
in stabilirea mecanismelor de actiune a diferitilor
compusi asupra proceselor vitale in celulele vii.

Afara de obiectele de studiu, o importantda ma-
jora pentru testele de toxicitate o au si metodele
aplicate. Metodele de testare a efectelor toxice ale
nanoparticulelor asupra diferitelor tipuri de celu-
le sunt foarte diverse - de la determinarea lactat
dehidrogenazei (LDH), care semnalizeaza apopto-
za, panad la detectarea stresului oxidativ. Ele fur-
nizeaza informatii valoroase pentru identificarea
biomarcherilor, care releva daunele induse de
nanoparticule (9).

In studiile de toxicitate a nanomaterialelor
sunt foarte raspandite testele bazate pe aplica-
rea tetrazoliumului (testul MTT cu utilizarea
3-(4,5-dimetiltiazol-2-il)-2,5-difeniltetrazolium
bromidului, testul MTS cu utilizarea 3-(4,5-dime-
tiltiazol-2-il)-5-(3-carboximetoxifenil)-2-(4-sul-
fofenil)-2H-tetrazoliumului si testul WST cu
utilizarea uneia dintre sarurile solubile ale tetra-
zoliumului, de exemplu a 2-(2-metoxi-4-nitrofe-
nil)-3-(4-nitrofenil)-5-(2,4-disulfofenil)-2H-tetra-
zoliumului), precum si testele care evidentiaza
raspunsul inflamator celular, indus de nanopar-
ticule (cuantificarea biomarcherilor inflamatori,
cum ar fi IL-8, IL-6 si factorul de necroza tumora-
13). Diferite tipuri de culturi de celule, inclusiv linii
de celule canceroase, au fost folosite ca modele de
toxicitate in vitro.

Pana 1n prezent, datele de toxicitate a nanoparti-
culelor, colectate cu ajutorul modelelor si al me-
todelor mentionate mai sus, sunt contradictorii si
inconsistente. Prin urmare, pe baza modelelor ex-
perimentale disponibile, poate fi dificil de a trage
concluzii despre potentialul toxic al nanoparticu-
lelor (10).

Stresul oxidativ, indus de anumite substante, este
considerat drept un indicator sigur al toxicitatii
acestora. Pe langa modificarea activitatii enzime-
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lor antioxidante, stresul oxidativ este caracteri-
zat si prin degradarea macromoleculelor. Pentru
multe nanoparticule a fost determinata cresterea
dependentd de doza a gradului de deteriorare a
AND-ului, a peroxidarii lipidelor si a carbonilarii
proteinelor (5). Lipidele, ca element component
esential al membranelor biologice, care asigura nu
numai functionalitatea, dar si integritatea acesto-
ra, sunt grav afectate de factorii nocivi. Dialdehida
malonica, care se formeaza in calitate de produs
final al peroxidarii lipidice, este unul dintre mar-
cherii moleculari universali ai starii de stres.

Generalizand cele expuse mai sus, relevam scopul
acestui studiu - evidentierea posibilitatii de apli-
care a testului dialdehidei malonice in calitate de
marcher al toxicitatii nanoparticulelor pentru or-
ganismele acvatice.

MATERIAL SI METHODE

In cercetare au fost incluse nanoparticule de CdSe,
ZnSe si ZnS, care au fost sintetizate la Institutul de
Inginerie Electronica si Nanotehnologii D. Ghitu.
Naoparticulele luminiscente CdSe, cu dimensiu-
nea de 3-7 nm, au fost obtinute prin metoda coloi-
dala. Nanoparticulele de ZnSe, cu dimensiunea de
40 nm si nanoparticulele de ZnS, cu dimensiunea
de 30-35 nm, au fost obtinute prin sinteza hidro-
termala. Nanoparticulele au fost adaugate la me-
diul de cultivare sub forma de solutie hidrica din
prima zi. Domeniul de concentratii a constituit:
pentru nanoparticulele CdSe - de la 0,01 la 12,0
mg/l; pentru nanoparticulele de ZnSe - de la 0,01
la 0,6 mg/l si pentru nanoparticulele de ZnS - de
la 0,01 la 8,0 mg/I.

In calitate de obiect-model a fost utilizata tulpina
microalgei rosii Porphyridium cruentum CNM-
AR-01, cunoscuta in calitate de producator de lipi-
de si, In special, de acid eicosapentaenoic (11). Mi-
croalga a fost cultivata pe mediul nutritiv mineral
cu urmatoarea componenta: in g/1 - NaCl-7,0; KCl-
7,5; MgS0,-7H,0-1,8; Ca(NO,),"4H,0-0,15; KBr-
0,05; KI-0,05; K,HPO,-0,2 si 1,0 ml/I solutie de mi-
croelemente, ce contine in mg/l: FeC13-6H20-2,7;
NaVv0,-0,05; ZnSO,-5H,0-0,02; CuSO,-5H,0-0,05;
MnSO0,-5H,0-0,3; H,B0,-0,6; M00,-0,02, in baloa-
ne Erlenmeyer, cu volumul de lucru de 100 ml, la
temperatura de 28°C, cu iluminare constanta cu
fluxul de fotoni de 40,5 uM/m?s si agitare perio-
dica. Durata cultivarii a fost de 14 zile. La sfarsitul
ciclului de cultivare, biomasa se separa de lichidul
cultural prin centrifugare. Continutul de biomasa

algala a fost determinat spectrofotometric con-
form curbei de calibrare, care reflecta dependenta
absorbantei la 465 nm de cantitatea de biomasa.

Continutul produselor degradarii oxidative a lipi-
delor a fost stabilit in baza substantelor reactive
ale acidului tiobarbituric - testul dialdehidei ma-
lonice (MDA - malondialdehyde assay) (12). Con-
centratia dialdehidei malonice a fost calculata cu
utilizarea coeficientului extinctiei molare a com-
plexului dialdehidei malonice sau in % inhibitie
fata de proba martorului pozitiv.

REZULTATE

Unul dintre indicatorii esentiali ai adaptabilitatii
microalgei la componenta mediului de cultivare
este productivitatea, prin urmare monitorizarea
acestui parametru poate servi ca factor de baza
in procesul de stabilire a influentei diferitilor xe-
nobiotici, inclusiv a nanoparticulelor asupra orga-
nismului. Pentru toate tipurile de nanoparticule
studiate, a fost determinat continutul de biomas3,
obtinuta la finele ciclului de cultivare a microalgei.

Concentratia particulelor CdSe a fost calculata in
mg/l mediul de cultivare. Au fost efectuate 3 serii
de experiente, in diferite intervale de concentratii
(dela0,011a 0,1 mg/l; dela0,11a1,0 mg/lsidela
11a 12 mg/1). In figurile 1 si 2, rezultatele continu-
tului de biomasa sunt prezentate In %, prin com-
parare cu probele control.

Concentratiile de 1a 0,01 pana la 0,1 mg/l au pro-
dus abateri minime de la valorile martorului, iar
in cazul concentratiei de 0,6 mg/1 a fost observata
o crestere statistic semnificativa (p<0,01) cu 20%
comparativ cu martorul (fig. 1).

Concentratia de 0,09 mg/1 CdSe a avut efect de re-
ducere a productivitatii (cu pana la 16%, p<0,05)
comparativ cu martorul.

O reactie similara a culturii de Porphyridium cruen-
tum, la introducerea CdSe, a fost constatata si in va-
riantele experimentale cu aplicarea concentratiilor
de la 0,1 pana la 1,0 mg/1 CdSe. Continutul de bio-
masa a crescut cu 18-19% la concentratia CdSe de
0,6 si 0,7 mg/l. Concentratiile mai mici, precum si
cele mai mari, s-au manifestat ca inerte, producti-
vitatea mentinandu-se la nivelul probelor martor.

Pentru experienta cu utilizarea concentratiilor
mari de particule, rezultatele obtinute (fig. 2) au
indicat un spor al productivitatii cu 33,7-47,5%
(p<0,001), in cazul concentratiilor de 4,0-6,0 mg/1
CdSe si cu 18% (p<0,01) pentru concentratia de
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8,0 mg/l. Cresterea in continuare a concentratiei
CdSe 1n mediul de cultivare a redus drastic pro-
ductivitatea: cu 37%, in cazul concentratiei de 10
mg/1sicu 77,3 %, In cazul concentratiei particule-
lor de 12 mg/1.

Concentratiile mai Tnalte de CdSe in mediul de
cultivare induc moartea celulelor In primele 5 zile
(faza exponentiala de crestere), ceea ce indicd asu-
pra implicarii toxicitatii nanoparticulelor la acest
nivel de concentratie.
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Figura 1. Biomasa Porphyridium cruentum, % fata de proba martor (M) in prezenta nanoparticulelor CdSe
(0,01-0,1 mg/1; 0,1-1,0 mg/1).

Un alt compus studiat au fost particulele de ZnSe.
In cadrul experientelor preliminare, a fost stabilit
ca depasirea concentratiei de 0,8 mg/l provoaca
moartea celulelor In primele 5 zile de cultivare,

cu agregarea si sedimentarea lor. Rezultatele ex-
perientelor cu aplicarea concentratiilor de la 0,01
mg/11a 0,6 mg/1 ZnSe sunt prezentate In Figura 3.
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Figura 2. Biomasa Porphyridium cruentum, % fata de proba martor (M) in prezenta nanoparticulelor CdSe
(2,0 - 12,0 mg/1).
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Figura 3. Biomasa Porphyridium cruentum, % fata de proba martor (M) in prezenta nanoparticulelor ZnSe
(0,01-0,06 mg/1; 0,1 - 0,6 mg/1).
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Rezultatele indicd o reducere a productivitatii cu
42-28%, In comparatie cu proba martor, in cazul
concentratiilor de 0,01-0,02 mg/1 ZnSe si cu 47-
36%, In cazul concentratiilor de 0,1-0,2 mg/1 ZnSe.
Pentru concentratiile de 0,03-0,05mg/1 ZnSe pro-
ductivitatea este la nivelul probelor martor (90-
95%), urmata de o scadere cu 38% in varianta
aplicarii concentratiei de 0,06 mg/1 ZnSe.

In seria experimentali cu utilizarea concentratiilor
de 0,1-0,6 mg/1 ZnSe, cea mai mare productivitate a
fost determinata in cazul concentratiei de 0,03 mg/1
ZnSe, care este de 94,6% fata de proba martor.

Experientele cu adaugarea nanoparticulelor de
ZnS la mediul de cultivare a microalgei Porphyri-
dum cruentum au pornit de la determinarea con-
centratiilor maximale toxice pentru microalge. A
fost stabilit ca ZnS reduce productivitatea, indife-
rent de concentratia utilizatd, 8,0 mg/l nanoparti-
cule genereaza o scadere a productivitatii cu 46%
fata de probele martor (fig. 4).

Concentratiile mai mici au manifestat, de aseme-
nea, un grad pronuntat de toxicitate, exceptie pre-
zentand concentratiile de 0,03 si 0,2 mg/l, unde
productivitatea a fost la nivelul probelor control.
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Figura 4. Biomasa Porphyridium cruentum, % fata de proba martor (M) In prezenta nanoparticulelor ZnS
(0,01-0,06 mg/1; 0,1 - 0,6 mg/L; 1,0-8,0 mg/1).

Un efect de reducere a nivelului de acumulare a
biomasei s-a manifestat in probele cu concentratia
nanoparticulelor de 0,01 (cu 35%), 0,02 (cu 25%),
0,1 (cu 25%) si 0,3 (cu 32%).

Unul dintre cele mai semnificative teste ale evo-
lutiei stresului oxidativ in celuld este testul ne-

specific de determinare a produselor peroxidarii
lipidelor, testul dialdehidei malonice (MDA). Tes-
tul de acumulare a radicalilor acizilor grasi indica
influenta negativa a conditiilor de cultivare asupra
celulelor vii (fig. 5).
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Figura 5. Dialdehida malonica, % C In biomasa de Porphyridium cruentum la cultivare
in prezenta nanoparticulelor CdSe.
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Rezultatele obtinute demonstreaza ca pentru ma-
joritatea concentratiilor de CdSe aplicate nu are
loc afectarea structurilor membranare ale por-
firidiumului. Prin urmare nu se produce deteri-
orarea statutului oxido-reducator, cu formarea
radicalilor lipidelor structurale. Concentratiile
toxice ale CdSe de 10-12 mg/l au indus oxidarea
lipidelor membranare. Astfel, mecanismul toxici-
tatii nanoparticulelor de CdSe se manifesta prin
implicarea lor in deteriorarea structurilor mem-
branare. Radicalii formati participa activ in pro-

cesul biosintetic al algelor, urmat de micsorarea
productivitatii.

Determinarea produselor de oxidare a lipidelor
prin testul acumularii dialdehidei malonice a scos
in evidenta impactul toxic al nanoparticulelor
ZnSe asupra celulelor prin inducerea proceselor
de oxidare a lipidelor si acumularea radicalilor
acili. Rezultatele obtinute (fig. 6) indica o acumu-
lare a dialdehidei malonice in celulele de porfiri-
dium. Valorile testului MDA releva o crestere cu
20-30%, comparativ cu proba de control.
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Prin urmare, toxicitatea nanoparticulelor ZnSe se
manifesta prin implicarea lor in oxidarea lipide-
lor structurale ale membranelor celulare, ceea ce
duce la modificarea permeabilitatii membranelor
si la afectarea proceselor metabolice celulare.

A fost constatatd, de asemenea, o majorare a con-
tinutului dialdehidei malonice, produse in rezulta-
tul aplicarii concentratiilor de 0,01-0,02 mg/1 ZnS;
0,1si 0,3 mg/l ZnS si 4-8 mg/1 ZnS (fig. 7).

Valori mai mici ale testului MDA, comparativ cu
proba de control, nu au fost determinate.
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Figura 7. Dialdehida malonica, % C in biomasa de Porphyridium cruentum la cultivare In prezenta ZnSNP.

DISCUTII

Analizand influenta pe care o are concentratia
nanoparticulelor de CdSe asupra productivitatii
culturii de Porphyridium cruentum, putem afirma

ca dependenta datd, in limitele studiate, poarta un
caracter de unda, cu efecte de stimulare a produ-
cerii de biomasa la unele concentratii, urmat de

6 I



ONE HEALTH &
RISK MANAGEMENT

£ O0OH.R

VOL. 1,ISSUE 1
2020

scaderi si de cresteri ulterioare, fenomen atestat
destul de frecvent In lumea vie.

Productivitatea microalgei obtinute, prin aplica-
rea nanoparticulelor de ZnS, este redusa, valorile
testului MDA sunt crescute, prin urmare mecanis-
mul actiunii toxice este rezultatul implicarii lor in
activitatea biosintetica.

In scopul evaludrii impactului nanoparticulelor

asupra culturii de porfiridium, a fost calculat co-
eficientul de corelare Intre productivitate si canti-
tatea dialdehidei malonice.

Rezultatele prezentate in Figura 8 demonstreaza
3, In cazul manifestarii reactiilor toxice de catre
Porphyridium cruentum, se Inregistreaza o corela-
re inversa puternica dintre continutul de biomasa
si valorile dialdehidei malonice, produsa in rezul-
tatul peroxidarii lipidelor.
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Figura 8. Corelarea intre productivitatea culturii de porfiridium si procesul de peroxidare a lipidelor
in biomasa la actiunea nanoparticulelor CdSe, ZnSe si ZnS.

Au fost stabilite manifestari toxice pentru concen-
tratiile 1,0-12 mg/1 CdSeNP, cu un coeficient de
corelare r=0,885. Dependenta corelationala este
una inversa, pentru care reducerea continutului
de biomasa este asociata cu valori crescute ale
dialdehidei malonice, determinate pentru con-
centratia nanoparticulelor de peste 8,0 mg/l. Un
raport corelational mare a fost stabilit si pentru

varianta experimentald, avand concentratiile Cd-
SeNP intre 0,1 si 1,0 mg/1. in cazul dat se observi
o corelare directd, unde continutului sporit de bi-
omasa algala 1i corespund valori joase ale testului
MDA. Valorile moderat majorate ale dialdehidei
malonice pot fi rezultatul unei activitati biosin-
tetice intensive, cu formare de specii reactive ale
oxigenului, nefiind vorba despre manifestarea to-
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xicitatii nanoparticulelor In concentratiile deter-
minate.

Coeficientul Pearson ridicat, cu valori de peste 0,7,
a fost determinat in cazul aplicarii nanoparticule-
lor ZnSe. Raportul corelational este puternic si in-
vers, reducerea continutului de biomasa fiind aso-
ciata cu valori crescute ale dialdehidei malonice.
Putem confirma existenta efectului toxic al nano-
particulelor ZnSe, in limita concentratiilor aplicate
asupra microalgei.

Manifestari toxice au fost determinate pentru con-
centratiile 1,0-8,0 mg/1 ZnS NP, avand coeficientul

CONCLUZII

de corelare r=0,925 foarte puternic. Dependenta
corelationala este una inversa, pentru care bio-
masa redusa este asociata cu valori ridicate ale
dialdehidei malonice. Coeficientul de corelare mic
r=0,273 a fost stabilit pentru concentratiile 0,01-
0,06 mg/l si r=0,254, pentru concentratiile de
0,1-0,6 mg/l a nanoparticulelor de ZnS. In cazul
concentratiilor 0,1-0,6 mg/l ZnS se stabileste co-
relarea invers3, astfel ca putem releva manifesta-
rea efetului toxic al nanoparticuleor in limita con-
centratiilor date, ceea ce nu a fost stabilit pentru
seria experimentald avand concentratiile de 0,01-
0,06 mg/1 ZnS NP.

1. Dialdehida malonica poate fi considerata drept marcher al toxicitatii nanoparticulelor. Metoda nespe-
cifica de determinare a procesului de peroxidare a lipidelor structurale permite a stabili efectul toxic al
nanoparticulelor studiate, In cazul existentei unei coreldri dintre cantitatea de dialdehida malonica si
biomasa acumulata.

2. Toxicitatea tipurilor de particule mentionate descreste in sirul ZnSe >ZnS>CdSe.

3. Nivelul Tnalt de corelare intre cantitatea de biomasa si produsele degradarii oxidative a lipidelor evi-
dentiazd mecanismul acestei influente, care consta in degradarea membranelor biologice, in modifica-
rea permeabilitatii si in dereglarea proceselor vitale.
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Key words: flood, calami-  Introduction. Currently, there is a steadily increasing trend in losses due to flooding.

ties, victims, medical man-  Nevertheless, global warming, followed by an inevitable overuse of river valleys might

agement. further contribute to an increase in the frequency and destructive power of floods. It is
quite important to trace the cause and effect chain of the economic, social and ecolog-
ical impacts during the flood hazard.
Material and methods. A bibliographic research was carried out by using historical
and descriptive methods based on the keywords, underlining the medical, social and
economic significance of the present issue.
Results. There are 57 natural lakes and about 3 400 artificial water reservoirs found
on the territory of the Republic of Moldova, including 90 amounting to over 1 million
m? per each. The accumulation basins help in preventing and combating overflows and
flooding during spring and summer periods. Most of the dams do not comply with the
technical norms, as they do not have channels of respite and drainage, thus, a dam
failure on top dike might generate the collapse of the others at the lower watercourse,
resulting in disastrous consequences. Therefore, individual health protection measures
and appropriate population behavior are vitally important in catastrophic floods.
Conclusions. Over the last decades, the floods occurring in the Republic of Moldova
have conditioned the need to increase interventions for prevention and reduction of
both economic and human losses both at national and international levels.

Cuvinte cheie: inundatii, =~ ASPECTE MEDICO-SOCIALE ALE INUNDATIILOR, MANAGEMENTUL MEDICAL SI

calamitdti, victime, man- AL RISCURILOR

agement medical. Introducere. In prezent, existd o tendintd de crestere a prejudiciilor provocate de
inundatii. In acelasi timp incdlzirea globald a climei si cresterea inevitabild a va-lori-
ficdrii vdilor rdurilor va contribui pe viitor la cresterea frecventei si puterii distructive
a inundatiilor. In timpul inundatiilor, este importantd constituirea lantului cauzd-efect
a consecintelor economice, sociale si ecologice.
Material si metode. Au fost studiate surse bibliografice care redau informatii ample cu
referire la inundatiile ce au avut loc in Republica Moldova si in regiunile din vecindtate.
Rezultate. Pe teritoriul Republicii Moldova sunt amplasate 57 de lacuri naturale si cir-
ca 3400 de rezervoare artificiale de apd, inclusiv 90 cu un volum de peste un milion de
m? fiecare. Lacurile de acumulare servesc pentru prevenirea si combaterea revdrsdrilor
si inundatiilor in timpul viiturilor de primdvard si vard. Barajele multora din ele sunt
construite fard respectarea normelor tehnice, nu au canale de degrevare si scurgere,
de aceea ruperea unuia, in partea de sus, genereazd ruperea celorlalte din cursul in-
ferior, urmdrile fiind catastrofale. O importantd deosebitd in inundatiile catastrofale
au mdsurile de protectie medicald individuald si comportamentul corect al populatiei.
Concluzii. Inundatiile din ultimele decenii in Republica Moldova au conditionat necesi-
tatea intensificdrii activitdtilor de prevenire si minimizare a consecintelor materiale si
umane, atdt la nivel national cdt si international.
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INTRODUCTION

Humanity faced flooding since ancient times, a fact
confirmed by the biblical Great Flood. According
to Robert Ballard, a marine explorer, there is an
evidence of a catastrophic flood that happened
7500 years ago in the Black Sea at about 170 me-
ters deep that is possible effects of “Noah’s Flood”.

Floods are both natural disasters and technolo-
gical and social phenomena (1), considered the
most widespread hazard on earth. According to
the Centre for Research on the Epidemiology of
Disasters of the Catholic University of Louvain
(Belgium), they make up 37% of the total number
of natural hazards resulting in severe outcomes
and extremely severe human losses with consi-
derable economic damages, followed by negative
economic, social and ecological impacts (2, 3, 4).

The study analysis of the floods throughout the
last century confirms a steadily increasing ten-
dency of damages caused by floods worldwide,
one of the main causes being the irrational use of
the river valleys and the increase of the economic
activity in risk-prone areas (5). Nevertheless, glo-
bal warming and the inevitable overuse of river
valleys might further contribute to an increase
in the frequency and destructive power of floo-
ds. Floods can be caused by natural phenomena
such as: water flows (flash floods, clogging of the
running water streams and sloping into the river-
bed, crowding of glaciers or other floating objects
in narrow curves or sections, the increase of the
sea or ocean level in the area of the watercourse
overflow due to high tides or strong winds); rain
or stagnant melting snow, dripping from the slo-
pes; an increase in groundwater level due to high
infiltration rates; hurricanes or typhoons; and
submarine volcanic eruptions. Floods triggered by
accidental scenarios are due to a dam failure and
collapse or other hydrotechnical constructions, as
well as due to inappropriate and non-compliant
actions related to the hydrological situation at the
water drainage systems and sudden sliding slopes
into the accumulation basins.

The human-induced floods occur due to the over-
filling of the artificial basins, the deliberate cut-
ting of the dam defense structures, inadequate
irrigation system performance, characterized by
great water loss with no proper drainage measu-
res, and earthquake-triggered floods due to accu-
mulations (6).

MATERIAL AND METHODS

The purpose of the bibliographic study was to un-
derline both the medical and social aspects and
flood-health risk management. The studied bibli-
ographic sources provide ample data on floods oc-
curring both in the Republic of Moldova and in the
neighboring regions. A bibliographic study was
carried out by using the historical and descriptive
methods based on the keywords, emphasizing the
medical, social and economic impacts of the pre-
sent problem.

RESULTS

Catastrophic floods make up about 33-35% of to-
tal floods. They can result from heavy rainfalls;
overflow of accumulation basins of hydroelectric
stations and lakes; sudden melting of snow and
glaciers; and coastal water waves and tsunami.
Dam and levee failure might cause landslides and
earthquakes, etc. The size of the flood outbreak
depends on the amount of water, the affected area
and the rainfall duration and intensity.

There are several types of floods depending on
their triggering factors and the flood-affected are-
as. The most commonly occurring floods are as
following (7,8):

- fluvial flooding is the overflowing of water
body, generated by a high flow over the boun-
daries of the minor riverbed to the major one
due to several causes, such as: heavy rainfall,
an increased water level, resulting from the de-
gradation of the riverbed by alluvium, ice bloc-
kages, dam and levee collapse etc.;

- coastal flooding might affect the coastal areas,
caused by strong storms, which trigger lar-
ge wind waves that might sometimes lead to
a dam failure and storm surges, magnified by
rising sea levels. Depending on the generating
factors, coastal areas might be flooded with sal-
ty or brackish water;

- urban flooding occurs due to improper sizing
or poor maintenance of urban drainage sys-
tems, which cannot provide a proper rainwater
runoff during heavy rainfall episodes.

Other types of floods occur due to accumulation
of the running water in the low-lying areas at the
base of the slope and because of groundwater ex-
cess (in areas where groundwater is close to the
topographic surface).
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The most severe floods that have caused major
human losses were as following:

China (1931) - 3,700,000-4,000,000 victims,
China (1887) - 900,000-2,000,000 victims,

China (1938) - 500,000-700,000 victims,

China (1975) - 231,000 victims,

Indonesia (2004) - 230,000 victims,

China (1935) - 145,000 victims,

Vietnam (1971) - 100,000 victims,

China (1911) - 100,000 victims.

The Republic of Moldova has 57 natural lakes and
about 3400 artificial water reservoirs, including 90
with over one million m3 per each (3, 10). Accumu-
lation basins might prevent and combat overflows
and floods during spring and summer seasons.
The largest storage tanks are found in Costinesti
Stinca (735 mln m?3), situated on the Prut river and
in Dubasari (277.4 mln m?), on the Dniester river.
Most dams do not comply with normal technical
standards and do not have respite and drainage
channels, thus, a dam failure on top dike might ge-
nerate the collapse of the others at the lower wa-
tercourse, resulting in disastrous consequences.
In 1991, the heavy torrential rains led to catastro-
phic floods in Soldanesti, Orhei district. As a result,
21 people died, 8 thousand houses were damaged,
of which 516 were completely destroyed, and 400
thousand ha of agricultural land was flooded. In
1994, the Republic of Moldova experienced one of
the most unfavorable episodes throughout the last
century (11).

On August 26-27, 1994, the downpour intensity
was over 40 mm/hour, accompanied by strong
winds and hail, which caused enormous damage
($ 100 million) and human comorbidities (29 pe-
ople).

Over the last years, the major floods occurring on
the territory of the Republic of Moldova were on
June 16-17, 2003 and on August 7, 18-19, 2005,
being caused by heavy rainfalls. These led to
stream flows, as well as the formation of intensi-
ve leakage from the slopes, causing huge financial
losses within different national economic sectors.
The total land area of the Republic of Moldova,
which are periodically flooded makes up about
20% of the entire country’s surface or more than
600 thousand ha (3, 11).

At the end of May and the beginning of June 2016,
following the heavy lasting downpours across
Central Europe, the floods affected dozens of lo-
cations in Austria, Belgium, France, Germany, the

Republic of Moldova and Romania (1). On June 1,
torrential rains caused massive flooding in the Re-
public of Moldova. A great number of streets and
basements of flat blocks were flooded in Chisinau,
including Albisoara Street, where the water was
over one and a half meter high due to the sewer
system failure. 200 houses were flooded in largara
village, Leova district. The water flooded into the
courtyards and borderlines of dozens of houses in
Loganesti, Hincesti district (6).

In June-August 2008, the Ukraine, Romania and
the Republic of Moldova were hit by one of the
worst floods over the last two centuries. In July 22-
28, 2008, in Western Ukraine, where the Dniester
and Prut upper courses are located, the amount of
precipitation was 63-260 mm, which is 1-3-month
norm fell. In the third decade of July 2008, preci-
pitations fell everywhere on the territory of the
Republic of Moldova. The largest amount of preci-
pitation during the decade, was 225 mm in Ocnita,
exceeding 10 times the de-cade normal amount,
which was first reported during the entire period
of instrumental mea-surements. In the northern
and in some of the central and southern regions
of the republic the amount of precipitation per de-
cade made up 85-185 mm or 440-800% of the de-
cade norm. The remainder of territory amounted
precipitation of 15-70 mm or 100-420% of the de-
cade norm. As a result, the floods occurring during
the period from July to August 2008 on the Dnies-
ter and Prut rivers were historical flash floods (6,
11,12, 13).

It is crucial to establish the cause and effect chain
during flooding while considering the following
aftermath (13, 14, 15, 16):

- economic destruction or damage of: industri-
al buildings, roads and railways, locations, oil,
water or gas system supply, electrical and te-
lecommunications lines, bridges and culverts,
and the zootechnical sector;

- negative social impacts: human comorbidities,
people evacuation, risks of epidemics, educati-
onal process disruption, damage to cultural as-
sets, panic disorder, reducing the disaster rate
of flood-affected areas and income of the popu-
lation;

- negative ecological consequences: environ-
mental degradation, pollution of the surface or
groundwater, soil pollution, excess humidity,
slope degradation, destruction of fauna and
flora.
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Additionally, to the direct effects, there is a nu-
mber of indirect effects that might interrupt the
manufacturing processes, delay goods delivery,
trigger expenditures for defense works and for
normalization of life after floods, as well as reduce
exports.

Most floods might lead to considerable financial
and human losses, being termed as catastrophic
flood events, faced by a community or region. For a
better objective determination of financial and hu-
man losses, the territory is divided into four flood
zones with the following determinants: the height
of the water level, the flood onset, the water drai-
nage velocity and the flooded surface area (17).

The catastrophic floods occurring on large areas
might influence the strategies of the health and
civil protection bodies and the healthcare servi-
ces of the Ministries and Departments of defense
appropriations for liquidation of disaster consequ-
ences, as well as on the organization and use of the
trained forces and means of medical assistance. In
these cases, great attention is paid to the flooded
land surface, since the population might be depri-
ved of sheltering, food and water supply, as well
as of medical or social assistance that should be
commonly provided during the first flood hours
(hours, days). The population in this area might be
subjected to the action of low-temperature water,
winds, air humidity and other meteorological fac-
tors (18).

A series of factors might influence the volume and
structure of health losses in catastrophic flood
outbreak, such as: timely notification of the popu-
lation in the area at risk of flooding; the degree of
preparedness for people evacuation; the popula-
tion density in the risk-prone areas; the building
patterns; the day time (night, day); season; the
distance between different locations (village, city)
and the dams; the flood wave height and duration,
water temperature; exacerbation of area - based
socio-economic status (19).

The efficiency of medical assistance and the use of
the trained forces and means of emergency heal-
thcare services will increase considerably, if the
flood outbreak is divided conventionally into four
zones (9). The volume and structure of the health
losses (tab. 1) vary depending on the speed of the
water, the height of the water wave, the distance
from localities to the hydrological object with flo-
od phenomenon (typhoon, tsunami, disturbances
of the sea, the ocean, etc.) The amount and struc-
ture of the health losses (tab. 1) vary according
to water velocity, water wave height, the distan-
ce between the locations and the flood-related
hydrological objects. (typhoon, tsunami, sea and
ocean disturbances, etc.)

The volume and structure of the health damages
(tab. 2) will differ in different floodplains depen-
ding on the day and night time.

Table 1. Characteristics of flood pains.

Flood plains 3?32;3?%?3;3: Waﬁg{gvl:rgve Flow velocity = Wave duration
I. Catastrophic flood 6-12 km >3m >30km /h 30 min
II. Fast flow 15-20 km 1.5-2m 15-20 km/h 50-60 min
III. Medium flow 30-50 km <lm 10-15km / h 2-3 hours
IV. Slow flow (overflow) 36-70 km - 6-10 km / h 5-6 hours

In order to eliminate the catastrophic effects of
floods, the local healthcare services (civil protec-
tion, the Ministry of Health, Labor and Social Pro-
tection) develop early health-action planning for
medical assistance of the population and the affec-
ted - area victims.

The presidents of the commissions for exceptional
affairs will administer the Special Forces and the
emergency medical assistance services that help
in evacuation and rescue of the population, and
who otherwise administer the local institutes, dis-

trict and republican medical esta-blishments.

It is highly important to be aware of the sanitary
and epidemiological conditions of the risk-prone
areas for the liquidation of the aftermath calami-
ties, it might worsen due to the destruction of the
water supply and sewerage systems, the pol-luti-
on of the wells etc.

Wastes and garbage that spread to other neighbo-
ring places might pose a threat on spreading in-
fectious morbidity within the affected floodplain.
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Overcrowding of people on a small area, as well
as exacerbation of the social and economic status
can also cause an outbreak and spread of commu-
nicable infections and zoonotic diseases (decay of
animal bodies and rodents).

Additionally, to civil protection and Ministry of
Health, Labor and Social Protection means, the
liquidation of aftermath catastrophic floods will

require medical services of the Armed Forces,
according to the relevant directive documents,
available in the National Army and documents, re-
gulating medical assistance under exceptional cir-
cumstances. Specially trained teams will provide
premedical aid (paramedics) and first medical aid
(doctors) during the outbreak.

Table 2. The characteristics of the losses within the flood plains (in %, according to the number of population
in the flood-affected areas).

Overall losses

Out of the total loss amount

Flood plains . Irretrievable losses Health losses
day night . .
day night day night
I 60.0 90.0 - - - -
II 13.0 25.0 10.0 20.0 90.0 80.0
111 5.0 15.0 7.0 15.0 93.0 85.0
v 2.0 10.0 5.0 10.0 95.0 90.0
Mean loss value 20.0 35.0 15.0 30.0 85.0 70.0

Persons joining the immediate rescue operations
of the victims must be well trained and provided
with various salvation (belts, circles, lifejacket)
and floating means (boats). Emergency medical
assistance brigades (paramedics and doctors),
mobile detachments of the Ministry of Health, La-
bor and Social Protection, as well as Ministries of
Armed Forces and Civil Protection will also be ac-
tivated during the outbreak.

Specially trained teams and health-epidemic assis-
tance brigades from various preventive medicine
centers (district, city, republican) will be provided
for flood- affected areas.

In many cases, flooding can be a very serious tes-
ting of the community’s responsiveness. The abi-
lity and capacity to effectively cope with a flood
has become increasingly relevant nowadays due
to a higher-risk flood tendency, especially in re-
cent years.

The major objective of risk identification refers
to flood risk management (20). It determines the
application of policies, procedures and even prac-
tices that would tend towards this objective. The
flood risk management is aimed at analysis and
assessment, treatment, monitoring and re-assess-
ment of risks in order to reduce them, so that hu-
man communities and all citizens would survive,
work and meet their needs and aspirations within
a sustainable physical and social environment.

The experience of Moldova on the reduction of

negative flood aftermaths in small river basins, in-
dicates that the optimal economical effect can be
achieved when applying both the passive metho-
ds (digging, forest improvement works, etc.) and
the active methods of protection by regulating the
water flowing into a system of maximum water
storage capacity tanks, followed by a subsequent
water evacuation amounted at a 1-3% insurance
volume (19).

The planning schemes for flood mitigation works
in the river basins consist of correlative and cu-
mulative effects of the following works: embank-
ments, works for the regularization of the river-
beds, non-permanent accumulations and polders,
permanent accumulation basins provided with
volume-control storage to mitigate floods.

The first stage on reducing floods by embank-
ments was actually a mistake because it elimina-
tes the natural effect of mitigation of meadows
and leads to the increase of maximum overflows.
As the lower sectors of the large watercourses are
embanked, new embankment works should be
avoided without being compensated in the accu-
mulation basins or into polders.

Although most of the extreme phenomena cannot
be completely overcome yet, a prior knowledge
on the area patterns and the possible intervals
between the disaster episodes would significantly
reduce their destructive impact (21). Farmers
should be aware and familiar with the achieve-
ments of modern science, as well as timely access
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of qualitative forecasting services, which would
ensure a considerable increase in the productivity
of agricultural crops, by significantly reducing the
losses and negative consequences of various natu-
ral hazards.

Currently, the perfection of the long-term weather
forecasting methods on negative phenomena oc-
currence has become vitally important for the Re-
public of Moldova since both the amplitude and
the incidence rate of the natural disasters have
obviously increased over the last years. This step
can be defined and highlighted as regional trends
of climate change and variability that refers to
long-term climate predictions, being categorized
as more qualitative, rather than quantitative ones
(including the daily weather forecasts) (22, 23).

Inorder toreduce the risk of flooding, the following
measures are recommended:

e Mapping of the land surfaces and river cour-
se that are mostly exposed to flooding, as well
as the quasi-horizontal surfaces of the plains,
where the water can stagnate during periods of
excess humidity.

e Overall embankment works of the major river-
beds and meadows, as well as polder formation
should be avoided in order to provide “bre-
athing” spaces during flood periods.

e Anti-erosion works in the accumulation basins
should be carried out, as well as the unclogging
of minor riverbeds.

¢ Any kind of construction near the minor ri-ver-
beds, which are at risk of flooding and are mar-
ked red, should be prohibited. Strong involve-
ment of local and national authorities regarding
the environmental protection is required, in
order to apply flood prevention measures to
protect the population and environment.

e Information system efficiency regarding the
warnings for hydrometeorological hazards.

¢ Education of the population on the protection
of the riverbeds from solid wastes pollution.

The Republic of Moldova has developed the “Re-

gulation on Flood risk Management” that provi-

des (24):

- Normative framework for flood risk manage-
ment.

- Preliminary Flood Risk Assessment.

- Flood hazard and flood risk mapping.

- Flood Risk Management Planning.

- Public consultations and plan approval and re-
vision.

- Reports on implementation action plans.

The measures on population individual health
protection and appropriate behavior is of parti-
cular importance in catastrophic floods. Prior to
a flood episode, the population should be trained
and urged to follow and carry out certain recom-
mendations:

¢ To show interest in the possible local floodpla-
ins, found at the town halls.

e Toavoid building houses nearby the risk-prone
flood areas.

¢ To use waterproof walls for the basements in
order to prevent water flow.

¢ To build barriers to prevent water from floo-
ding into the houses.

¢ To clean the ditches and storm sewers, to pre-
vent clogging of the rainwater.

¢ To safely dispose the household waste and ve-
getable debris not to contaminate the running
streams.

e To prepare the emergency backpack in advan-
ce.

e To participate to simulated emergency exerci-
ses organized by emergency professional servi-
ces and local authorities.

e To learn about the warning alarm signals and
the evacuation procedures.

e In case of imminent flood risk, to turn off the
heating, gas and electricity devices.

¢ To place the toxic substances in a safe place so
as to avoid pollution.

In case of flooding:

- To stay calm.

- To warn the neighbors and support the disa-
bled people, children and the elderly.

- Tobeaware about the danger and its evolution.

- To use the phone only in emergencies as not to
overload the network.

- To follow the radio or television broadcast re-
commendations given by the authorities.

- In case of evacuation, to move towards an im-
mediate or nearby high level area, specified by
the authorities; in case of flash floods, people
should move up towards the upper parts of the
house or on the roof, until the rescue teams
arrive.

- To move the essential objects to the upper flo-
ors of the house, if there is enough time.

- To disconnect the general power switch. To
disconnect all the electrical devices. Not to
touch the electrical devices if they are dirty or

in water.
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- To switch off water and gas supply systems.

- To evacuate animals and valuable assets into
specific prior- established refuge places.

- To avoid moving through the water flows, as
people might lose the balance in about 15 cm
high waters.

- To avoid traveling by car across the flooded
area: in case of about 20 cm of floodwaters,
water may enter the vehicle, resulting in loss
of control. At about 40 cm of floodwaters, the
vehicle starts floating. In 60 cm of water, most
vehicles are carried away by floodwater.

- Tobe prepared of quick evacuation at short no-
tice of those in charge of rescue operations.

- Touse theitinerary indicated by those in charge.

- To avoid shortcut pathways as not to get into a
dangerous place.

- To take only the strictly necessary belongings
(identity documents, medicines).

After the flooding:

- To help the injured.

- To listen to local authorities regarding the in-
formation on the local drinking water supply.

- To avoid areas with still water: the water may
be contaminated with gasoline, diesel or sewa-
ge debris; it can also be electrically charged
with high-voltage power lines or grounded
electrical cables.

- To avoid water currents.

- To learn about the water withdrawal areas:
roads or bridges may exhibit low resistance
and collapse due to vehicle overloading.

- To be careful when entering the flooded buil-
dings since their resistance might be affected,
particularly the foundations.

CONCLUSIONS

- To avoid using the electricity, water, gas supply
equipment unless specialized services approve.

- Toclean and disinfect all objects that have been
in contact with floodwater: there is a life-thre-
atening situation of disease contamination due
to the lack of hygiene and the affected sewers.

If any suspicions arise regarding the contaminati-
on of the drinking water, bottled or boiled water
should be used.

Prevention and reduction of the negative effects,
as well as disaster preparedness, including floo-
ding are crucially important issues and policies
promoted by the World Health Organization (25,
26) - a specialized agency within the United Na-
tions that is responsible for coordinating global
health problems. Another key aspect of the “One
health” approach concerns the need to include the
health institutions, all the available private sec-
tors, the military medical services, etc., within the
planning process. Risk reduction and emergency
preparedness are the responsibility of all national
actors. At the national level, the Ministry of Health,
Labor and Social Protection is the leading agency
responsible for the healthcare sector, which apart
from the medical services of the Armed Forces, in-
cludes the Red Cross society, the non-governmen-
tal healthcare organizations, the private health
facilities and professional associations. Emergen-
cy preparedness requires a multi-sectoral appro-
ach. This approach might be applied to all types of
emergencies and crises including those of health
origin such as major epidemics, food poisoning,
waterborne diseases or toxic chemical leaks and
spills.

1. Floods remain some of the most frequent and powerful natural phenomena that have aggravated the
situation of many countries, including the Republic of Moldova, especially in the last decades and have
conditioned the need to increase interventions for prevention and reduction of both economic and hu-
man losses both at national and international levels.

2. While assessing the tremendous increase in direct flood damages, the expenses involved in their liqui-
dation and rehabilitation of the affected population, as well as the experience of the developed countries
worldwide, we can conclude that the problem of the flood risk management requires enormous financi-
al costs that show an unprecedented growth rate along with the increased level of security.

3. The major purpose of the health care system, while liquidating the medical flood consequences, is
to provide primary emergency medical care to the injured, according to the medical indications and to
evacuate people safely to health-care institutions away from the flood outbreak.

4. Since floods, particularly the catastrophic ones, lead to a sudden exacerbation of the sanitary-hygienic
and anti-epidemic status within the flooded areas, medical assistance to the injured, along with sani-
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tary-hygienic and anti-epidemic measures should be necessarily carried out by both the regional and
national health care systems, for the purpose of maintaining the health status of the affected population

as well as to prevent the occurrence and spread of infectious diseases.
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INTRODUCTION

The International Federation of Biosafety Associa-
tions (IFBA) is a global community of 46 biosafety
associations, 774 certified biosafety professionals,
and other partners with the mission of “safe, secu-
re and responsible work with biological materials”.
The IFBA works globally to enhance multi-sectoral
collaboration and foster partnerships between its
members, government ministries, and other sta-
keholders in the deve-lopment and implementati-
on of comprehensive national biosafety/biosecu-
rity strategies. This includes the implementation
of the Global Health Security Agenda’s Action Pac-
kage 3, International Health Regulations, UN Secu-
rity Council Resolution 1540, Biological Weapons
Convention, and other health security initiatives.

The effectiveness of public health functions in-
cluding surveillance, diagnosis and research are
influenced by reliable laboratory services, of
which biosafety and biosecurity are central ele-
ments. Yet, many laboratories still lack sufficient
biosafety and biosecurity practices, equipment
and infrastructure to conduct their work in a safe
and secure manner. Safe disposal of potentially
contaminated laboratory waste also remains a
challenge. Attention must be drawn to the serious
dangers that can arise from the fai-lure to imple-
ment effective biosafety and biosecurity and, im-
portantly, must highlight the signi-ficant benefits
offered by the implementation of sound biosafety
and biosecurity practices including:

e minimising the socio-economic impact of hu-
man and animal disease outbreaks and better
protection of laboratory staff, the wider com-
munity and the environment; and,

e contributing to better biosecurity through con-
trol of access to dangerous pathogens, tracking
their use, and improving reporting of incidents.

The IFBA and its members are assisting national
authorities in integrating biosafety into policies
and programs, to improve sustainable laboratory
infrastructure and equipment, and to increase bi-
osafety skills and competencies among those wor-
king with infectious diseases. Our objective is to
build and operate safe, yet, cost-effective labora-
tories and prevent laboratory exposures to infec-
tious diseases. IFBA’s members understand local
challenges in operating safe laboratories and are
facilitating simple, yet, effective approaches that
can be cost-effectively sustained over the long
term. Rather than simply taking a high technology
approach of focusing on engineering and equip-
ment, approaches to laboratory containment fa-
cilities must balance engineering controls with
operational, scientific and management controls.
There is no “one size fits all” approach to BSL-2
and BSL-3 facilities. Every biocontainment labo-
ratory should be based primarily on a solid risk
assessment and the specific laboratory program
requirements.

Bridging the Policy Implementation Gap

While some progress is being made in the deve-lo-
pment of national biorisk management and biose-
curity strategies, there is an increasing awareness
on whether these policies do not succeed or fail on
their own merits; rather their progress is depen-
dent upon the process of implementation (i.e. tur-
ning policy into practice). The space between go-
vernment’s motivation behind the passage of new
legislation and how that intent is translated into
reality in many countries becomes an implemen-
tation gap when that policy remains on paper only
or is implemented poorly. More needs to be done
to try to ensure intentions for the safe and secure
handling of biological materials are turned into re-
sults - in short, that policy failure is avoided.
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The IFBA has been advancing ways in which the
implementation phase can be strengthened and
supported. We recognize that in addition to gover-
nment accountability and funding investments,
implementation is highly dependent on local con-
text and that high-level decision makers cannot
succeed without having some understanding of
whathappens on, or close to, the frontline. In many
cases, biosafety professionals and those who work
directly with biological materials in laboratories
on the front line of global health security know a
great deal about the challenges and solutions of
implementing national biosecurity strategies. A
key success factor for bridging the policy imple-
mentation gap, therefore, is to tap into the experi-
ences and competencies of these individuals who
can positively shape the implementation process.

Moving beyond the dichotomy, between the top-
down and bottom-up approaches, the IFBA’s
approach to implementing biosecurity policy is
a synthesis of both perspectives. We encourage
a strong collaboration between decision makers
and front line biosafety professionals to develop
strategies and innovations that will be successful
and sustainable over the long term. Additionally,
participation in local, national, and international
networks allow for a multilateral type of exchange
and collaboration between individuals and a vehi-
cle for innovation in best practices. A range of vir-
tual exchange and on-line collaboration formats
allows for an information flow across institutions,
nations and regions.

Using the internet and social media, the IFBA is
connecting individuals that might not otherwise
be able to share best practices and sustainable
solutions. These settings also give individuals
opportunities to acquire new skills that may not
be offered by traditional capacity building appro-
aches. What's more, participation in these initiati-
ves fuels their intention to stay in the bio-security
and biorisk management field.

Risk-based Sustainable Laboratories

Laboratories are an integral component of global
health security and play a major role in the safe
and secure handling of biological materials. Buil-
ding laboratory infrastructure that is highly de-
pendent on engineering controls and technology
presents a challenge in many countries where
construction and maintenance costs are prohibiti-
ve. Rather than taking a high technology approach,

the IFBA adopts a risk-based approach to desig-
ning “built-to-purpose” laboratory equipment and
infrastructure that is:

e relevant to local circumstances;

e tailored to the actual risks of an individual la-
boratory;

e economically feasible and cost-effective to
maintain.

In 2010, the IFBA’s Biocontainment Engineering
Working Group (BEWG) was created to serve as a
“think-tank” to identify practical and sustainable
solutions for biocontainment laboratories around
the world. This network of biocontainment engi-
neers and private industry partners are working
together on sustainable laboratory design appro-
aches to reduce initial capital and on-going opera-
tional costs. Laboratories in lower resource coun-
tries often struggle to implement containment
solutions, which have been designed for use in
other parts of the world where different working
conditions prevail. Compounding the problem is
a lack of well-trained biocontainment engineers
that can adequately maintain and operate labo-
ratories and critical containment equipment (e.g.
biological safety cabinets) over the longer term.
Effective supplier networks, maintenance provisi-
on and other basic measures are often unavailable
to those most in need.

To meet these challenges, the IFBA promotes
risk-based approaches to laboratory and equip-
ment design that are cost-effective, locally driven,
and can be practically implemented over the long
term. The vision for risk-based approaches is not
to lay out the requirements for a BSL2 or BSL3 la-
boratory, but rather to describe “how” these faci-
lities should be planned and designed, based on a
local biocontainment risk assessment. The resul-
ting facilities would be built-to-purpose, utilizing
a more nuanced set of requirements, and would
allow for investment in infrastructure, equipment
and precautions suited to the type of procedures
performed. It is important to note that building
sustainable laboratories also requires a strong
focus on procedural and human factors, including
trained and competent engineering and mainte-
nance staff.

Professional Competency

Ensuring that individuals, who handle biological
materials, demonstrate competencies on the safe
and secure handling of biological materials is an
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essential component of the overall effort of redu-

cing biosafety and biosecurity risks. The IFBA’s

certification program is the only internationally

recognized program to certify the competency

of individuals in biorisk management and a vari-

ety of related technical disciplines. The program

is structured in compliance with the policies and

procedures of ISO/IEC 17024: 2012 Conformity as-

sessment - General Requirements for Bodies Opera-

ting Certification of Persons. Examinations are de-

livered to candidates worldwide in the following

disciplines:

e Biorisk Management (Pre-requisite certificati-
on for all others);

e Biological Waste Management;

e Biocontainment Facility Design, Operations &
Maintenance;

e Biosafety Cabinet Selection, Installation and
Safe Use;

e Biosecurity.

To date, the IFBA has issued 959 Professional Cer-
tifications to individuals in 65 countries worldwi-
de, a milestone for our growing program. The or-
ganization recently collected feedback from their
network of certified professionals in Southeast
Asia to assess the program’s impact in the regi-
on. Many respondents said the IFBA’s certification
program is recognized internationally as a high
standard of competency in managing biological
risks and was a pathway to enhanced responsibili-
ties at their workplace. The survey also showed a
number of ways in which certification has a positi-
ve impact on enhancing biosafety and biosecurity
practices in the region. The IFBA credential sets
biosafety and biosecurity competency standards
and recognizes professionals who have demon-
strated the knowledge and skills to safely and se-
curely handling of biological materials. With the
continued dedication and commitment from IF-
BA’s global community of biosafety associations,
and other key partners, the momentum is expec-
ted to grow through 2020.

CONCLUSIONS

Global Mentorship Program

The newly launched IFBA Global Mentorship Pro-
gram recruits biosafety and biosecurity champi-
ons across all regions of the world to provide re-
gionally relevant peer mentorship to developing
professionals in their geographic region. Mentors
and their mentees discuss foundations of biosafe-
ty and biosecurity as it pertains to global and re-
gional standards of practice, as well as emerging
trends and threats in health security across di-
verse professional disciplines in the human, ani-
mal and security sectors. Working collaboratively
with governments, strong partnerships are being
forged between decision makers and frontline
workers in turning policy into practice. Feedback
from mentorship teams is collected as an informal
horizon scan of current norms in biosafety and bi-
osecurity practices across regions.

The pool of mentor/mentee pairs, from an array
of professional disciplines and sectors, have been
sharing knowledge, skills and experiences towar-
ds translating policy objectives into action on
the frontlines. Mentorship pairs use One Health
approach to harmonize health security appro-
aches across the human and animal health sectors.
Mentees are learning how to best translate princi-
ples in global health security into strategies and
innovations that will be successful and sustainable
on the front lines over the long term. In addition
to meaningful mentee-mentor collaboration, pairs
are participating in regional and international ne-
tworks to gain additional skills and knowledge for
strengthening health security implementation at
the local level. The IFBA’s south-to-south mento-
ring program has demonstrated its success as a
vehicle for forming crucial links between frontline
biosafety professionals, laboratory workers and
government decision makers. By supporting re-
gionally relevant peer mentorship programs, the
gap between health security policy development
and implementation can be narrowed.

Over the past years, the IFBA’s network of biosafety associations, certified professionals and mentees/
mentors have exercised considerable initiative, ingenuity, and drive to implement and sustain biosafety,
biosecurity and biorisk management programs and activities in their respective countries. Our activities
have formed crucial links between front line biosafety professionals and governments and are partici-
pating in the policy-making process and providing input to their governments about biosecurity best
practices. They also serve to monitor government actions, helping to hold officials accountable and keep
them responsive to actual needs. In this way, biosafety associations can assist government to ensure
that practical and locally relevant solutions are reflected in biosecurity laws and their implementation.
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Finally, we must remember that the most important aspects of biosafety and biosecurity are the practices
and procedures used by trained laboratory staff. The World Health Organization’s Laboratory Biosafety
Manual states “no biosafety cabinet or other facility or procedure alone guarantees safety unless the
users operate safe techniques based on informed understanding.” It is the responsibility of everyone, in-
cluding managers and laboratory workers, to ensure their work is performed in a safe manner. Whether
you are new to the field or an experienced biosafety professional, a policy maker or a bench scientist, we
need to work together to increase biosafety awareness, leadership, and support for the implementation
of national biosafety strategies and laboratory capacity building.

Date of receipt of the manuscript: 14/01/2020
Date of acceptance for publication: 16/02 /2020
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EVENIMENTE/ANIVERSARI - COBBITHS /IOBUJIEU - EVENTS/
ANNIVERSARIES- EVENEMENTS/ANNIVERSAIRES

CONSTANTIN SPiNU - PILONUL CERCETARII, PERSONALITATE NOTORIE
DEVOTATA STIINTEI MEDICALE

Sdndtatea este un cuvdnt mare. Ea
cuprinde nu numai corpul, mintea
si spiritul, ci si perspectiva unui om.

James H. West

Medicina este nu numai o stiintd, ci este, de asemenea, o arta. Ea nu consista doar din prescrierea me-
dicamentelor, ea se ocupa cu adevarat de procesele vietii, care trebuie bine cunoscute Tnainte ca aces-
tea sa fie bine calauzite. Prin urmare, cei care 1si dedica intreaga cariera pentru a aduce un progres la
mentinerea sanatatii oamenilor, trebuie cunoscuti si apreciati cu cele mai laudabile cuvinte. Profesorul
Constantin SPINU este unul dintre cei care s-a dedicat pe parcursul mai multor decenii acestei misiuni
importante.

Domnul Constantin SPINU - academician ASM (2018), profesor universitar (1996), doctor habilitat in
stiinte medicale (1991) si actualmente sef Directie cercetare si inovare, din cadrul Agentiei Nationale
pentru Sandtate Publica, s-a nascut la 19 martie 1950 In comuna Nicoreni, raionul Rascani, Republica
Moldova intr-o familie de intelectuali.

In anul 1967 absolveste cu medalie de aur scoala medie din satul natal, iar in 1973 - Facultatea de sani-
tarie a Institutului de Stat de Medicina din Chisinau.

Dupa absolvirea cu mentiune a facultatii, lucreaza in sfera de supraveghere sanitaro-epidemiologic3,
activand succesiv in functiile de cercetator stiintific stagiar la Institutul de Cercetari in Igiena si Epide-
miologie (Chisindu, 1973-1974), doctorand la Institutul de Virusologie ,D.I. Ivanovski” (Moscova, 1974-
1977), cercetator stiintific stagiar, superior, sef de laborator, sef de sector la Institutul de Cercetari in
Igiena si Epidemiologie (Chisindu, 1977-1988). Din anul 1988 detine functia de sef de laborator la In-
stitutul de Cercetari Stiintifice in Medicina Preventiva si Curativa, iar incepand cu 1995 pana in 2018
- activeaza in calitate de prim-vicedirector, vicedirector in probleme stiintifice si de inovare la Centrul
National de Sanatate Publica.

In anul 1977 Constantin Spinu sustine cu succes teza de doctor in medicini la specialitatea ,Epidemio-
logie”, iar in anul 1991 - teza de doctor habilitat la specialitatea ,Virusologie”. In anul 1996 i se confera
titlul de profesor universitar.

Munca asidua s-a soldat cu rezultate remarcabile ale activitatii sale: sute de publicatii stiintifice, multi-
ple brevete de inventii, manuale, monografii, un preparat medicamentos ,Pacovirina” folosit in medici-
na autohtona si o multime de discipoli in stiintd. Realizarile profesorului Constantin SPINU au fost pro-
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movate si apreciate de foruri si institutii stiintifice nationale si internationale. Datorita performantelor
obtinute in domeniul de cercetare, i-au fost acordate cele mai inalte distinctii si titluri onorifice din tara
si de peste hotare.

Profesorul universitar Constantin SPINU se bucuri de popularitate si in striinitate: este Coordonator
National in problemele de poliomielita (Organizatia Mondiald a Sanatatii), Coordonator National in ac-
tivitatea de inventica si transfer tehnologic pentru saloanele internationale (Romania - Cluj-Napoca,
Bucuresti, Iasi) si membru activ al Academiei de Stiinte din New-York, SUA.

Pentru merite deosebite in dezvoltarea medicinii si rezultate remarcabile In activitatea profesionala
si de inovare a fost mentionat cu urmatoarele distinctii de stat: Diplome de Onoare ale Parlamentului
si Guvernului Republicii Moldova, titlul ,0m Emerit” (1998), Medalia ,Meritul Civic” (2005), laureat al
Concursului National de Sustinere a Stiintei si Inovarii ,Savantul Anului in domeniul stiintelor reale”
(2008), laureat al Premiului Organizatiei Mondiale pentru Proprietatea Intelectuala, Medalia ,60 ani ai
Academiei de Stiinte a Moldovei”, Crucea Regatului Belgia (Bruxelles) In grad de Cavaler (2007), Ofiter
(2008) si Comandor (2009), Diploma de Onoare a Guvernului Republicii Moldova (2020).

Cunostintele profunde, abilitatile manageriale, fructificate cu rezultate remarcabile in domeniul cerce-
tarilor stiintifice si controlul infectiilor virale au servit drept temei pentru a fi promovat in calitate de
coordonator national al OMS pentru aspecte legate de combaterea poliomielitei, gripei si hepatitelor
virale.

Profesorul Constantin SPINU a inspirat si incurajat colegii sii cu idei, care fiind aplicate, au adus plus
valoare.

Este onorabil pentru noi, consiliului de redactie, sa colaboram Impreuna cu academicianul, profesorul
universitar, doctorul habilitat, Constantin SPINU. il apreciem, deoarece a devenit unul din cei mai valo-
rosi si notorii specialisti in virusologia medical3, este fondatorul scolii de virusologie medicala, recunos-
cutd la nivel mondial.

Cu ocazia jubileului de 70 ani, din partea consiliului de redactie, 1i dorim multa sanatate, noi succese si
realizari frumoase in domeniul cercetarii si inovarii, realizarea a cat mai multe proiecte de cercetare
valoroase pentru asigurarea bundstdrii sanatatii populatiei si a sanatatii publice.

Multi ani prosperi, Domnule Academician!

Cu profund si deosebit respect, consiliului
de redactie al Revistei One Health & Risk
Management
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PROFESORUL RODICA STURZA: MUNCA SI MODESTIA
SUNT CREZUL VIETII SALE

A fi om inseamnd in chip neindoielnic
a fi responsabil. Inseamnd a simti,
pundnd si tu piatrd la temelie, cd
astfel contribui la clddirea lumii.

Antoine de Saint-Exupery

Se spune ca timpul trece — mai corect, noi trecem prin timp - si doar Omul poate sa contribuie la atin-
gerea scopului sau in viata prin insistentd, efort si munca asidud, prin omenie si daruire fata de tot ce
face si gandeste, si inca prin multe altele din care sa-si realizeze Eul in viata. Toate acestea dau sens si
bogatie implinirilor.

Doamna Rodica STURZA s-a nascut In comuna Caracusenii Vechi, raionul Briceni, Republica Moldova, la
6 ianuarie 1960 si a urmat studiile gimnaziale si liceale la scoala din localitate. Anii de scoala i-au marcat
profund destinul: descendenta dintr-o familie de profesori, Rodica STURZA a dat dovada de perseveren-
ta si capacitati remarcabile, a fost membru al lotului olimpic la fizica si chimie, fiind laureat al olimpiade-
lor internationale la aceste discipline. Ulterior, studiilor medii, a devenit studenta la facultatea de chimie
a Universititii de Stat din Chisindu. In anii de studentie, Rodica STURZA a participat activ la activitatile
stiintifice studentesti si proiecte de cercetare, fiind mentionata cu burse de merit republicane.

Cariera doamnei Rodica STURZA debuteaza in acelasi an cu absolvirea cursurilor universitare (1981), in
cadrul catedrei absolvite - Chimie fizica, in calitate de colaborator stiintific inferior, unde a activat pana
in anul 1983, cand s-a Inscris la doctorat in laboratorul de electroflotatie al Institutului de Fizica Apli-
cati al Academiei de Stiinte a Moldovei. In anul 1989 a obtinut titlul de doctor in chimie sustinand teza:
»Proprietati electrochimice ale anozilor titan-dioximanganici obtinuti prin metoda cu scantei electrice”
la Institutul de Chimie si Tehnologie Chimica din Vilnius, Lituania, iar doi ani mai tarziu, in anul 1991, a
imbratisat cariera universitara, devenind conferentiar la catedra de Chimie din cadrul Facultatii de Teh-
nologie si Management in Industria Alimentar3, Universitatea Tehnici a Moldovei. Incepand din aceasta
perioada, cariera stiintifica si universitara a doamnei Rodica STURZA sunt nedespartite, cercetarile sale
stiintifice fiind axate pe chimia si ingineria alimentelor.

Prodecan al Facultatii de Tehnologie si Management in Industria Alimentara (1993-2005), sef catedra
Chimie (2005-2007), doamna Rodica STURZA participa la realizarea a numeroase proiecte de cercetare
nationale si internationale, implicand 1n aceste activitati studentii, doctoranzii si colaboratorii tineri
din cadrul facultatii. Activitatea sa este incununata de succes, fiind mentionata cu titlul de ,Cel mai bun
profesor al anului 2005” de catre Senatul UTM, iar doctoranzii sub conducerea doamnei Rodica Sturza
fiind mentionati cu burse de merit republicane.

Incepand cu anul 1997, doamna Rodica STURZA devine profesor al filierei francofone , Technologies
Alimentaires”, unde realizeaza numeroase proiecte internationale de cercetare si formare.

In anul 2007 doamna Rodica STURZA este aleasi prin concurs in postul de director al Centrului National
de verificare a calitatii produselor vinicole, infiintat prin Hotarare de Guvern in toamna anului 2006. Pe
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parcursul a doi ani a creat un laborator de excelentd, care a permis organizarea controlului calitatii la un
nivel recunoscut prin acreditare europeana drept laborator de referinta.

In anul 2009 doamna Rodica STURZA a sustinut teza de doctor habilitat in tehnica , Principii teoretice si
practice de fortificare a alimentelor cu micronutrimente: iod, fier, calciu”, fiind notificata cu mentiunea
»,Cea mai buna lucrare de doctor habilitat a anului” de catre Consiliul National pentru Acreditare si Ates-
tare a cadrelor stiintifice (CNAA), iar in anul 2011 obtine titlul de profesor universitar.

In calitate de profesor invitat prezint cursuri speciale la Universitatea de Tehnologie Chimica si Meta-
lurgie din Sofia, Bulgaria; Universitatea de Tehnologii Alimentare (UTA) din Plovdiv, Bulgaria; Univer-
sitatea Paul Sabatier, Toulouse, Franta. Recunoasterea internationala a meritelor stiintifice ale doamnei
Rodica STURZA rezulta din participarea sa In calitate de membru al colegiului de redactie a unor reviste
stiintifice internationale si nationale cu circulatie internationala.

Savant cu pregatire universald, autor a peste 300 de lucrari stiintifice, inclusiv peste 150 de lucrari
publicate in reviste internationale recenzate, presedinte al Seminarului stiintific de profil al UTM la spe-
cialitatile stiintifice: Tehnologia produselor alimentare, Procese si aparate in industria alimentard, Con-
trol si certificare a produselor alimentare, doamna profesor Rodica STURZA a contribuit la promovarea
imaginii Republicii Moldova pe plan international si la integrarea ei in spatiul european.

Pentru merite deosebite In dezvoltarea ingineriei si controlului calitatii alimentelor, in anul 2012 doam-
nei profesor universitar doctor habilitat Rodica STURZA i s-a acordat titlul de Doctor Honoris Causa de
catre Universitatea Stefan cel Mare din Suceava.

Din anul 2019 si pana n prezent doamna Rodica STURZA detine functia de sef Departamentul Oenologie
si Chimie din cadrul Universitptii Tehnice din Moldova.

Cu ocazia implinirii frumoasei varste, Va uram sa atingeti treptele cele mai inalte ale implinirilor si rea-
lizarilor. Va dorim multa sanatate, bucurii in familie, activitate prodigioasa si noi realizari in activitatea
pedagogica si cercetarea stiintifica.

Multi ani prosperi, Doamna Profesor!

Cu profund si deosebit respect, consiliului
de redactie al Revistei 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 man-
uscripts should be written in font Cambria, size 11
points, spaced at 1.5, fully justified alignment, fields 2
cm on all sides. All pages must be numbered consecu-
tively (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 Y3
from the volume of the manuscript. The journal re-
serves the right to make any other formatting chang-
es. 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, Universi-
ty/Hospital, City, Country of each author. Beneath the
affiliation, the author's details and contact infor-
mation - 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 sub-
headings (capitalized):

— SUMMARY

— INTRODUCTION

— MATERIAL AND METHODS

— RESULTS

— DISCUSSIONS

— CONCLUSIONS

— CONFLICT OF INTERESTS
— ACKNOWLEDGEMENT
— REFERENCES

The summary should contain 1,600 signs with spac-
es:

— 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 writ-
ten 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 paren-
theses (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 ac-
companied 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 Vancouver style and will include
only the references cited within the text (the refer-
ence is numbered within round parentheses). The in-
text citations that appear more than once are num-
bered similarly as in the first citation. The number of
references should not exceed 50 sources. The scien-
tific 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 roma-
nd, englez3, 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, dimen-
siune 11 puncte, spatiat la interval 1,5, aliniere justi-
ficatd, cAmpurile 2 cm pe toate laturile. Toate pagi-
nile trebuie sa fie numerotate consecutiv (in coltul
de jos, In partea dreapta) si sa includa numerotarea
continua a paginilor. Abrevierile trebuie sa fie expli-
cate la prima aparitie 1n text si nu trebuie utilizate
excesiv. Manuscrisele nu trebuie sia depaseasca
(fara a numara titlul, afilierea, rezumatul si refe-
rintele): pentru articole de sintezd/referate - 4500
de cuvinte; pentru articole de cercetare - 3000 de
cuvinte; pentru opinii ale expertilor — 2500 de cu-
vinte; prezentare de caz si imagini din practica cli-
nicd/laborator - 1700 de cuvinte; note experimen-
tale si clinice - 1300 de cuvinte; recenzii si pre-
zentari de carte — 2000 de cuvinte; articole didactice
- 4000 de cuvinte. Volumul tabelelor si figurilor nu
trebuie sa depdseascd %3 din volumul manuscrisului.
Revista isi rezerva dreptul de a face orice alte modi-
ficari 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 en-
gleza.

Titlul si autorii

Titlul ar trebui sa fie cat mai scurt posibil (maxi-
mum - 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, Universita-
tea/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 Rusu, e-mail:
jon.rusu@gmail.com).

Structura manuscrisului
Manuscrisul va cuprinde urmatoarele subtitluri
(scrise cu majuscule):

— REZUMAT (vezi cerintele mai jos)

— INTRODUCERE

— MATERIAL SI METODE

— REZULTATE

— DISCUTII

— CONCLUZII

— CONFLICT DE INTERESE

— MULTUMIRI SI FINANTARE
— 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) si
legenda figurii trebuie sa fie scrisa centrat, sub fi-
gura.

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 in-
serate n 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 si fie numerotate in ordinea
aparitiei in text. Citarea sursei de referinta va fi
conform stilului Vancouver, plasata la sfarsitul arti-
colului si va include doar referintele citate in text
(mentionand numadarul de referinta in paranteza
rotundd). Daca aceeasi referinta este citata de mai
multe ori, ea va fi trecuta 1n text cu acelasi numar ca
la prima citare. Numarul total de referinte nu va
depasi 50 de surse. Acuratetea datelor tine de res-
ponsabilitatea 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, frangais et russe) sera conforme aux ins-
tructions 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 1,5, alignement
justifié, champs 2 cm de tous les c6tés. Toutes les
pages doivent étre numérotées consécutivement
(dans le coin inférieur droit) et inclure une numéro-
tation continue des pages. Les abréviations doivent
étre expliquées lors de la premiére 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 volume suivant : pour articles de
synthese/ rapports - 4500 mots ; pour les articles
de recherche - 3000 mots ; pour les opinions d'ex-
perts — 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 vo-
lume des tableaux et des figures ne doit pas dépas-
ser %3 du volume du manuscrit. La revue se réserve
le droit d'apporter toute autre modification de for-
matage. Les manuscrits rejetés ne sont pas retour-
nés.

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

Titre et auteurs
Le titre doit étre le plus court que possible (maxi-
mum - 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 l'auteur cor-
respondant et les coordonnées - adresse e-mail (ex :
auteur correspondant : Albert Lebrun, e-mail : al-
bertle-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

— METHODES

— RESULTATS

— DISCUSSIONS

— CONCLUSIONS

— CONFLIT D'INTERETS

— REMERCIEMENTS ET FINANCEMENT
— REFERENCES

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

Le résumé ne comprendra pas des tableaux, gra-
phiques et des notes bibliographiques ; des informa-
tions 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 1é-
gende. Ceux-ci seront numérotés avec des chiffres
arabes et mentionnés dans le texte entre paren-
théses (ex : fig. 1). Le titre (ex : Figure 1) et la 1é-
gende 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 ta-
bleaux 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
I'ordre ou elles apparaissent dans le texte. La cita-
tion de la source de référence sera de style Vancou-
ver, placée a la fin de l'article et n'inclura que des
références citées dans le texte (mentionnant le nu-
méro de référence entre parenthéses rondes). Si la
méme référence est citée plusieurs fois, elle sera
transmise dans le texte avec le méme numéro que
celui de la premiére citation. Le nombre total de
références ne dépassera pas 50 sources. La respon-
sabilit¢ pour l'exactitude des données est a la
charge de 'auteur. Il faut indiquer dans le manuscrit
seulement les références vraiment consultées par
les auteurs. Les composants des sources de réfé-
rence 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
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TPEBOBAHUA /11 ABTOPOB

IIpaBuia cocraBjieHUs

[logroToBka pykonucud (pa3paboTaHHOW Ha py-
MBIHCKOM, aHIJIMMCKOM, QpPaHLy3CKOM M PYCCKOM
s3bIKax) Oy/leT OCYILeCTBJSTbCS B COOTBETCTBUM C
WHCTPYKLUSAMM, ONyO6JuKOBaHHbBIMU B: Uniform
Requirements for Manuscripts Submitted to Biomedi-
cal Journals (1994) Lancet 1996, 348, VZ2; 1-4
(www.icmje.org). ABTOpBI JJOJKHBI HCI0JIb30BaTh
wpudTt Cambria, pasmep 11 Toyek, ¢ UHTEpPBaAJIOM
1,5, BbIpaBHUBaHUE IO IIUPHUHE, TOJSA 2 CM CO BCEX
CTOpOH. Bce cTpaHuIbl JOKHBI 6BITH TPOHYMEPO-
BaHbI MOCJe0BaTeNbHO (B MPAaBOM HIKHEM YIJIY)
Y BKJIIOYATh HENPEPhIBHYI0 HyMepal{i0 CTPaHMUIL
CokpalieHusI JO/KHBI ObITh 00'bSICHEHBI MPU Tep-
BOM TIOSIBJIEHUU B TEKCTE U HE JIO/IKHBI MCIO0JIb30-
BaTbCsl ype3MepHo. O6'beM pyKONHUCeN He AOJKEH
npeBblaTh (6€3 HA3BaHUM, NPHUHA/JIEKHOCTH,
pe3oMe U JIMTepaTyphbl): [JAJas O0030pHBIX CTa-
Tel/pedepaToB - 4500 c/10B; AJI1 HAYYHBIX CTAaTEN
- 3000 cJsi0B; JJ151 KCIEPTHBIX 3aK/I04eHUH — 2500
CJIOB; JAJs1 Tpe3eHTAalMd C/Iy4aeB W3 KJIWHHUYE-
CKoO#/yabopaTopHOU mpakTUku - 1700 cioB; ajs
3KCIePUMEHTANbHBIX U KJIWHUYECKHX 3aMETOK —
1300 csi0B; Asis1 pelleH3Uld U Npe3eHTaluil KHUT —
2000 csoB; g5t yue6HbIX craTed — 4000 cyioB. O6b-
eM TabJINI, 1 PUCYHKOB He JIO/DKEH NMpEeBbILATh Y3
oT 06beMa pykomnucu. JKypHas ocTaB/sieT 3a co60H
MpaBO BHOCHUTH JIIOObIE Jpyrue nu3MeHeHus1 popma-
TUpoBaHUsA. OTKJIOHEHHbIE PYKOMHUCH He BO3Bpa-
IIAIOTCS.

Bce PYKOIIMCH, NpeacTaB/JI€EHHbIEC MJIA l'[yﬁfllfll(a-
LIHUH, JOJI)KHBI COIMPOBOXAATHCA ABYMsA pe3loMe:
Ha A3bIK€ OpPUIrhHaJ/Ia CTAThbU U Ha AHIJIMICKOM
A3BbIKE.

HasBaHMe U aBTOpbHI

HasBaHue [J0/KHO ObITh KaK MOXHO Kopoue (Mak-
cuMyM - 120 3HAKOB C po6esiaMu), HO JOCTaTOYHO
MHQOpPMATHUBHBIM JJIsI COJEPKAHUS PYKOIHUCH.
GaMusry aBTOpPOB OYAyT HaNHUCaHbI MOJHOCTHIO:
ums, pamunus (Hanpumep: UBan UBAHOB). Ilpu-
Ha/UIeKHOCTb  OyZeT  BKJIIOYATh: Otpene-
Hue//lenaprament/Kadenpa, YHuBepcu-
TeT/BoabHuua, l'opoa, CTpaHa AJs KaXA0ro aBToO-
pa. /laHHble COOTBETCTBYIOILErO0 aBTOpa W KOH-
TakTHasi UHpopMaLUs - ajpec 3JIeKTPOHHOH Imo-
4yThl (Hanpumep: KOHTaKTHasA MHopMauus: MBaH
WBanoB. e-mail: ivanivanov@gmail.com) 6yayT
06s13aTeJIbHO HUXKE.

CrpykTypa Pykonucu
Pykonuce OyJeT BK/IOYATh B cebs CleAyIOlHe
[10/;3ar0JIOBKU (OHU J0JIXKHbI OBITh 3arJIaBHBIMU ):
— PE3IOME (cM. TpeGoOBaHUS HUXKE)
— BBEJIEHHUE
— MATEPHUAJIBI U METO/IbI
— PE3YJIbTATHI

- JAHUCKYCCHUHU

— BBIBO/JbI

— KOH®JIUKT UHTEPECOB

— BJIATOJAPHOCTH 141
SPUHAHCUPOBAHUA

— JIMTEPATYPA

HCTOYHUKHN

Pe3ome f0/mxHO cofiepkaTh 1600 3HaKOB ¢ mpobe-
JlaMU U 6yZieT BKJIIOYaTh B Ce0s caeyIolue moj3a-
TOJIOBKH:

— BBegenune

— MarepuaJjibl 1 METO /bl

— Pe3sysabTaThl

— BbiBOABI

— KioueBslie ci1oBa: 3-5 ciioB

Pe3roMe He ZIO/DKHO BKJIKOYATh TAOJIUIbI, JUATpaM-
Mbl U OUOHOrpadUYecKre 3aMeTKH, a TaKXXe HH-
dbopmaluio, He peICTaBJIEHHYIO B UCCIeJ0BaHHH.

Pucynku (rpaduku, guarpammbl). Tekct, BKJIIO-
YeHHBIH B PUCYHKH, J0/DKEeH ObITh HanmucaH B Cam-
bria, pasamep 10 nyHkTOB. Kaxkb1ii puCyHOK [0J1-
»KEH CONPOBOXKAATHCS 3aroJIOBKOM M OIMHCAHHEM.
HasBanue (Hanpumep: PucyHok 1) u onucaHue pu-
CYHKa JIOJDKHBI 6bITh BINHMCAHBI 110 L[EHTPY, B HU3Y
pucyHka. OHM [JJOJDKHBI OBbITh MPOHYMEPOBaHbI
apabckuMu udpaMu U yKasaHbl B TEKCTe B CKOO-
Kax (Hanpumep: puc. 1).

Ta6unbl. TeKCT, BKJIIOYEHHbIH B TabJUIb], J0JI-
»KeH ObITh HanKcaH B Cambria, pazamep 10 myHKTOB.
Kaxpgas Tabsvnoa Jo/mKHA COMPOBOXKJAATHCS 3aro-
JIoBKOM. OHH [OJKHBI BCTaBJIATBCS B TEKCT, HE
HpeBbIlIasl MUPUHY cTpaHULbl. OHU JOKHBI ObITh
MPOHYMepOBaHbl apabCKUMKU LUPPaMU U yKa3aHbI
B TeKCTe B ckobkax (Hanpumep: Tab6. 1). Hazpanue
TaGJIMIbI JOHKHO pacnoJsiaraTbCsi HaJ| Tabannei B
neHtpe (Hanpumep: Tabnuua 1).

JlutepaTtypa. IcTOUHUKH JO0/KHBI OGbITh TPOHYME-
pOBaHbI B MOPsiJIKe UX MOsIBJEeHUs B TeKcTe. CChuI-
KM Ha HWCTOYHUKH JOJDKHBI OBITb B CTHJIE
Vancouver, nomeleHbl B KOHIE CTaThU U BKJII0YATh
TOJIbKO MCTOYHUKH, LIUTHpPyeMble B TeKcTe (yIo-
MHHaHUe HOMepa UCTOYHHKA B KPYIJIbIX CKOOKAX).
Eciu oguH M TOT e WCTOYHUK LIUTHUPYETCS He-
CKOJIBKO pa3, OH 6y/IeT nepeiaH B TEKCTE C TEM Ke
HOMEpOM, YTO U NepBbld pa3. O6liee KOJTUYECTBO
HUCTOYHHUKOB He J0/KHO mpeBbimaTh 50. OTBeT-
CTBEHHOCTb 32 TOYHOCTb JJAHHBIX JIE}KUT HA aBTOPE.
ByayT UMTHUPOBATbCSA TOJIBKO T€ UCTOYHUKH, C KO-
TOPBIMU 03HAKOMMWJIMCh aBTOpPbI pykomucu. Kowm-
MOHEHTHI CIPABOYHbBIX UCTOYHUKOB JIOJKHBI ObITh
HaNuCcaHbl CTPOTrO B COOTBETCTBUU C TPeOOBAHMUS-
MHU.

Jsis mosiyyeHHs JONOJIHUTEJNbHOH HHPOpMaLUU
cm.: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.






