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Abstract

Objective. The global emergence of antifungal resistance among Candida spp. is a growing threat to public health. Candida infections may resist
antifungal drugs actions resulting in their therapeutic deficiency. Considering the increase rate of Candida infections and resistance to antifungal
agents in the last decades, this study was conducted to evaluate the in vitro expression of different virulence factors among clinical isolates of Candida
species, as well as to assay their susceptibility patterns against antifungal agents.

Material and methods. Chromogenic media was used for Candida isolation. A total of 127 Candida isolates were identified by conventional
methods, Vitek 2 system. The antifungal susceptibility test was carried out by Vitek-2 system. Candida species were tested for virulence factors such
as extracellular enzymes and biofilm formation by the standard phenotypic methods.

Results. C. albicans continues to remain one of the most common opportunistic pathogenic fungiin humans. The authors highlighted the importance
of research on understanding the mechanisms of antifungal resistance and its pathogenicity. The study demonstrates that C. albicans isolates were
the most virulent and produce the highest number of extracellular enzymes: hemolysin, phospholipase, protease, esterase and catalase. The study
showed the most effective antifungal agent was fucitozin (98.4%), while 29.4% isolates were resistant to fluconazole and 11.8% to voriconazole.
Conclusion. C. albicans were the most virulent and produce the highest number of extracellular enzymes compared to non-albicans Candida isolates.
The study showed the most effective antifungal agent was fucitozin. In conclusion, more locally relevant studies should be carried out to monitoring

of the distribution and susceptibility profile.
Key words: antifungal susceptibility, virulence factors, Candida spp.

Introduction

Candida species are part of the normal human microbiota
and are commonly found in skin, gastrointestinal tract, and
genitourinary system, but can also cause various infections
in susceptible patients that includes elderly, hospitalized, or
immunosuppressed patients [1].

Therefore the incidence of Candida infections is on the
rise with the increase in number of immunocompromised
patients due to excessive use of immunosuppressive drugs as
well as the use of medical and surgical interventions [2].

Although, Candida albicans is the most prevalent
species, an epidemiological shift in Candida pathogens has
been recently noted by the increasing number of infections
caused by non-albicans Candida species (NAC) like Candida
tropicalis [3, 4].

The evolution of the antifungal resistance may be due to
the use of selective therapies with inadequate doses or to the
drug’s frequent use in the fungal infection prophylaxis, both
in human and animals, which may affect the selective clinical
resistance [5, 6].

The increased species diversity and incidence of Candida
infections observed in recent decades have resulted in the
need for an accurate, rapid identification of Candida isolates
and antifungals susceptibility, important aspects for proper
patient management and prevention of emergence of drug

resistance [1, 2, 7].

Patients with risk factors (treatment with broad spectrum
antibiotics, prolonged use of central venous catheters,
persistent neutropenia, the administration of corticosteroids,
HIV infection, diabetes and others) are predisposed to
develop deep-seated or mucosal Candida infections [8].

Expression of virulence factors like germ tube formation,
adhesins, phenotypic switching, thigmotropism, and biofilm
formation and the production of hydrolytic enzymes
contribute to the pathogenesis of candidiasis. Analyzed
studies showed that the expression of these factors among
Candida spp. may vary depending on the infecting species,
geographical origin, type of infection, the site and stage of
infection, and host reaction [9, 10].

Secretory proteinases, as Candida virulence factors, can
improve the potential of fungal organisms to colonize and
penetrate into the host tissue and disrupt the immune system
[11].

Phospholipase production is another major virulence
factor of C. albicans, which binds the fungus to the target
tissue and generates a pathway to enter the tissue following
the hydrolysis of phospholipids and degradation of cell
membranes [12].

In addition, haemolysin, as another extracellular enzyme,
contributes to the invasion of yeasts through absorption of



Anta

. Nr. 2 (79), 2021

Medica
iron [13].

The esterase is an enzyme responsible for the hydrolysis
of an ester group and is also an important virulence factor
which degrades the ester bonds and accentuates its tissue
invasion [14].

Candida infections may resist antifungal drugs, making
them difficult to treat. Most published studies have
demonstrated that C. albicans is the most common cause of
severe infections. At the same time, antifungal resistance is
most common in other species, especially, Candida auris, C.
glabrata and C. parapsilosis [15].

Biofilm formation, which is another virulence factor of
C. albicans, plays a pivotal role in the pathogenesis of fungi
through the mass production of pseudohyphae [16, 17, 18].

Biofilm contains dense yeast cells and hyphae, which can
lead to antifungal resistance, as well as frequent recurrence of
Candida infections. Furthermore, long-term treatment and
excessive exposure to antifungals lead to variable levels of
resistance in Candida species [19, 20].

The purpose of this study was to assay the antifungal
susceptibility patterns of Candida species and to evaluate
the in vitro expression of different virulence factors among
clinical isolates.

Materials and Methods

The study included 127 Candida spp. isolated from
various human biosubstrates. The collected samples were
processed in the Microbiology laboratory, National Agency
for Public Health, Republic of Moldova. The virulence factors
studied were exoenzymatic activity (phospholipase, lipase,
caseinase, gelatinase and proteinase), biofilm formation, and
haemolysin production.

Sample Collection and growth on culture media

The collected swab specimens were inoculated on
Sabouraud dextrose agar (SDA) with 0.01% chloramphenicol.
All plates were incubated at 37°C for 5 days with daily growth
assessment. The purified growing colonies and macroscopic
characteristics were determined.

Identification and antifungal susceptibility testing. The
isolated colonies were identified by germ tube test, colony
color on Brilliance Candida (Oxoid) media and by Vitek-2
YST cards (bioMérieux).

The antifungal susceptibility was performed automatically
by Vitek-2 Compact system. Inoculum suspensions for
Vitek-2 cards were obtained from the overnight cultures,
with the turbidity being adjusted to a 1.8-2.2 McFarland
standard according to the manufacturer's recommendations,
using the DensiCheck (bioMérieux). A standardized
inoculum suspension was placed into a Vitek-2 cassette,
along with a sterile polystyrene test tube and an antifungal
susceptibility test card for each organism. Each suspension
was diluted by transferring 280pl to a tube containing 3ml
of saline solution. After inserting the card with the yeast
suspension, it was incubated and read automatically. The
incubation time varied from 9.1 to 27.1 h based on the rate
of growth in the drug-free control well. Candida parapsilosis
ATCC 22019 and C. krusei ATCC 6258 were used as control
isolates. The results were expressed as minimum inhibitory

concentrations (MICs) after incubation for 48 h at 37°C.
MIC results were interpreted according to species-specific
clinical breakpoints (established by European Committee on
Antimicrobial Susceptibility Testing (EUCAST) [21].

Enzymatic Activity

Phospholipase activity. 'The phospholipase activity
was assayed by egg yolk agar plate method. The medium
was slightly modified by enriching SDA with egg yolk as
substrate. Egg yolk was added to equal amounts of saline
and 5 ml of this was added to the medium. The inoculated
plates were incubated at 37°C for 48 h. Hydrolysis of lipid
substrates present in the egg-yolk results in the formation
of a calcium complex with fatty acids released by the action
of the secreted enzymes, resulting in a precipitation zone
around the colony. Phospholipase activity was measured
according to the method described by Price et al. [22]

Protease activity. Determination of protease production
of tested isolates was conducted by using yeast carbon base
(YCB) medium (1.17%) supplemented with 0.2% bovine
serum albumin (BSA). The YCB-BSA medium was adjusted
to pH 5.0, sterilized by filtration and added to previously
autoclaved agar (2%). 23 Aliquots (10ul) of 48h-old cultured
fungal cells (106 yeasts) were inoculated onto the surface
of the YCB-BSA medium and incubated at 37°C for seven
days. The proteolytic activity results in a clear zone around
the colony, which corresponds to the hydrolysis of the BSA
present in the medium. The colony diameter (a) and the
diameter of colony plus the precipitation zone (b) were
measured by a digital paquimetro [23].

Esterase activity. The esterase activity of Candida isolates
was evaluated using the Tween 80 opacity test according
to the method described by Fatahinia et al. Initially, 10 g
of bacteriological peptone, 5 g of sodium chloride, 0.1 g of
calcium chloride, and 15 g of agar were dissolved in 1000 ml
of distilled water. The medium was autoclaved and gradually
cooled to about 50°C. Then, 5 ml of autoclaved Tween 80
was added to the medium and distributed in 8-cm sterile
plates. Again, 10 pl of each Candida suspension (10° cells/
ml) was spot-inoculated on plates and incubated at 30°C
and checked on a daily basis for 10 days. All the inoculations
were performed in duplicate [24].

Catalase activity. The catalase test was performed as
described by Trabulsi and Altherthum. The Candida isolates
were transferred to a microscope slide and a drop of 3%
hydrogen peroxide was added. The immediate onset of
bubbles on the surface of the suspension corresponded to
a positive reaction, indicating the conversion of H O, into
water and oxygen [25].

Hemolytic activity. Haemolysin assay for Candida isolates
was conducted according to a previous protocol developed
and validated by Luo G et al. In short, Sabouraud dextrose
agar supplemented with 6% human blood and 3% glucose
(pH = 5,6) was used to determine the hemolysin production.
Suspension of yeast (10° cells/ml) was prepared in saline
solution and 10 ul was spot inoculated on human blood agar
plates, incubated at 37°C in 5% CO2 for 5 days. Reading
and interpretation of hemolysis was performed under a
magnifying glass [26].
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Biofilm formation. The in vitro biofilm production by
Candida spp. isolates was quantitatively determined using
the microtiter plate method with modification of a crystal
violet assay as described by Silva S. et al. Candida isolates
were first cultured at 37°C for 24 h on Sabouraud Dextrose
Agar Plates (SDA). 200 pl of standardized cell suspensions
(containing 10° cells/ml) in yeast peptone galactose medium
(YPG)) were transferred to each well of 96-well polystyrene
microtiter plates and incubated at 37°C on a shaker at 120
rpm/min. As a negative control, there was used a test medium
without cells added to three wells of each plates. At 24 h, 50 pl
of YPG medium was added. The plates were then incubated
for further 48 h. After the adhesion stage, non-adherent cells
were removed by washing the wells twice with sterile ultra-
pure water. Biofilms were fixed with 250 ul of methanol,
which was removed after 15 min of contact. The microtiter
plates were dried at room temperature, and 250 pl of 0,1%
crystal violet added to each well and incubated for 5 min. The
wells were then gently washed with sterile, ultra-pure water
and 250 pl of acetic acid added to release and dissolve the
stain. The absorbance of the obtained solution was read in
triplicate in a microtiter plate reader at 620 nm. Experiments
were repeated as part of three independent assays [27].

In order to identify whether biofilm formation of isolates
exists or not, the cut-off OD was defined as using the OD
(the optical density) of the reference isolate. Therefore, the
results were classified as: OD < 2xOD reference — biofilm

= C. albicans

= C. glabrata
8 C. kefyr

Medica
negative; 2xOD reference < OD < 3xOD reference — weak

biofilm production; OD > 3xOD reference — strong biofilm
production.

Ethical issues

This study was conducted with the approval of the ethics
committee no. 65/12.04.2017 of the State University of
Medicine and Pharmacy "Nicolae Testemitanu", Republic of
Moldova. The isolates used in this study were obtained from
routine clinical samples and did not involve direct contact
with the patient, thus no consent was required.

Results

Accurate identification of the infecting strain of Candida
is essential for selection of appropriate antifungal drug. In our
country, however, most clinical microbiology laboratories
use conventional techniques, which are the mainstay of
species identification of Candida isolates. Analyzing the
diversity of isolates (n=127), it was found that the most
frequently recorded were non-albicans Candida species
(n=68; 53.5%) compared with C. albicans (n=59; 46.5%). Of
the non-albicans Candida species identified in this study,
C. parapsilosis (n=36; 52.9%) was the most predominant,
followed by C. glabrata (n=17;25.0%), C. krusei (n=7;10.3%),
C. fomata (n=3; 4.4%), C. kefyr (n=2; 2.9%), C. tropicalis
(n=2; 1.6%) and C. dublinensis (n=1; 0.8%) (Figure 1).

= C. non-albicans = C. parapsil osis
= C. krusei

u C. tropicalis

= C. fomata
u C. dublinensis

Figure 1. Diversity of Candida species involved in human pathology

Antifungal susceptibility patterns

The MIC values obtained for five antifungal agents
among the C. albicans and Non-albicans Candida, isolated
from clinical specimens, are presented below. The results
demonstrated that the most effective antifungal agent used
in this study was fucitozin, (125 isolates, 98.4%), followed by
amfotericin B (115 sensitive isolates, 90.5%), micafungin (111
sensitive isolates, 87.4%), voriconazole (109 sensitive isolates,
85.8%) and finally fluconazole (102 sensitive isolates, 80.3%).
No resistance was detected to fucitozin for C. glabrata, while

5 isolates (29.4%) were resistant to fluconazole, and 2 isolates
(11.8%) were resistant to voriconazole.

Enzymatic and hemolytic activity in different Candida
species

It was demonstrated that Candida species have the ability
to produce various hydrolytic enzymes as virulence factors
to contribute to its pathogenicity (proteases, phospholipases,
hemolysins, catalases, etc.). Therefore, the assessment of
pathogenic enzymatic factors in C. albicans isolates were
found to be in a higher percentage compared to non-albicans
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Table 1
In vitro biofilm formation capacity by various Candida species.
Candida albicans Candida parapsilosis Candida glabrata Candida spp. Total
Biofilm-forming capacity
abs % abs % abs % abs % abs %
Biofilm negative 28 47.5 1 2.8 6 353 5 333 40 315
Biofilm positive 31 52.5 35 97.2 1 64.7 10 66.7 87 68.5
Strong biofilm formers M 355 16 45.7 2 18.2 5 50.0 34 39.1
Moderate biofilm formers 13 419 17 48.6 5 454 3 30.0 38 437
Weak biofilm formers 7 22.6 2 5.7 4 36.4 2 20.0 15 17.2

Candida isolates, except for catalase, that was 72.1% in non-
albicans Candida and 64.5% in C. albicans. Of non-albicans
Candida species, these factors were the most expressed in C.
glabrata (82.3%) and C. parapsilosis (72.2%) isolates.

The frequency of hydrolytic enzymes, such as phospho-
lipase and proteinase, in C. albicans was 91.5% and 81.4%,
and in non-albicans Candida, 47.1% and 60.3%, respectively.

In this study, we found that 56.7% of the Candida species
had esterase activity, whereas the highest esterase activity
was found in C. albicans (67.8%), followed by C. glabrata
(47.0%) and C. parapsilosis (44.4%).

The discrepancy in results could be due to differences in
geographic regions, methods of diagnosis, as well as sample
size.

It was also found that most of the Candida spp. isolates
showed hemolytic activity (a-haemolysis) in 91.3% of cases,
which demonstrates the virulence of these isolates. Thus, in
C. albicans, this enzyme was detected in 96.6% and in non-
albicans Candida — 86.8%.

The results of the determination of the biofilm formation
capacity by the clinical Candida isolates demonstrated that
out of the 127 isolates of Candida spp. — 87 (68.5%) produced
biofilm (OD > 0.112). Regarding the biofilm status, 34
(39.1%) isolates produced strongly adherent biofilm (OD >
0.220), 38 isolates (43.7%) produced moderately adherent
biofilm (OD 0.112 - 0.220) and 15 (17.2%) produced poorly
adherent biofilm (Table 1).

Based on obtained results, the Candida isolates were
categorized as weak, moderate, and strong biofilm formers.
Thus, 39.1% of Candida spp. isolates were strong biofilm
formers, 43.7 % - moderate and 17.2% - weak biofilm
formers.

Discussion

The analyzed studies indicated the importance of C.
albicans to be involved in human pathology and to cause
infections ranging from superficial to systemic and life-
threatening. The authors highlighted the necessity of
conducting research on virulence factors of Candida species
due to their wide range, from dimorphism, biofilm formation,
secretion of extracellular enzymes, etc. [28]

Our results are consistent with other research in which C.

albicans (n=93, 65%) was the most common and C. glabrata
(n=27, 19%) as the second reported species [29].

Numerous researches demonstrated that for the
best management of fungal infection and to prevent the
emergence of drug resistant isolates, it is necessary to
evaluate the antifungal susceptibility pattern of clinical
isolates. The recent study demonstrated that non-albicans
Candida species (especially, C. tropicalis) is the predominant
species, and there is a significant proportion of isolates with
reduced susceptibility to azole, but not to echinocandin [30].

Another similar study demonstrated that among different
species of candida, isolated C. albicans was the predominant
species (79.33%). And in this study antifungal resistance of
tested species of candida was higher to fluconazole and the
least resistance was seen with amphotericin-B [31].

At the same time, most researches highlight that
antimicrobial resistance in fungi will continue to increase,
creating new challenges in the decades to come and more
locally relevant studies should be carried out to monitoring
of the distribution and susceptibility profile [32].

The results obtained in the study show that of all the
hydrolytic enzymes studied in C. albicans, phospholipase
was most frequently highlighted, which was also found in
the analyzed studies [33].

In line with our results, Pakshir et al. reported that
esterase activity of C. albicans and C. parapsilosis isolated
from onychomycosis and oral lichen planus lesions were
87.5% and 43.7%, respectively. In the study conducted by
Kumar et al. esterase activities of C. albicans, C. tropicalis,
C. parapsilosis, C. dublinis, and C. lipolytica isolated from
clinical samples were 92.2%, 92.3%, 25.6%, 16.6%, and 100%,
respectively [34, 35].

Another study highlighted the complexity of the
intracellular mechanismsleading to the formation of Candida
biofilms, including those controlling adhesion, changes in
cell morphology, extracellular polymeric substance (EPS)
production and external factors, including the surface where
the biofilm forms [36].

Conclusions
1. Our study explored the distribution of the susceptibility
profiles and the presence of different virulence factors of
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Candida species. highest number of extracellular enzymes such as hemolysin,
2. The study showed the most effective antifungal agent phospholipase, protease, esterase and catalase.
was fucitozin (98.4%) and 29.4% isolates were resistant to 4. Better knowledge and experimental evidence of the
fluconazole and 11.8% to voriconazole. viru-lence factor for each species and their correlation with
3. Thisresearch has demonstrated that among the Candida each other will help in understanding the pathogenesis of
species, C. albicans was the most virulent and produced the fungal infection.
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Summary

Objectives. The purpose of the work was to expand the capabilities of laparoscopic appendectomy in the atypical location of the destructively
altered appendix in patients with a high risk of cardiopulmonary pathology, through the use of new surgical techniques.

Material and methods. In the clinic of Department of Surgery No. 2, Odessa National Medical University, from 2015 to 2020, there were operated
on 57 patients for acute appendicitis with an atypical location of the appendix with the presence of concomitant cardiopulmonary pathology. All
patients were divided into 2 groups. The first group consisted of 21 (36.8%) patients with an atypical location of the appendix and a high risk of
cardiopulmonary failure, who underwent an open appendectomy. The second group consisted of 36 (63.2%) patients with an atypical location of
the appendix and a high risk of cardiopulmonary failure, who underwent laparoscopic appendectomy. The procedure was performed according to
two methods: with the imposition of pneumoperitoneum in 24 (42.2%) patients and in 12 (21%) patients with the imposition of laparolifting, due
to severe cardiopulmonary pathology.

Results. Postoperative complications in group 2 were less than in patients in group 1. Average stay in the hospital of patients of the second group,
after laparoscopic appendectomy, was 4.9 + 2.35 days. In patients of the first group, with open appendectomy — 10.6 = 5.1 days. After minimally
invasive interventions, patients were in the hospital on average 5 days less than patients who underwent "open" appendectomy.

Conclusions. The use of [aparoscopic and video-assisted approaches, in an atypical location of appendicitis, can reduce the incidence of postoperative
complications and deaths, which generally improves the results of the treatment.

Keywords: acute appendicitis, appendectomy, laparoscopy, cardiopulmonary insufficiency, atypical location of the appendix

Background

The incidence of acute appendicitis (AA) is from 20% to
50% of emergency hospitalizations in surgical hospitals and
the only method of treatment is surgery. "Open" methods of
surgical treatment, over time, faded into the background.
In recent years the most common operation is laparoscopic
appendectomy (LAE), which is the main surgical method of
surgical treatment of AA [1].

Its advantages over "open" appendectomy are well
known. However, with the atypical location of the appendix,
which is quite common (2.5% - 25%), it is believed that the
level of technical difficulties during LAE will be less than in
case of an open appendectomy (AE) [2, 3]. LAE is feasible for
almost all atypical variants of the location of the appendix.
Conversion to an "open" operation should not be caused
by an atypical variant of the appendix position [4]. The use
of laparoscopy is known to affect numerous hemodynamic
factors, including decreased heart rate and stroke index, and
increased systemic and pulmonary vascular resistance.

The choice of the LAE method, especially in patients with

a high risk of cardiopulmonary insufficiency, is relevant [5,

6].
Purpose of the study

To expand the possibilities of LAE with an atypical

location of a destructively altered appendix in patients with a
high risk of cardiopulmonary pathology, through the use of
new surgical techniques.

Materials and methods

In the clinic of Department of Surgery No. 2, Odessa
National Medical University (ONMedU), from 2015 to 2020,
there were operated on 57 patients, for acute appendicitis
with the atypical location of the appendix, with the presence
of concomitant cardiopulmonary pathology. Of these, 25
(43.9%) were men and 32 (56.1%) — women. The patients'
age ranged from 50 to 80 years. In this study the fundamental
ethical principles of research were respected. All patients
gave informed consent for enrollment in the study.

The diagnosis of AA was made on the basis of the clinical
picture of the disease, data from instrumental research
methods (ultrasound, computed tomography (CT), magnetic
resonance imaging (MRI), chest X-ray, electrocardiogram
(ECQG)), confirmed by laboratory tests (blood tests, complete
blood count (CBC), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), urine analysis). The
diagnosis of AA with an atypical location of the appendix
was made before surgery in 51 (91%) patients (Table 1).
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Table 1 Table 3
Location of the appendix in operated patients Open surgical interventions in patients of the first group
LOCATION NUMBER OF PATIENTS Surgical procedure Number of patients
Retrocecal 27 (47.3%) Appendectomy by McBurney incision 7
Retroperitoneal 9 (15.7%) Appendectomy by McBurney incision, sanitation 5
Pelvic 10(17.5%) (purification), and drainage of the abdominal cavity
Combination of retroperitoneal and retrocecal 3(5.2%) Midline laparotomy, AE, sanitation and drainage of the 7
Subhepatic 8 (14.3%) abdominal cavity
TOTAL 57 (100%) Pararectal laparotomy by Lenander, AE, drainage of the 2
abdominal cavity
All patients were divided into 2 groups. The first group Total 21

consisted of 21 (36.8%) patients with an atypical location
of the appendix and a high risk of cardiopulmonary failure,
who underwent open appendectomy. The second group
consisted of 36 (63.2%) patients with an atypical location
of the appendix and a high risk of cardiopulmonary failure,
who underwent laparoscopic appendectomy. LAE was
performed according to two methods: with the imposition of
pneumoperitoneum in 24 (42.2%) patients and, in 12 (21%)
patients, with the imposition of laparolifting, in view of
severe cardiopulmonary pathology, where the imposition of
pneumoperitoneum was dangerous. Patients of both groups
were examined urgently, consulted by specialist (cardiologist,
pulmonologist, therapist). The types of concomitant patho-
logy and the number of patients are presented in the table 2.

Table 2

Distribution of patients with comorbidities
Type of pathology Number of patients
Postinfarction cardiosclerosis with cardiovascular 27
insufficiency
Hypertrophic heart with hypertension stage 2-3. 17
Congestive heart failure (CHF)
Bronchial asthma with severe respiratory failure, Chronic 8
obstructive pulmonary disease (COPD)
Bronchiectasis 5
Total 57

In the preoperative period, antibiotic prophylaxis with
antibacterial drugs of a wide spectrum of action was carried
out, and correction of water-electrolyte disturbances was
performed.

Results and discussions

The nature and volume of surgical intervention in
patients of the first group is mainly represented by AE
operation from an appendicular incision and drainage of the
abdominal cavity with one or two drains, due to the presence
of peritonitis or abscess, in 12 (21%) patients. Midline
laparotomy was performed in 9 (15.7%) patients according to
strict indications, due to the presence of severe concomitant
cardiopulmonary pathology, and before arriving in the
operating room, ultrasound or X-ray computer diagnostics
was performed, for the presence of diffuse or diffuse
peritonitis (Table 3).

Postoperative complications in patients of the first group
of 21 patients (100%) were represented by the development
of postoperative ventral hernia in 5 (23.8%), exacerbation
of chronic obstructive pulmonary disease (COPD) in 3
(14.3%), suppuration of the postoperative wound in 2 (9.5%)
patients and 1 (4.7%) patient died from progressive severe
cardiopulmonary insufficiency.

The nature and volume of the surgical intervention, in
patients of the second group were represented by the main
type of operation which was LAE and sanitation of the
abdominal cavity, and LAE with sanation and drainage of
the abdominal cavity in patients with pneumoperitoneum
imposition, which was performed in 24 (66.6%) patients. In
12 (33.3%) patients, the LAE operation with the imposition
of laparolifting was supplemented with drainage of the
abdominal cavity. Taking into account the various types of
the atypical location of the appendix, surgical intervention
was carried out using a different position of the patient on
the operating table (giving a turn of the patient's body to
the left or right side). In 5 patients, after the introduction of
the laparoscope into the abdominal cavity, the optimal place
for the imposition of laparoscopic ports was chosen for the
introduction of the instrument, followed by the main stage of
the operation (table 4).

Table 4
Surgical interventions performed in patients of the second group
Surgical procedure Number of patients with | Number of patients with
pneumoperitoneum laparolifting technique
imposition
LAE, drainage of the 17 8
abdominal cavity
LAE, sanitation,
and drainage of the 7 4
abdominal cavity
Total 36

Postoperative complications in patients of the second
group, in the form of a hematoma near the umbilical wound,
were observed in 4 (11.1%) patients, hernia of the sub-
umbilical region - in 2 (5.5%) patients. There were no deaths
in this group.

LAE with the use of laparolifting was performed
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using a device developed in the clinic for laparolifting
according to Zaporozhchenko-Kolodiy (Ukrainian patent
for invention No. 101921 dated 05/13/2013 - a device for
performing laparolifting in laparoscopic interventions).
Contraindications for performing laparoscopic surgery with
pneumoperitoneum overlay in patients of the second group
were standard severe cardiopulmonary pathology, therefore,
the technique with the imposition of laparolifting was
performed. In all patients, surgical intervention was carried
out through three ports, which were introduced at typical
points, after the application of the system for laparolifting:
1) the umbilical region; 2) in the suprapubic region to the
middle of the line in the middle of the distance between the
navel and the bosom; 3) in the right ileal region in the place
of the projection of the dome of the cecum. The average
duration of the surgery amounted to 47.8 + 7.2 minutes.
In the postoperative period, patients underwent antibiotic
therapy and correction of pathological syndromes of the
cardiopulmonary and hepatic-renal systems according to
indications. Average stay in the hospital of patients of

Medica
the second group, after LAE, was 4.9 + 2.35 bed-days, in
patients of the first group, with open AE - 10.6 £ 5.1 bed-
days. After minimally invasive interventions, patients stayed
on average 5 days less than patients who underwent "open”
appendectomy.

Conclusions

1. The use of laparoscopic and video-assisted approaches
in an atypical location of appendicitis can reduce the
incidence of postoperative complications and deaths, which
generally improves the results of the treatment.

2. Performing laparolifting laparoscopic appendectomy
according to indications is the optimal method in patients
with a high risk of cardiopulmonary complications with
concomitant pathology.

3. Laparoscopic appendectomy with an atypical loca-
tion of the appendix, in patients with a high risk of
cardiopulmonary diseases, can reduce hospitalization time
and accelerate rehabilitation in the postoperative period.
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CERCETARI CU PRIVIRE LA DEZVOLTAREA UNEI METODOLOGII DE
STUDIERE A INTERACTIUNII RADON X FUMAT CA FACTORTRIGGER

IN DECLANSAREA CANCERULUI BRONHOPULMONAR
STUDIES ON THE DEVELOPMENT OF A METHODOLOGY FOR

STUDYING THE RADON X SMOKING INTERACTION AS ATRIGGER

FACTOR IN THE OCCURRENCE OF BRONCHOPULMONARY CANCER

Liuba Coretchi’, dr. hab. st. biol., conf. cerc., Ala Overcenco’, dr. st. geon., Aurelia Ababii’, doctorand, Valeriu

Bilba?, dr. st. med.
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Rezumat

Obiective. Expunerea rezidentiala la radon este al doilea factor de risc al declansdrii cancerului pulmonar pentru fumatori si primul — pentru
nefumatorii. Obtinerea rezultatelor veridice in acest sens necesita efectuarea cercetdrilor stiinfifice epidemiologice pe scara largd, cu implicarea
esantioanelor adecvate de pacienti, dar aceste studii sunt foarte costisitoare. Problema studierii actiunii radonului si a tutunului in declansarea
cancerului bronhopulmonar rdmane actuald. Analiza stiintificd a literaturii de specialitate a servit ca baza pentru initierea dezvoltarii unei metodologii

de studiere a interactiunii radon x fumat ca factor trigger in declansarea cancerului bronhopulmonar la fumétori din Republica Moldova.

Material si metode. Experienta mondiald privind metodologia studierii interactiunii radon x fumat a fost examinata, utilizand rezultatele stiintifice
acirca 30 de publicatii pe site-urile ResearchGate, Pubmed, BioMed(Central, RSCI, CEWebgate, OMS, AIEA, etc. S-a efectuat sinteza abordarilor actuale
ale dezvoltdrii si implementdrii metodelor de cercetare pentru elucidarea impactului interactiunii radon x fumat asupra declansdrii cancerului

bronhopulmonar.

Rezultate. Pana in prezent, unele cercetdri s-au axat pe studiul efectului expunerii sinergice la fumat/radon asupra aparitiei cancerului
bronhopulmonar. 0 revizuire a literaturii in domeniu a demonstrat ca principalele metode pentru studierea acestui fenomen sunt metodele caz-
control si metodele sociologice prin sensibilizarea publicului. Combinand aborddrile studiate si luand ca baza experienta de succes a cercetarilor
internationale, a fost elaboratd metodologia de estimare a interactiunii radon x fumat asupra declansarii cancerului bronhopulmonar. Se propun
doud directii de cercetare: (1) statisticd, cu utilizarea datelor asupra fumatorilor in Republica Moldova, concentratia radonuluiin locuinte si indicatorii

de morbiditate/mortalitate si (2) ,caz-control”, cu utilizarea chestionarului in studiu pe termen lung in colaborare cu Institutul Oncologic.

Concluzii. Dezvoltarea unei metodologii de studiu a influentei interactiunii radon x fumat asupra declansarii cancerului bronhopulmonar va permite

Sistemului de Sandtate Publicd sd elaboreze instrumentele de control/prevenire/diminuare a maladiei mentionate.
Cuvinte cheie: radon, fumat, interactiune, sinergism, cancer bronhopulmonar, metodologie

Abstract

Objectives. Residential exposure to radon is the second risk factor for lung cancer triggering for smokers and the first — for non-smokers. The
obtaining reliable result in this area requires large-scale epidemiological scientific studies with the appropriate patient samples, but the results of
some studies are controversial. The synthetic analysis of the specialized literature served as a basis for the methodology development to study the

interaction of radon x smoking as a trigger factor in the occurrence of lung cancer at smokers in the Republic of Moldova.

Material and methods. Global experience on the methodology for studying the interaction radon x smoking was examined about 30 publications
on platforms of ResearchGate, Pubmed, BioMedCentral, RSCI, European Commission Webgate, WHO, AIEA, etc. A descriptive synthesis of current
approaches to the development and implementation of research methods for studying the radon x smoking interaction on the triggering of

bronchopulmonary cancer was performed.

Results. A few researches have focused on the study of the effect of synergic exposure of radon/smoke on the occurrence of lung cancer. A review
showed that the main methods for studying this phenomenon are case-control and sociological. Combining the studied approaches and basing on
the experience of international research, the methodology for estimating the interaction of radon x smoking on triggering the bronchopulmonary
cancer was developed. Two directions are proposed in the research methods: (1) statistical with the use of smokers' data in the Republic of Moldova,
radon concentration in dwellings and morbidity/mortality indices and (2) "case-control" with the use of the long-term study questionnaire in

collaboration with the Institute of Oncology.

Conclusions. The development of amethodological approach to the study of the radon x smoking interaction on the occurrence of bronchopulmonary

cancer will allow the Public Health System to develop tools to control/prevent/reduce this disease.
Keywords: radon, smoking, interaction, synergism, bronchopulmonary cancer, methodology
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Introducere

Expunerea pe termen lung la radon (***Rn) si descenden-
tii sdi este cauza principala a declansarii cancerului bronho-
pulmonar in anumite activitati profesionale. Ca intermediar
in seria de dezintegrare a uraniului (radiului), **Rn emite
particule alpha cu energie mare (5,49 MeV) si genereaza
descendenti radioactivi de scurtéd durata (izotopi de poloniu,
plumb, taliu si bismut), cu nivele mai mici de emisie de
particule beta cu energie diferita, dar si stabili (***Pb). Riscul
aparitiei cancerului pulmonar creste odata cu cresterea
nivelului de radon in incépere, gazul radon si descendentii sai
ajung in plamani, atasdndu-se de ei [1-5]. Fumatul si radonul
au un efect sinergic si multiplicativ asupra aparitiei cancerului
bronhopulmonar. Expunerea la radon este a doua cauza
principala de cancer pulmonar, iar riscul este semnificativ
mai mare pentru fumétori decat pentru nefumitori [4, 6, 7].
In SUA a fost demonstrat ci mai mult de 85% din decesele
provocate de cancerul bronhopulmonar cauzat de radon, au
fost printre fumatori [8]. Cele mai fiabile estimari ale riscului
expunerii la radon s-au bazat pe datele studiilor, in care au
fost inclusi minerii, ce muncesc la extragerea carbunelui in
conditii subterane.

Cercetdrile anterioare realizate prin meta-analize au
raportat efectul sinergic dintre radon si fumat, exprimat prin
influenta mecanismului patologic al cancerului pulmonar
[1, 7, 9]. S-a demonstrat cd pentru aceeasi expunere la radon
si la produsele de dezintegrare ale lui, riscul de declansare
a cancerului bronhopulmonar este mai mare la fumaitori in
comparatie cu cei nefumitori [5]. In opinia cercetitorului
Darby si colab. [7], rezultatele obtinute in diferite studii au
oferit dovezi convingitoare de eterogenitate in relatiile dozd-
raspuns, in special din cauza lipsei aplicarii metodelor de
prevenire si combatere a fumatului. Este foarte probabil faptul,
cd expunerea la radon duce la dezvoltarea riscului de cancer
bronhopulmonar la fumatori si la fostii fumatori. Fumatorii
si nefumatorii din gospodariile fumatorilor prezintd un risc
mare de cancer pulmonar chiar si atunci, cind nivelul de
radon este relativ mic [2]. Persoanele care inhaleaza fumul de
tutun sunt expuse la concentratii mari de radiatii ionizante
naturale. Expunerea la radon rezidential este consideratd a
fi un factor de risc pentru cancerul bronhopulmonar, fatd de
consumul de tutun, al cirui potential cancerigen este ferm
stabilit de peste trei decenii cu dovezi convingétoare [10-13].

Un sir de studii au raportat o asociere pozitiva sau slab
pozitiva intre riscul de declansare a cancerului pulmonar si
concentratia de radon rezidential, in timp ce altele au raportat
rezultate consistente. In majoritatea cazurilor din studiile
europene si nord-americane, intervalul de expunere la
radonul rezidential este de 25-100 Bq/m’, ce este comparabil
cu fondul natural de radiatii [14-16]. In acest interval de doze,
riscul relativ de cancer bronhopulmonar asociat cu radon
rezidential nu s-a dovedit a fi semnificativ statistic [17]. Pe
de altd parte, la niveluri de doza apropiate de cele pentru
minerii subterani si, in special, pentru fumétori, radonul
interior prezinta un risc clar de cancer bronhopulmonar
la concentratii peste 200-300 Bq/m’. Cu toate acestea, din
cauza prejudecdtii si confuziei, riscul excesiv de cancer
propus pentru cresterea concentratiei de radon de la 0,08 la
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100 Bg/m?® trebuie considerat ca o estimare provizorie pentru
fumitori §i cu sigurantd nu se aplicd nici nefumétorilor,
nici fumadtorilor expusi la concentratii de radon sub acest
nivel. Chiar si cele mai bune manipuldri statistice nu pot
compensa sau acoperi datele initiale defecte. Combinatia
clasificérii gresite a fumatorilor, inexactitatilor de dozimetrie
a radonului, diferentelor in tipurile histopatologice de cancer
pulmonar si co-expunerea radonului cu fumatul si cu alti
poluanti ai aerului din interior, toate impreuna creeaza o
incertitudine considerabild in estimarile riscului pentru
sanatate a radonului rezidential [18].

In baza celor mentionate mai sus si, luand in considerare
cé in Republica Moldova mortalitatea prin cancer pulmonar
este a doua cauzd de deces prin tumori maligne [19], mai
mult de un sfert din populatia adultd este expusa fumatului
[20], iar radonul rezidential prezintd un factor de risc sporit
pentru sdndtatea populatiei [21, 22], scopul acestui articol este
de a studia si revizui experienta internationala in elaborarea
si utilizarea metodelor de estimare a interactiunii radonului
si fumatului ca factor trigger in declansarea cancerului
bronhopulmonar, in vederea elaborarii unor abordari
adecvate pentru studierea acestui fenomen in tara noastra,
servind ca baza pentru luarea deciziilor in elaborarea
masurilor preventive de sandtate publicd si reducerea
incidentei cancerului bronhopulmonar in randul populatiei.

Material si metode

Studiul practicii internationale privind metodologia
studierii interactiunii radon x fumat a fost efectuat utilizdnd
rezultatele stiintifice a circa 40 de publicatii din ultimii 10
ani, pe platforme cunoscute de specialitate — ResearchGate,
Pubmed, BioMedCentral, RSCI, Comisia Europeana
Webgate, OMS, AIEA, etc. In baza materialului studiat a
fost realizatd o sintezd descriptiva a abordérilor actuale ale
dezvoltarii si implementarii metodelor de cercetare pentru
elucidarea impactului interactiunii radon x fumat asupra
declansarii (incidentei) cancerului bronhopulmonar in
Canada, Statele Unite ale Americii (SUA), tarile europene si
asiatice. Au fost utilizate metode analitice si analogice pentru
a dezvolta doud directii in cercetarea interactiunii radon x
fumat asupra declansdrii cancerului bronhopulmonar -
statistica si ,,caz-control”.

Rezultate si discutii

Pand in prezent, putine cercetari s-au axat pe studiul
privind efectul expunerii sinergice a radonului rezidential
si fumatului asupra aparitiei cancerului bronhopulmonar. O
astfel de interactiune a fost evaluata doar ca magnitudine a
unui termen de produs al efectelor individuale intr-un model
de regresie, in care interactiunea este definitd ca o abatere de
la produs a efectelor absolute ale celor doud cauze. Aceasta
abordare a interactiunii nu este informativd, ba chiar, in mod
clar, ingeldtoare. O revizuire a literaturii specifice privind
sinergismul efectului radonului rezidential si fumatului
asupra aparitiei cancerului bronhopulmonar a aritat cd
principalele metode pentru studierea acestui fenomen
sunt metodele de caz-control si metodele sociologice prin
sensibilizarea populatiei, testarea gratuita si intervievarea
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ulterioard a grupului de risc. Existd un numar mic de cercetari
in vitro, care studiazd efectul sinergic de radon in celulele de
sange si celulele epiteliale ale fumatorilor, dar aceastd metoda
este inca in curs de dezvoltare.

Studii in vitro

Cercetirile in vitro ale efectului sinergic dintre fumat si
radon, in declansarea cancerului bronhopulmonar, au fost
efectuate de citre savantii din India [23]. Probele de singe de
la fumatori si nefumatori au fost expuse la diferite concentratii
de radon, variind de la 0 la 189 MBg/m’, corespunzitoare
unor doze cuprinse intre 0,2 si 15,2 mGy. Au fost inregistrate
aberatiile cromozomiale in preparatele metafazice din
prima diviziune celulara. Frecventa dicentricilor in celulele
fumatorilor expuse la radon s-a dovedit a fi mai mare decét la
nefumatori cu un factor de 3,8. Prezentul studiu este primul
de acest gen, care a investigat interactiunea radon x fumat
fara factori de confuzie, deoarece celulele unui fumétor au
fost expuse in vitro la radon.

Studii caz-control

In anul 2005, in cadrul a noui tari europene, a fost
efectuata o analizd generald a datelor individuale, care
includeau 13 studii de caz-control ale interactiunii radonului
rezidential si cancerului bronhopulmonar [7]. Analizei au
fost supuse 7148 cazuri de cancer pulmonar si 14 208 de
cazuri control. Pe parcursul studiului au fost inregistrate
concentratia radonului in locuintele persoanelor din grupul
de control si cazurile de cancer bronhopulmonar. S-a
depistat ca riscul de cancer bronhopulmonar a crescut cu
8,4% la expunerea la 100 Bq/m? a nivelului de radon. Relatia
doza-raspuns era semnificativ liniara fird prag (P=0,04),
la monitorizarea radonului din case au fost obtinute valori
<200 Bq/m®. Riscul excesiv proportional nu a diferentiat
semnificativ rezultatele in functie de vérsta, sex sau regim
de fumat. Aceste studii demonstreazi pericole semnificative,
determinate de expunerea la radon, in special pentru
fumatori si fostii fumatori, si indicéd faptul ca radonul este
responsabil pentru aproximativ 2% din totalul deceselor
cauzate de cancer in Europa.

Recent (a. 2012), un studiu prospectiv a urmarit
mortalitatea cauzatd de bolile respiratorii non-maligne si
expunerea la radonul din locuinte. Acest studiu amplu,
Cancer Prevention Study II, a demonstrat ca mortalitatea
prin boald pulmonara obstructivd cronica creste odatd cu
expunerea la nivelul ridicat de radon din locuinta [24]. A fost
subliniat faptul cd expunerea la radon din locuinta ar putea
fi consideratd ca un factor principal al aparitiei cancerului
pulmonar la pacientii care, categoric, nu fumeaza si este
foarte importanta identificarea caselor cu nivel sporit de
radon [25].

Noile constructii ar trebui s fie ,,rezistente la radon” ca
sd nu patrunda radonul in interiorul clddirii. Etapele comune
de remediere a radonului si incetarea expunerii la fumul
de tutun ar trebui sd fie stipulate in programele nationale
ale tuturor statelor, asa cum este accentuat in rezultatele
studiului de caz al lui Torres-Duran si colab [26]. Acest studiu
de caz-control ne ofera informatii noi despre rolul esential al
radonului din locuinte si/sau al expunerii la fumul de tutun,
precum si riscul de cancer bronhopulmonar la nefumatori.

In China, in anul 2011, a fost efectuat un studiu, bazat
pe populatie, referitor la incidenta cazurilor de cancer
bronhopulmonar sub actiunea fumului de tamaie si a
radonului rezidential la barbatii [27]. Ca metoda de cercetare
a fost utilizatd o analizd de regresie logisticd multivariabild
neconditionatd, pentru a estima raportul de probabilitati
(Odd Ratio, OR) pentru cancerul bronhopulmonar asociat cu
expunerea la fum de tamaie, dupa ajustarea pentru posibilele
confuzii. A fost observatd o asociere intre expunerea la tamaie
si dezvoltarea cancerului bronhopulmonar, care s-a limitat in
primul rand la fumatori. Studiul sugereaza cd expunerea la
fumul de timaie la domiciliu poate creste riscul de cancer
bronhopulmonar in randul fumitorilor si cd expunerea la
radon poate creste si mai mult riscul.

Cel mai recent studiu (a. 2020) de caz-control al efectelor
sinergice ale radonului §i fumatului asupra aparitiei cance-
rului bronhopulmonar a fost efectuat in Coreea de Sud [28].
Au fost inclusi un total de 1038 de participanti, cuprinzind
519 cazuri de cancer bronhopulmonar cu celule mici si 519
participanti care prezentau grupul martor, standardizati pe
varsta, sex si resedintd. Nivelurile de radon rezidential au fost
madsurate pentru toti participantii. Regresia logisticd mult
variabila a fost utilizata pentru a calcula OR pentru cancerul
bronhopulmonar in functie de expunerea la radon, starea
fumatului si combinatiile celor doi factori dupa ajustarea
in functie de varstd, sex, orele de aflare in interior si alte
informatii despre locuinte. S-a constatat, cd atat radonul
rezidential, cat si fumatul de tigard au fost asociate cu sanse
crescute de cancer bronhopulmonar, iar diferenta in OR,
in functie de expunerea la radon, a fost mult mai mare la
fumatori decét la nefumitori.

Comunicarea riscului si intervievarea ulterioara

In SUA, in anul 1999, a fost efectuat un studiu-pilot in
cadrul céruia s-a studiat efectul sinergic al fumatului cu
radonul printre rezidentii fumatori si nefumatori, inclusiv
testarea radonului, interviurile, chestionarele pentru
grupurile-tintd de interventie randomizatd, si au fost com-
parate doud tipuri de materiale scrise si telefonice [29, 30].
Gospodariilor fumdtorilor i s-au oferit truse gratuite de
testare a radonului printr-un program special de facturare
a companiilor de utilitti electrice. Rezultatele monitorizarii
timp de trei luni au fost obtinute prin postd si telefon.
Posibilitatea testdrii gratuite a radonului printr-un sistem
de facturare al utilitatilor publice a fost consideratd ca un
instrument eficient pentru a evidentia riscul interactiunii
radonului si fumatului in locuinte. Consilierea telefonici
are mai multe avantaje decat materialele scrise (brosura
special elaborata si ghidul EPA) in combaterea fumatului si
incurajarea interdictiilor de fumat in incdperi (incurajarea
eforturilor de renuntare la fumat). S-a constatat ca activititile
companiei de utilitati publice este 0 modalitate eficientd de a
ajunge la locuintele cu proprietari fumétori, iar consilierea
telefonica este o metodd promititoare pentru promovarea
interdictiilor de fumat in locuintd si prevenirea riscului
expunerii la radon si fumat.

In anumite regiuni ale Marii Britanii concentratiile
radonului in incdperi sunt destul de ridicate si expunerea
prelungitd in interiorul incaperilor creste riscul aparitiei
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cancerului bronhopulmonar in randul proprietarilor, iar
studiile recente au confirmat faptul ci riscul de a dezvolta
cancerul bronhopulmonar in randul fumétorilor expusi
la radon este mai sporit [31]. Rezidentii care s-au aldturat
programului de renuntare la fumat in a. 2006 si cei care
au renuntat la fumat de patru sdptdmani, au fost ulterior
invitati sd participe la o ancheta axatd pe factorii care
afecteazd decizia lor de a inceta fumatul. Chestionarele au
fost analizate prin testele x2, Mann-Whitney si Kruskal-
Wallis. Acest studiu a confirmat, cd persoanele care renuntd
la fumat evidentiazd cd riscurile pentru sanatatea lor
personald sunt cei mai importanti factori care influenteazi
decizia lor de a abandona fumatul, iar profesionistii din
domeniul sdnatétii ar trebui sd fie constienti de acest lucru
atunci cand promoveaza initiative de renuntare la fumat.
Deoarece radonul, ca factor de risc, este clasificat foarte jos
in ierarhia riscurilor de cétre cei care renuntd la fumat, pare
sd existe potential de crestere a gradului de constientizare a
riscului radonului prin intermediul programelor de incetare
a fumatului, cu obiectivul de a creste gradul de absorbtie si
de succes al acestor programe, si de a incuraja participarea la
programele de remediere a radonului.

In anul 2018, printr-un studiu controlat randomizat, in
SUA, a fost realizata examinarea impactului pe termen scurt
a unei interventii personalizate de raportare a mediului,
pentru a reduce expunerea la fumat si radon in incapere si
constientizarea perceptiei riscului sinergic de dezvoltare
a cancerului pulmonar [13]. A fost evaluati modificarea
factorului de risc sinergic, initial la 3 luni, utilizdind un
model de estimare generalizatd care contine principalele
efecte ale grupului si timpului de tratament. Co-variatiile
(interactiunile) dintre grupuriau inclus varsta, sexul, educatia
si starea de fumat la domiciliu. La persoanele din grupurile
experimental si martor s-a observat o crestere semnificativd
a perceptiei riscului sinergic timp de 3 luni de la initierea
studiului, dar nu s-a depistat deosebiri esentiale intre grupuri.
S-a constatat cd informatia despre riscurile combinate
pentru declansarea cancerului bronhopulmonar, cu sau fird
screening dublu la domiciliu pentru fumatul pasiv si radon,
si raportul starii mediului, poate spori riscul perceput pentru
expuneri combinate de mediu. In a. 2019, savantii americani
au continuat sa evalueze sinergismul fumatului si radonului
conform unui studiu controlat randomizat cu proprietarii
locuintelor, avand ca scop promovarea actiunilor de reducere
a nivelului de radon si nicotina in aer [32]. Participantii au
fost divizati in doud grupuri. Participantii din primul grup
au primit truse gratuite de testare a radonului si a nicotinei
din aer, raportare si asistenta telefonica, iar acei participanti
ale cdror case au avut un nivel ridicat de radon, au primit
un voucher de 600 USD pentru remedierea casei. Ambelor
grupuri li s-a cerut s testeze casele la radon din nou dupd
15 luni de la interventie. Au fost examinate diferentele in
stadiul de testare si dupd remedierea radonului, si adoptarea
unei politici fard fum in locuintd, cu micsorarea valorilor
radonului si ale nicotinei aeriene la grupul de studiu pe o
anumita perioada de timp. Rezultatele au demonstrat, ca la
ambele grupuri de studiu nu exista nici o diferentd in valorile
obtinute ale concentratiei de radon sau ale nicotinei in aer.
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Constatarea nuld a modificdrilor semnificative ale valorilor
de radon sau a nicotinei aeriene din momentul initial pana
la 15 luni, poate reflecta aportul redus al sistemelor instalate
de remediere a radonului si etapa de adoptare a unei politici
fard fum in locuinte.

Elaborarea metodologiei de studiu a interactiunii
radon x fumat ca factor trigger pentru declansarea
cancerului bronhopulmonar

Sinteza de mai sus a analizei abordérilor metodologice in
problema complexa a studierii interactiunii radon x fumat
asupra declansarii cancerului bronhopulmonar, a servit
ca baza pentru dezvoltarea tehnologiilor nationale, care ar
permite, cu oportunitdti limitate in conditiile Republicii
Moldova, studierea acestui fenomen. Se presupun doud
directii in metodele de cercetare - statistica si ,,caz-control”
Prima implicda utilizarea metodelor statistice pentru
evaluarea interactiunii radon x fumat prin extrapolarea
regionald a datelor despre fumdtori, nivelurile de radon si
morbiditatea/mortalitatea prin cancer bronhopulmonar
in Republica Moldova (Figura 1). Utilizarea in analiza
statisticd a datelor din rapoartele nationale si a rezultatelor
masurdtorilor de radon in diferite zone ale térii pentru cea
mai lunga perioada de timp posibila, si acoperirea regionala,
vor face posibild cuantificarea riscului de expunere la
fumat si radon asupra sdnatdtii umane pe o scard regionald.
Aplicarea instrumentelor statistice in astfel de studii este
destul de rdspandita si a fost utilizata de mult timp, deoarece
analiza statisticd este esentiald pentru cercetare si obtinerea
rezultatelor fiabile in domeniile medicale si biomedicale [4,
33].

La randul sau, metoda caz-control permite o evaluare
calitativa a riscului mentionat (Figura 1). Combinand
aborddrile studiate, in baza experientei de succes a
cercetidtorilor spanioli [26], a fost elaborat un chestionar
pentru studiul caz-control al pacientilor cu cancer
bronhopulmonar in conditiille Republicii Moldova.
Chestionarul include 15 intrebdri (socio-demografice, tipul
locuintei, fumat, masurarea radonului, diagnostic) si isi
asumad utilizarea in studiu pe termen lung in colaborare cu
IMSP Institutul Oncologic, cu formarea unei baze de date si
o prelucrare statisticd a datelor obtinute. Analiza ulterioard
a rezultatelor va permite evaluarea contributiei factorului
de risc sinergic radon x fumat la aparitia cancerului
bronhopulmonar.

Obtinerea relatiei statistice fiabile a interactiunii
radon x fumat face posibild cuantificarea si calificarea
combinatiei acestor factori de risc pentru aparitia cancerului
bronhopulmonar in tard, care, la raindul sau, va servi ca baza
stiintificd pentru dezvoltarea metodelor adecvate pentru
reducerea si prevenirea cancerului bronhopulmonar in
cadrul politicii nationale de sdnatate publica.

Cancerul bronhopulmonar poate fi prevenit in mare
masurd prin reducerea fumului de tutun si a expunerii la
radon. Organizatiile care elaboreazd programe ale controlului
expunerii la radon ar trebui si colaboreze cu agentiile si
organizatiile privind controlul tutunului, pentru a eficientiza
controlul factorilor de risc comportamentali, in special
fumatul. Initiativa de combatere si prevenire a fumatului,
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Figura 1. Schema elabordrii metodologiei de estimare a interactiunii radon x fumat in aparitia cancerului bronhopulmonar.

si anume scdderea numairului de fumatori, va reduce
incidenta cancerului bronhopulmonar indus de radon, pe
langd sirul altor boli legate de fumat [34]. Programele de
combatere (renuntare) a fumatului sunt mai rentabile decét
programele de remediere a radonului, oferind o oportunitate
suplimentard de reducere a riscului de expunere la radon
pentru fumatori [35]. Politica de control al tutunului este cea
mai promitétoare cale cétre obiectivele de sinitate publica ale
politicii de control al radonului [34]. Asadar, avand in vedere
tendinta descendentd prognozatd a prevalentei fumatului in
randul adultilor, contributia radonului la povara sanatatii
publice6 prin declansarea cancerului bronhopulmonar, va
scadea.

Concluzii

Literatura de specialitate demonstreaza, ci problema
de sdndtate publica, in special a efectului radonului asupra
organismul uman, constituie o problemad combinata a
radonului si a fumatului, si prezintd o provocare pentru
studiile stiintifice in domeniu. Fumatul riméne o problema
majord de sdndtate publicd in intreaga lume, fiind principalul

factor de risc cancerigen, ce duce la aparitia cancerului
bronhopulmonar, indus de expunerea la radon, dar
majoritatea deceselor in urma expunerii la radon se intalnesc
printre fumatori.

Cu toate acestea, estimarea riscului de cancer asociat cu
expunerea la radonul din incéperi, obtinutd prin asamblarea
a mai multor studii de caz-control, a condus la inexactitéti
ale estimdrilor riscului derivat in intervalul de doze mici,
in principal din cauza prejudecatii de clasificare gresitd
a fumatului, a incertitudinilor cu privire la monitoring-
ul radonului, caracterizarea histopatologica a cancerului
pulmonar, precum si confundarea prin expuneri la fumul de
tutun si alti poluanti ai aerului din interior. De comun cu
lipsa plauzibilitdtii biologice, aceste deficiente au un impact
negativ asupra fiabilitdtii rapoartelor statistice privind
expunerea la radon si declansarea cancerului pulmonar la
concentratii sub 200 Bq/m’.

Pe baza studiului analitic al unui set mare de metode
si al rezultatelor obtinute in cercetirile efectului sinergic
al radonului si fumatului asupra aparitiei cancerului
bronhopulmonar, a fost propusd o metodologie nationald in
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doud directii - analiza statisticd si metoda ,,caz-control” — de
a obtine o evaluare cantitativd si calitativa a efectului acestor
factori de risc pentru sanitatea omului. Disponibilitatea
rezultatelor fiabile ale unei astfel de evaludri este o bazd
neconditionatd pentru dezvoltarea si adoptarea unor masuri
preventive adecvate la toate nivelurile sistemului de sandtate
publica si al sistemului de sanatate in intregime. Este firesc ca

Medica
la radon in incéperi sa se bazeze pe o evaluare stiintificd a
riscului. Asadar, existd necesitatea de a oferi indrumari
strategice despre ceea ce presupune abordarea sinergicd a
controlului radonului si a tutunului. Aceasta ne conduce la o
afirmatie politicd importanté: reducerea fumatului in randul
populatiei este cea mai rentabila strategie pentru reducerea
poverii de sdndtate publica a radonului.

actiunile de remediere costisitoare pentru a reduce expunerea
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RECONSTRUCTIEI CRESTEI ALVEOLARE. REVIEW LITERAR

THE INFLUENCE OF GENERAL DISEASES ON THE RESULTS OF
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Rezumat

Obiective. in acest articol am avut ca obiectiv analiza maladiilor generale care pot influenta rezultatele reconstructiei crestei alveolare in pregatirea
preimplantara. A

Material si metode. In studiu au fost incluse 45 de articole: 5 dintre ele au fost de tip review sistematic, 7 de tip meta-analiza, 13 studii clinice, 11
studii clinice randomizate si 9 de tip review. Aceste articole au fost selectate de pe platforma PubMed si IBN.

Rezultate. Conform cuvintelor cheie precautate, s-au obtinut urmdtoarele informatii: impactul maladiilor asupra rezultatelor cresterii crestei
alveolare a fost intalnita in 93% din studii, fiecare prezentand o ratd intre 10-15% a influentei. Dintre acestea, 16 publicatii au relatat despre
influenta patologiilor cardio-vasculare, 8 publicatii — despre impactul diabetului zaharat asupra reconstructiei de creasta alveolard, 8 articole
— despre influenta osteoporozei si a tratamentului cu bisfosfonati, 5 articole au prezentat date despre influenta administrarii pe termen lung a
corticosteroizilor asupra reconstructiei de creasta si 8 articole — despre alte patologii si stari generale.

Concluzii. Analiza studiilor asupra influentei maladiilor generale in cadrul reconstructiilor osoase de creastd alveolard a evidentiat multitudinea
variabilelor si parametrilor ce pot avea impact asupra vindecarii in operatiile de reconstructie a crestei alveolare. Studiul aprofundat al terenului
pacientului, comunicarea interdisciplinara, managementul patologiei asociate, cat si complianta pacientului, pot duce la scaderea riscurilor asociate
acestor tipuri de interventii.

Cuvinte cheie: reconstructia crestei alveolare, maladii de sistem

Summary

Objectives. In this article we aimed to analyze the general diseases that can influence the results of the reconstruction of the alveolar ridge in
preimplantation preparation.

Material and methods. The study included 45 articles: 5 of them were of systematic review type, 7 of meta-analysis type, 13 clinical trials, 11
randomized clinical trials and 9 of review type. These articles were selected from the PubMed and IBN platform.

Results. According to the selected keywords, the following information was obtained: the impact of the diseases on the results of the growth of the
alveolar ridge was found in 93% of the studies, each presenting a rate between 10-15% of the influence. Of these, 16 publications reported about
the influence of cardiovascular pathologies, 8 publications — about the impact of diabetes on alveolar ridge reconstruction, 8 articles — about the
influence of osteoporosis and bisphosphonate treatment, 5 articles presented data about the influence of long-term administration of corticosteroids
on ridge reconstruction and 8 articles — about other pathologies and general conditions.

Conclusions. The analysis of studies about the influence of general diseases in alveolar ridge bone reconstructions highlighted the multitude of
variables and parameters that can have an impact on healing in alveolar ridge reconstruction operations. The in-depth study of the patient's field,
the interdisciplinary communication, the management of the associated pathology, as well as the patient's compliance can lead to the decrease of
the risks associated with these types of interventions.

Key words: alveolar bone crest reconstruction, systemic diseases

Introducere

Fiind procedee chirurgicale, in unele cazurilaborioase, cu
teren nefavorabil, vindecarea postoperatorie in interventiile
de crestere osoasa este direct influentatd de starea generald
a organismului. Studierea maladiilor asociate ale pacientului
prezinta o veriga importantd in reabilitarea pacientilor
edentati cu atrofii severe ale maxilarelor.

In literatura disponibild intilnim multe studii despre
influenta maladiilor generale asupra rezultatului tratamen-

tului de reconstructie osoasd, fapt mentionat de citre
specialistii in domeniu. Printre cele mai des intalnite maladii
si stari generale sunt urmatoarele [1, 2, 3, 4]:

1. Insuficienta cardiacda cromnica - orice interventie
chirurgicald in cabinetul stomatologic poate provoca
suprasolicitarea cordului, care poate duce la disfunctii
(cresterea sarcinii de lucru a inimii si, ulterior, la edem
pulmonar acut).

2. Angina pectorala — accese spontane de durere in piept,
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ca rezultat a insuficientei circulatorii acute (de oxigen) a
muschiului cardiac.

3. Infarct miocardic - dupda 6 luni de la infarctul
miocardic acut acordarea serviciilor stomatologice se
realizeazd in conformitate cu recomanddrile in angina
pectorala (boala coronariand) [5].

4. Aritmie cardiaca - dereglarea frecventei, ritmului si a
succesiunii de excitatie si contractie a inimii.

5. Proteze valvulare cardiace — pacientii necesitd
utilizarea profilactici a antibioticelor pana la interventia
chirurgicala, deoarece endocardita asociata cu valvd
artificiald este deosebit de sensibila la infectiile microbiene.

6. Pacemaker - stimulatoare cardiace ce se utilizeazd
pentru controlul ritmului in dereglarea conductibilitatii
cardiace. Cele mai multe tipuri moderne de stimulatoare
cardiace sunt capabile sa mentina un ritm relativ normal al
inimii doar la necesitate.

7. Hipertensiune arteriala - hipertensiunea esentiala
(hipertensiunea arteriala) este 90-95% din cazurile de
hipertensiune primard. In celelalte cazuri se stabileste
diagnosticul de hipertensiune secundara, simptomatic
arteriala, de origine: renald 3-4%, endocrind 0,1-0,3%,
hemodinamicd, neurologica, stresul cauzat de aportul de
anumite substante (iatrogene) si hipertensiunea in timpul
sarcinii [6].

8. Medicatia anticoagulanti - pentru a preveni aparitia
hemoragiilor postoperatorii, inclusiv postextractionale
dentare, adeseori pacientilor li se anuleazd administrarea
acestor preparate. Acest procedeu ii expune la un risc major
de complicatii tromboembolice cu potential semnificativ de
morbiditate [7, 8].

9. Hemoragiile postextractionale dentare (HPD) se
intélnescla 0,25-5% din pacienti, iar dintre toate complicatiile
extractiei dentare ele constituie 15,9%. HPD apar ca urmare
a unor factori locali si/sau generali, care, fie se opun formarii
cheagului, fie favorizeaza liza prematurd a acestuia [9].
La fel, acesti factori pot fi cauza hemoragiilor ca urmare a
reconstructiei osoase alveolare.

10. Maladiile de ficat. Este indiscutabil aportul ficatului
in procesul de hemostaza, deoarece anume hepatocitul este
locul de sintezd a majoritatii factorilor de coagulare. Astfel,
persoanele cu patologie hepatici avansatd sunt expuse
riscului major de aparitie a complicatiilor hemoragice.
Acestea, fiind uneori severe, pun in pericol viata pacientului,
chiar si in urma interventiilor chirurgicale minore [3].

11. Endocardita infectioasa. La un pacient cu leziuni
valvulare cicatriciale dobandite sau cu malformatii
congenitale existd riscul ca bacteriemia sd fie cauza unei
endocardite infectioase (EI). EI rimane o formd severd
de afectare valvulard asociatd cu un pronostic prost si o
mortalitate inaltd [10].

12. Diabetul zaharat. Este bine documentat in literatura
de specialitate ca prezenta diabetului zaharat este asociatd
cu vindecarea osoasa deficitard si modificari patofiziologice
in sistemul osos ca un tot intreg. S-a sugerat ca un turnover
redus poate fi atribuit scaderii densitatii minerale osoase la
pacientii cu diabet tip I, care implica modificari relative a
osteoblastilor, osteoclastelor si a activitdtii celulare [11]. De

asemenea, a fost demonstrat ca diabetul are efecte negative in
ceea ce priveste formarea osoasi si osteointegrarea in ROG
(GBR) [12].

13. Osteoporoza. Pacientii cu osteoporoza se prezintd cu
un turnover osos ridicat, rezultind o densitate osoasd mai
mica decat cea normald, o deteriorare a arhitecturii osoase
(trabeculi subtiri si microfracturi) si modificéri in cantitatea
si varietatea de proteine osoase [13, 14, 15]. Osteoporoza
primard este asociatd cu varsta inaintata si/sau cu nivelul
de hormoni sexuali scdzuti, si este impartita in osteoporoza
primard de tip 1 (osteoporoza de postmenopauza) sau
primara de tip 2 (osteoporoza senild) [16, 17]. Osteoporoza
secundara poate apdrea la orice varstd, ca rezultat al altor
situatii medicale care afecteazd turnover-ul osos, cum ar fi
aportul scizut de calciu sau anumite medicamente (de ex.
corticosteroizi) [1]. Sirbu si colab. sugereaza ca osteoporoza
poate interfera cu procesele biologice a regenerarii osoase si a
osteointegrarii implanturilor dentare, a vindecarii fracturilor,
a vindecarii alveolelor postextractionale, a procedurilor de
grefare osoasa si a procedurilor de augmentare [18, 19].

14. Medicatia hormonala. O altd stare care poate interfera
cu tratamentul chirurgical al defectelor osoase alveolare este
starea dupéd administrarea de corticosteroizi. Nivelul crescut
al hormonului corticosteroid in ser a fost, la fel, asociat cu
osteoporoza la barbati si la animalele de laborator. A fost
sugerat si faptul ca administrarea de corticosteroizi poate
dezvolta si creste rata osteoporozei la nivelul osului alveolar
cu un numdr redus de osteoblaste, si sciderea ratei de
formare osoasa [20].

15. Radioterapia este un tratament eficient pentru
malformatiile maligne in regiunea orald si maxilo-faciala,
atdt ca modalitate primard, cat si ca modalitate adjuvantd
dupd tratamentul chirurgical. Consecintele iradierii
includ complicatii acute in timpul si pana la 3 luni dupa
iradiere, precum si toxicitate intarziata, care au ca rezultat
o deteriorare semnificativa a calitatii vietii pacientilor [21].
Complicatiile acute includ xerostomia, mucozita, disfagia,
dermatita si durerea, iar printre modificdrile tardive sau
cronice au fost raportate osteoradionecroza maxilarelor,
fibroza si xerostomia [22]. Osteoradionecroza (ORN) este
definitd ca expunerea osului iradiat care nu se vindecd pe o
perioadd de 3 luni din cauza necrozei celulare si a afectarii
functiei celulare.

16. Boala de reflux gastro-esofagian (BRGE) este o altd
conditie generala care trebuie luata in consideratie in cazul
interventiilor dento-alveolare. Se caracterizeaza prin prezenta
leziunilor mucoasei esofagiene sau a simptomelor refluxului
cauzate de un reflux anormal al continutului gastric in esofag
[23]. Manifestdrile extraesofagiene includ conditii laringiene
(laringita de reflux, raguseala, tuse cronicd, ulcerarea corzilor
vocale si granuloame), faringiene (mucozitd), respiratorii
(astm, bronsita, tuse cronicd si pneumonie de aspiratie),
sinuzale (sinuzitd), ureche medie (otitd medie) si afectiuni
orale (eroziunea dintilor, gust acru si mucozita) [24].

17. De asemenea, a fost observatd o pierdere osoasd
severd mai frecventd la pacientii cu Lupus eritematos. Boala
parodontald si lupusul sistemic afecteazd raspunsul imun
prin distrugerea tesuturilor parodontale in boala parodontala
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si distrugerea tesuturilor conjunctive in lupusul sistemic
[25]. Lupusul are ca rezultat, de asemenea, o inflamatie locald
crescutd si o microflora subgingivala disbioticd care este
caracterizatd prin proportii mai mari de parodontopatogeni,
o reducere a diversitatii microbiene si incdrcare bacteriana
subgingivald mai mare [26], acestea crescand riscul de esec
al operatiilor de reconstructie osoasd alveolara.

18. Infectia HIV este un alt factor general care poate
influenta reabilitarea orald. Campo si colab. au ardtat ca la
pacientii cu infectia HIV rata complicatiilor a fost de 2,2%
in ansamblu si 4,8% dupd procedurile dentare invazive.
Prezenta leziunilor orale, fumatul sau stadiul clinic B in HIV
pot fi factori predictivi pentru complicatiile orale [27].

19. Printre diferiti factori sistemici, conditiile genetice
care modifici vindecarea plagilor si sinteza colagenului
ar trebui, de asemenea, evaluate. Aceste conditii exista in
multiple sindroame, unul dintre care este Sindromul Ehlers-
Danlos, o conditie caracterizatd prin migrarea defectd a
fibroblastelor care rezultd in vindecarea patologicé a ranilor
[28].

20. Un factor sistemic de luat in considerare este statutul
de fumator al pacientului. Fumatul este considerat un
obicei vicios care a fost relatat in legaturd cu comunititile
microbiene subgingivale disbiotice care cresc riscul de
aparitie a bolii parodontale. Utilizatorii de tutun prezintd
un risc crescut de doud pand la opt ori pentru pierderea
ligamentului parodontal si pierderi osoase [25]. Pacientii
fumatori nu sunt candidati buni pentru chirurgia RTG, chiar
dacd terapia antimicrobiand sau renuntarea la fumat este
initiata in apropierea momentului interventiei chirurgicale,
deoarece efectele fumatului sunt daundtoare pand la 12
luni post-chirurgical, asa cum a fost demonstrat in studiile
discutate mai sus.

21. In mod similar, stresul si obiceiurile vicioase au fost
asociate cu riscul crescut de aparitie a bolii parodontale
severe. Astfel, o analizd atenta a stdrii fizice si emotionale
generale ale pacientului este importantd ca parte a selectiei
corespunzatoare a cazului de reconstructie osoasa.

22. Chirurgii dento-alveolari ar trebui sa fie constienti
de efectele modificérilor fiziologice si potential patologice
ale procesului de imbatranire a organismului (senilitate)
asupra implanturilor dentare la pacienti, in special efectele
precum resorbtia crestei alveolare, xerostomia, in urma unor
afectiuni cum ar fi: osteoporoza, diabetul zaharat si boala
cardio-vasculard. Aceste conditii pot determina succesul
procedurilor chirurgicale reconstructive mentionate ante-
rior. Desi Grag si colab. au raportat ca vérsta inaintatd nu a
fost un factor cauzal in esecul tratamentului implantologic
[29], aparitia altor conditii medicale, inclusiv xerostomia si
osteoporoza, la pacientii varstnici, pot determina intarzierea
vindecarii.

Scopul acestui studiu a fost de a analiza maladiile
generale care pot influenta rezultatele reconstructiei crestei
alveolare in pregatirea preimplantara.

Material si metode
Studiul analitic s-a desfisurat in perioada 2019-2020. In
studiu au fost incluse 45 de articole. 5 dintre ele au fost de tip
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review sistematic, 7 de tip meta-analiza, 13 studii clinice, 11
studii clinice randomizate, 9 de tip review. Aceste articole au
fost selectate de pe platforma PubMed si IBN (instrument
bibliografic national), cu utilizarea cuvintelor-cheie:
disease, general disease, alveolar bone crest reconstruction,
maladii generale, patologii asociate, reconstructie de creastd
alveolara. Perioada de cdutare a reprezentat 10 ani, intre
2010-2020. Datele obtinute dupé analiza articolelor au fost
introduse si prelucrate intr-un tabel Microsoft Excel.

Rezultate si discutii

Conform cuvintelor cheie preciutate, am obtinut
urmitoarele informatii: impactul maladiilor asupra
rezultatelor cresterii crestei alveolare a fost intalnitd in 93%
din studii, fiecare prezentind o rata intre 10-15% a influentei.
Dintre acestea, 16 publicatii (35%) au relatat despre influenta
patologiilor cardio-vasculare, 8 publicatii (18%) — despre
impactul diabetului zaharat asupra reconstructiei de creasta
alveolara, 8 articole (18%) despre influenta osteoporozei si a
tratamentului cu bisfosfonati, 5 articole (11%) au prezentat
date despre influenta administrarii pe termen lung a
corticosteroizilor asupra reconstructiei de creasta si 8 articole
(18%) despre alte patologii si stari generale.

Melnic si colab. relateazd cd maladiile cardio-vasculare
sunt cele mai intdlnite maladii la pacientii ce necesitd
interventii de chirurgie orald, fapt ce ne demonstreazd si
numdrul cel mai mare de articole (16 articole) gésite pe
platforma PubMed in urma ciutarii. Pacientilor cu tensiune
arteriala de circa 140-160/90-95 mmHg li se pot efectua
interventii stomatologice, in timp ce pacientii cu tensiune
arteriald cuprinsa intre 160-190/95-110 mmHg este obligator
sa primeascd premedicatie cu o jumatate de ora sau o ord
inainte de interventie. Dacad tensiunea arteriald riméne
ridicata chiar si dupa premedicatie (ex. mai mult de 180/110
mm Hg) interventia este amanata si pacientul este indreptat
la medicul de familie pentru continuarea tratamentului.
Pacientilor cu tensiune arteriald mai mare de 190/110 mmHg
nu li se permite tratamentul stomatologic, cu atat mai mult
interventii chirurgicale orale [1, 2, 3, 4].

Patologia cardiaca si riscul crescut de endocardita trebuie
luate in considerare la pacientul chirurgical oral. Schemele
moderne de antibioticoprofilaxie urmaresc administrarea
unui singur antibiotic bactericid cu spectru larg, administrat
cu 30-60 minute inainte de interventie [30]. Sub medicatia
respectivd se pot efectua interventii de reconstructie de
creastd alveolard, fapt relatat din multitudinea studiilor
asupra acestei patologii [4, 30, 31, 32, 33].

Patologia hepatica este o alta stare a organismului care
trebuie evaluatd inaintea interventiilor dento-alveolare, in
special reconstructiile osoase de creasta alveolara. Pacientii
cu afectiuni hepatice cronice sunt expusi riscului major de
aparitie a hemoragiilor postchirurgicale orale. Interventiile
cu risc inalt hemoragic, la acesti pacienti, necesita o analizd
riguroasa a sistemului hemostatic al organismului, pentru a
preveni accidentele hemoragice si consecintele acestora [32].

Dereglarea  metabolismului  glucidic  influenteazd
vindecarea tesuturilor. Diabetul zaharat necontrolat a fost
legat cu variabilitatea mai mare a rezultatelor si cresterea ratei
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complicatiilor infectioase in cazul reconstructiilor osoase de
creasta alveolard; controlul metabolic insulinic-mediat poate
inversa aceste efecte adverse [34]. Tratamentul defectelor
osoase de creastd alveolard cu unele materiale specifice (mesé
de titan cu suprafata osteoconductiva) poate avea ca rezultat
o0 cantitate semnificativa de formare osoasa de novo chiar si
in conditiile diabetului necontrolat [35].

Mineralizarea, de asemenea, este scazuta in tesutul osos
cu un numar mare al turnover-ului, deoarece nu existd timp
suficient pentru maturizarea completd a matricei osoase,
acesti factori contribuie la vindecarea osoasa problematici
la pacientii cu osteoporoza [1]. Managementul pacientilor
cu osteoporoza supusi augmentarii tesutului osos alveolar ar
trebui sa includa evaluarea atenta a nutritiei si obiceiurilor,
cum ar fi consumul de tutun. Dozele fiziologice de vitamina
D (400-800 Ul/zi) si calciu (1500 mg/zi) sunt recomandate in
perioadele postoperatorii [36]. Fumatul este un factor cauzal
in osteoporoza si este, de asemenea, asociat cu o crestere a
ratei de esec al tratamentului implantologic [1]. O combinatie
de osteoporoza si tutun va contribui la o ratd ridicata de
complicatii, astfel, incetarea fumatului este imperativéd pentru
rezultatul de succes la pacientii cu osteoporoza.

Bisfosfonatii sunt analogul sintetic al pirofosfatului
anorganic. Cele mai frecvente forme orale utilizate in
tratamentul osteoporozei sunt: alendronat, risedronat si
ibandronat. S-a demonstrat cd acestea reduc activitatea osteo-
clastica si, prin urmare, resorbtia osoasé [1]. Bisfosfonatii au
fost recent asociati cu osteonecroza mandibulei si a maxilei.
Cele mai multe cazuri de necrozi sunt, totusi, asociate cu
administrarea intravenoasa de doze mari de pamidronat
si zoledronat, care sunt frecvent utilizate in mielomul
multiplu si cancerul de sin pentru tratamentul metastazelor
osoase. Este posibil ca tratamentul cu administrarea orala a
bisfosfonatilor sa poatd fi asociat cu riscul de osteonecroza
[37].

Administrarea indelungatd a corticosteroizilor in
cadrul unor patologii sistemice are efecte negative asupra
organismului, respectiv, asupra parodontiului marginal
si a reconstructiei osoase de creastd alveolard. Una dintre
influentele terapiei cu corticosteroizi este asupra sistemului
0s0s, aceasta inducind osteoporoza [38].

Starea postradioterapie este o situatie a organismului cand
osteoblastele si osteoclastele scad cantitativ, iar diferentierea
terminald a osteoblastelor este acceleratd. Datele publicate
au ardtat cd celulele stem mezenchimale din maduva osoasd
sunt reduse cantitativ [39]. Scleroza vasculara si fibroza sunt
trasaturi caracteristice ale leziunilor prin radiatii. Vindecarea
spontand osoasa este foarte compromisd si redusa in zonele
iradiate si fiziologia regenerarii osoase este modificata [40].
Unul dintre cele mai importante efecte secundare care
ameninta viata este osteoradionecroza.

Patologia gastricd are si ea implicatii in starea cavitdtii
bucale si dento-parodontale, respectiv si in reabilitarea dupa
interventiile chirurgicale orale. BRGE (boala de reflux gastro-
esofagian) este un factor predispozant pentru parodontita
cronici marginald, deci, prin urmare, poate influenta
rezultatul interventiilor reconstructive dento-alveolare.
Cea mai rezonabild explicatie ar fi functia salivard redusa.

Saliva mixtd acoperd toate suprafetele anatomice interne
relevante cu secretii bogate in mucina, care asigura o barierd
de protectie difuzd impotriva leziunilor mecanice, termice,
chimice si microbiene. Saliva actioneaza ca un agent endogen
antacid protejand impotriva refluxului gastro-esofagian
simptomatic. Prin urmare, scaderea secretiei salivare duce la
o neutralizare acidica insuficienta [13, 41]. Hiposalivatia, la
pacientii cu BRGE, a fost demonstrata in mai multe lucrari
si citeva studii au descoperit o asociere intre fluxul salivar
redus si boala parodontala, in randul vérstnicilor [42].

Candidati pentru reconstructia osoasd alveolara pot
fi si pacientii HIV-pozitivi. Acesti pacienti compromisi
imunologic pot fi incapabili de un raspuns imun sustinut,
controlat si eficient la traumatisme exogene, ceea ce implicd
un risc ridicat de dezvoltare a complicatiilor postoperatorii.
Astfel, pacientii HIV-pozitivi prezintd un procent mai mare
de infectii postoperatorii dupia o interventie chirurgicald
pentru reabilitarea traumelor maxilo-faciale (11,8% fatd de
4,4% HIV-negativi) [6]. A fost emisd ipoteza unui risc mai
mare pentru pacientii infectati cu HIV dupd interventia
chirurgicald orald [27]. Nu au fost gésite relatii intre
complicatii si valorile incércdrii virale sau imunologice de
laborator.

O categorie aparte de pacienti ce necesitd reconstructie de
creastd alveolard sunt pacientii fumatori, care, desi pot sa nu
prezinte patologii generale care ar putea influenta rezultatul
reconstructiei, prezintd risc asociat consecintelor fumatului
asupra tesuturilor si structurilor cavititii bucale. Fumatul
a fost asociat cu cresterea acumuldrii de placd bacteriana,
incidenta crescutd a gingivitelor si parodontitelor, rata
mai mare de pierdere a dintilor s§i resorbtiilor crescute a
osului alveolar [43]. Fumatul a fost, de asemenea, asociat
cu vindecarea mucogingivald precard dupa interventiile
chirurgicale, datorita aparitiei mult mai frecvente a
parodontitei refractare. Mai multe studii au demonstrat
cd fumatul a fost un factor de risc pentru pierderea osoasi
marginald sau esecul implantologic [44, 45].

Maladiile acute sau de sistem, care pot influenta rezultatul
reconstructiei crestei alveolare, sunt diverse si necesitd o
atentie deosebita la etapa de stabilire a diagnosticului si
a planului de tratament. Ele pot avea un impact major in
reusita reconstructiei osoase ghidate, cat si in alte metode
de crestere osoasa, atit pe termen scurt, cat si pe termen
lung. Complicatiile intraoperatorii, postoperatorii timpurii
si tardive pot fi prevenite cunoscind si controland terenul
general al pacientului. Chestionarea si documentarea
pacientilor poate oferi date indispensabile despre statutul
general si evolutia acestuia.

Concluzii

Analiza studiilor asupra influentei maladiilor generale,
in cadrul reconstructiilor osoase de creastd alveolard, a
evidentiat multitudinea variabilelor si parametrilor ce pot
avea impact asupra vindecdrii in operatiile de reconstructie a
crestei alveolare. Studiul aprofundat al terenului pacientului,
comunicarea interdisciplinard, managementul patologiei
asociate, cat si complianta pacientului pot duce la sciderea
riscurilor asociate acestor tipuri de interventii.



24 NI 2 (79), 2021 - séh2s

Medica

Bibliografie

1. Erdogan 0, Shafer DM, Taxel P, Freilich MA. A review of the association between osteoporosis and alveolar ridge augmentation. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2007;104(6):738.e1-13. doi:10.1016/j.tripleo.2007.04.008

2. Melnicl, Melnic S, Dacin N, Cheptanaru 0, Cocieru G. Tactica medicului stomatolog, mdsuri de profilaxie la pacientii cu maladii ale sistemului cardio-vascular in
conditii de ambulator. Medicina Stomatologica. 2015;1(34):57-61. (In Romanian)

3. Sirbu D, TopaloV, Chele N. et al. Regenerarea osoasa in reabilitarea implanto-proteticd a pacientilor cu defecte ale oaselor maxilare. Medicina Stomatologica.
2016;1(38):33-42. (In Romanian)

4. Zdnoaga 0, Frasineanu D, Zgircea A, Mostovei A, Hachi G. Antibioticoprofilaxia in stomatologie la pacientii cu risc sporit de endocardita infectioasa. Medicina
Stomatologica. 2018;1(46):45-49. (In Romanian)

5. Chele N.Implantarea dentard imediata: riscuri si beneficii. Chisindu, 2017.

6. Martinez-Gimeno C, Acero-Sanz J, Martin-Sastre R, Navarro-Vila C. Maxillofacial trauma: influence of HIV infection. J Craniomaxillofac Surg. 1992;20(7):297-
302. doi:10.1016/51010-5182(05)80399-3

7. Patel JP, Woolcombe SA, Patel RK, et al. Managing direct oral anticoagulants in patients undergoing dentoalveolar surgery. Br Dent J. 2017,222(4):245-249.
doi:10.1038/5j.bdj.2017.165

8. Sirbu D, Topalo V, Voloc A, Corcimari E, Voloc C. Studiul radiologic al osteoporozei la pacientii de sex feminin cu reabilitare implanto-protetica la mandibuld.
Moldovan Journal of Health Sciences, 2018;1(15):44-55. (In Romanian)

9. Sirbu D, Topalo V, Voloc A, Voloc C, Corcimari E, Sobetchi A. Influenta presupusei osteopenii/ osteoporoze asupra resorbtiei periimplantare la barbati i femei, in
baza evaluarii radiologice a microarhitecturii osoase. Med Stomatologicd. 2018;2(47):68-79. (In Romanian)

10. Sirbu D, Topalo V, Mostovei A. et al. Crearea ofertei osoase la pacientii cu atrofii severe ale mandibulei pentru reabilitarea implanto-protetica. Medicina
Stomatologica. 2013;3(28):47-53. (In Romanian)

11. Lusk KA, Snoga JL, Benitez RM, Sarbacker GB. Management of Direct-Acting Oral Anticoagulants Surrounding Dental Procedures With Low-to-Moderate Risk
of Bleeding. J Pharm Pract. 2018;31(2):202-207. doi:10.1177/0897190017707126

12. Pototski M, Amendbar JM. Dental management of patients receiving anticoagulation or antiplatelet treatment. J Oral Sci. 2007;49(4):253-258. doi:10.2334/
josnusd.49.253

13. Song JY, Kim HH, Cho EJ, Kim TY. The relationship between gastroesophageal reflux disease and chronic periodontitis. Gut Liver. 2014;8(1):35-40. doi:10.5009/
gnl.2014.8.1.35

14. Retzepi M, Lewis MP, Donos N. Effect of diabetes and metabolic control on de novo bone formation following guided bone regeneration. Clin Oral Implants
Res. 2010;21(1):71-79. doi:10.1111/j.1600-0501.2009.01805.x

15. White SC, Rudolph DJ. Alterations of the trabecular pattern of the jaws in patients with osteoporosis. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
1999;88(5):628-635. doi:10.1016/51079-2104(99)70097-1

16. Stepan JJ, Alenfeld F, Boivin G, Feyen JH, Lakatos P. Mechanisms of action of antiresorptive therapies of postmenopausal osteoporosis. Endocr Regul.
2003;37(4):225-238.

17. Wade JP. Rheumatology: 15. Osteoporosis. CMAJ. 2001;165(1):45-50.

18. Radzichevici M. Osteomielita toxica a maxilarelor, particularitatile clinice si paraclinice, metode de tratament. Medicina Stomatologicd. 2019;4(53):110-114.
(In Romanian)

19. Radzichevici M, Scerbatiuc D, Rusu N. Osteomielita toxicd a oaselor maxilare si particularitatile tratamentului chirurgical si medical. Buletinul Academiei de
Stiinte a Moldovei. Stiinfe Medicale. 2007;1(10):169-173. (In Romanian)

20. Radzichevici M. Osteomielita toxicd a maxilarelor si metodele de tratament conservativ. Buletinul Academiei de Stiinte a Moldovei. Stiinte Medicale.
2008;1(15):115-119. (In Romanian)

21. Wiirzler KK, DeWeese TL, Sebald W, Reddi AH. Radiation-induced impairment of bone healing can be overcome by recombinant human bone morphogenetic
protein-2. J Craniofac Surg. 1998;9(2):131-137. doi:10.1097/00001665-199803000-00009

22. Dietrich JW, Canalis EM, Maina DM, Raisz LG. Effects of glucocorticoids on fetal rat bone collagen synthesis in vitro. Endocrinology. 1979;104(3):715-721.
doi:10.1210/endo-104-3-715

23. Adachi K, Mishiro T, Tanaka S, Yoshikawa H, Kinoshita Y. A Study on the Relationship between Reflux Esophagitis and Periodontitis. Intern Med.
2016;55(18):2523-2528. doi:10.2169/internalmedicine.55.6898

24. Jegoux F, Malard 0, Goyenvalle E, Aguado E, Daculsi G. Radiation effects on bone healing and reconstruction: interpretation of the literature. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2010;109(2):173-184. doi:10.1016/j.triple0.2009.10.001

25. Chatzopoulos GS, Cisneros A, Sanchez M, Wolff LF. Systemic medical conditions and periodontal status in older individuals. Spec Care Dentist. 2018;38(6):373-
381.doi:10.1111/5¢d.12319

26. Corréa JD, Calderaro DG, Ferreira GA, et al. Subgingival microbiota dysbiosis in systemic lupus erythematosus: association with periodontal status. Microbiome.
2017;5(1):34. Published 2017 Mar 20. doi:10.1186/540168-017-0252-z

27. Campo J, Cano J, del Romero J, Hernando V, Rodriguez C, Bascones A. Oral complication risks after invasive and non-invasive dental procedures in HIV-positive
patients. Oral Dis. 2007;13(1):110-116. doi:10.1111/j.1601-0825.2006.01262.x

28. Bashutski J, Oh TJ, Chan HL, Wang HL. Guided tissue regeneration: a decision-making model. J Int Acad Periodontol. 2011;13(2):48-57.

29. Giingor T, Hedlund T, Hulth A, Johnell 0. The effect of iradiation on osteoclasts with or without transplantation of hematopoietic cells. Acta Orthop Scand.
1982;53(3):333-337. d0i:10.3109/17453678208992225

30. Zanoagd 0, Topalo V, Sarbu D, Mostovei A. Managementul extractiilor dentare la pacientii aflati sub medicatie anticoagulantd orala. Buletinul Academiei de



Anta . Nr. 2 (79), 2021 25

Medica

Stiinte a Moldovei. Stiinfe Medicale. 2012;1(33):478-482. (In Romanian)

31. Zdnoaga 0. Anticoagulantele orale noi in practica medicului stomatolog. Medicina Stomatologica. 2019;4(53):46-52. (In Romanian)

32. Zanoaga 0. Particularitatile extractiei dentare la pacientii cu afectiuni hepatice cronice. Buletinul Academiei de Stiinte a Moldovei. Stiinte Medicale.
2009;2(21):128-131. (In Romanian)

33. Zanoaga 0, Topalo V, Sirbu D, Mostovei A. Factorii locali versus generali implicati in aparitia hemoragiilor postextractionale dentare. Buletinul Academiei de
Stiinte a Moldovei. Stiinte Medicale. 2012;2(34):89-93. (In Romanian)

34. Donos N, Dereka X, Mardas N. Experimental models for guided bone regeneration in healthy and medically compromised conditions. Periodontol 2000.
2015;68(1):99-121. doi:10.1111/prd. 12077

35. Lee SB, Retzepi M, Petrie A, Hakimi AR, Schwarz F, Donos N. The effect of diabetes on bone formation following application of the GBR principle with the use of
titanium domes. Clin Oral Implants Res. 2013;24(1):28-35. doi:10.1111/j.1600-0501.2012.02448 x

36. Cooper LF, Masuda T, Yliheikkild PK, Felton DA. Generalizations regarding the process and phenomenon of osseointegration. Part I1. In vitro studies. Int J Oral
Maxillofac Implants. 1998;13(2):163-174.

37. Marx RE, Sawatari Y, Fortin M, Broumand V. Bisphosphonate — induced exposed bone (osteonecrosis/osteopetrosis) of the jaws: risk factors, recognition,
prevention and treatment. J Oral Maxillofac Surg. 2005;63(11):1567-1575. doi:10.1016/j.joms.2005.07.010

38. McCabe LR. Understanding the pathology and mechanisms of type | diabetic bone loss. J Cell Biochem. 2007;102(6):1343-1357. doi:10.1002/jch.21573

39. Jereczek-Fossa BA, Orecchia R. Radiotherapy — induced mandibular bone complications. Cancer Treat Rev. 2002;28(1):65-74. doi:10.1053/ctrv.2002.0254

40. Lerouxel E, Moreau A, Bouler JM, et al. Effects of high doses of ionising radiation on bone in rats: a new model for evaluation of bone engineering. Br J Oral
Maxillofac Surg. 2009;47(8):602-607.

41. Zellin G, Hakanson R, Linde A. Gastrectomy has no effect on bone regeneration in rats despite a decrease in bone mass. Scand J Gastroenterol.
2002;37(10):1149-1155. doi:10.1080/003655202760373353

42. Hirotomi T, Yoshihara A, Ogawa H, lto K, Igarashi A, Miyazaki H. Salivary spinability and periodontal disease progression in an elderly population. Arch Oral
Biol. 2008;53(11):1071-1076. doi:10.1016/j.archoralbio.2008.05.009

43, Tonetti MS, Pini-Prato G, Cortellini P. Effect of cigarette smoking on periodontal healing following GTR in infrabony defects. A preliminary retrospective study.
J Clin Periodontol. 1995;22(3):229-234. doi:10.1111/j.1600-051x.1995.tb00139.x

44, Noda K, Arakawa H, Kimura-Ono A, et al. A longitudinal retrospective study of the analysis of the risk factors of implant failure by the application of
generalized estimating equations. J Proshodont Res. 2015;59(3):178-184. doi:10.1016/j.jpor.2015.04.003

45, Nosaci A, Sirbu D, Chele N, Ghetiu A, Jurjiu V. Reconstructia verticald a crestei alveolare cu grefd de interpozitie. Caz clinic. Medicina Stomatologica.
2019;4(53):25-31. (In Romanian)

Receptionat — 28.09.2021, acceptat pentru publicare —30.10.2021

Autor corespondent: Alexandru Ghetiu, e-mail: alexandrughetiu@gmail.com
Declaratia de conflict de interese: Autorul declard lipsa conflictului de interese.
Declaratia de finantare: Autorul declara lipsa de finantare.

Citare: Ghetiu A. Influenta maladiilor generale asupra rezultatelor reconstructiei crestei alveolare. Review literar [The influence
of general diseases on the results of alveolar crest reconstruction. Literary review]. Arta Medica. 2021;79(2):20-25.



26

NI 2 (79), 2021 - séh2s

@ @@ OPEN aACCESS

Medica

DOI: 10.5281/zenodo0.5637039
UDC: 616.832-009.11-036.82:615.84

EPIDURAL STIMULATION GIVES PARALYZED PATIENTS HOPES FORA

BETTERLIFE

Elda Latollari' PT, MSc, Fabion Braimllari’

" Physical Therapist, Lecturer, Fan Noli University, Korce, Albania;
2 Bachelor of Education and Sports, Fan Noli University, Korce, Albania.

Summary

Introduction. Spinal cord injury is a damage to spinal cord caused by trauma or diseases. Nerve damages cause loss of function, such as mobility
and/or feeling. Rehabilitation consists of exercises, therapeutic methods, and modalities, but none of them returns lost functions.

Method. This study is a meta-analysis, literature review of 10 randomized control trails of the last 20 years. All studies have a major focus on the use
of electrical stimulation in patients with spinal cord injury. The methodology of studies varies in randomized trails, including 174 patients. Data are
extracted from 4 medical data bases. The evaluation is realized with the PED-ro scale. On the other hand we took in consideration 17 case reports
diagnosed with spinal cord injury (level (5-C6-C7 and T5-T6 and T7) who received implantation of epidural stimulation device. Device Mapping and
therapy were carried out after surgery for 35 days, then patients were discharged.

Results. The literature used in this study claimed that electrical stimulation is effective in improving of muscular function, spasticity, and
independence in daily living activities. According to PED-ro 3 studies (30%) have 3 points 2 studies, respectively 20%, have medium level 4-6 points
and 5 studies (50%) have high level with 7-10 points. On the other hand, 17 people in clinical trial, treated with epidural stimulation, achieved big
improvements in balance, coordination, and muscle mass, while bladder and bowel control are not improved.

Conclusion. We conclude that epidural stimulation is the best solution for spinal cord injuries.

Keywords: rehabilitation, spinal cord, epidural stimulation, balance, coordination

What is spinal cord injury?

The spinal cord is a bundle of nerves and other tissue that
the vertebrae of the spine contain and protects. A spinal cord
injury is damage to the spinal cord. After spinal cord injury
(SCI), there is a rapid and dramatic loss of muscle mass in
the lower limbs, which may predispose individuals with SCI
to impaired glucose control, pressure sores and an increased
risk of fracture. Loss of sensorimotor function after SCI
induces musculoskeletal and metabolic adaptations, which
are associated with a higher risk of cardiovascular disease
compared with the general population.

The prediction of neurological recovery after spinal cord
injury (SCI) has been based on physical examination of the
acute patient, the degree of spared volitional control, such
as walking ability. Rehabilitation programs after SCI have,
traditionally, focused on achieving optimal independence
expected for a specific injury level, given the identified
activity limitations and participation restrictions, and may
rely on compensatory strategies. While this approach may
result in improvements in independent function, it does not
promote recovery of motor control in the paralyzed limbs.

Regular physical activity can improve fitness and
psychosocial well-being in the SCI population. The concept
of activity-based therapies arose from research in animals
and humans, showing that recovery of function could be
enhanced through activity-dependent plasticity driven
by neuromuscular activation below the level of injury.

These therapies include locomotor training and functional
electrical stimulation (FES)-assisted exercise.

A device, a surgery and a world of unimaginable
possibilities for people with Spinal Cord Injuries. That is
Epidural Stimulation, the most advanced treatment for
empowering patients who have lost voluntary control of
their limbs and must endure many other demoralizing spine-
injury symptoms. It is a new beginning, approved by the FDA
(Food and Drug Administration) for trials. After surgery
comes 35 days of extensive rehabilitation with our spine
specialists, and that’s when your quality of life will really start
to improve. Standing and stepping, enhanced motor skills,
more muscle mass and stamina, less fatigue and pain, and
better control over bladder and bowel.

Material and methods

This study is a meta-analysis, literature review of 10
randomized control trails of the last 7 years. All studies have
a major focus on the use of electrical stimulation in patients
with spinal cord injury. The methodology of studies varies in
randomized trails, including 174 patients. Data are extracted
from 4 medical databases. The evaluation is realized with the
PED-ro scale. On the other hand, we took in consideration
17 case reports diagnosed with spinal cord injury (level
C5-C6-C7 and T5-T6 and T7) who received implantation
epidural stimulation device to compare with electrical
stimulation.
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Intervention therapy

All people included in this review were diagnosed with
spinal cord injury. 174 patients underwenta program training,
such as locomotor training, functional electrical stimulation-
assisted leg cycling, and trunk and lower extremity exercises.
Patients were divided in two groups.

After a Spinal Magnetic Resonance Imaging (MRI) scan,
electromyography (EMG), and comprehensive blood work,
patients underwent Laminectomy and implantation of the
Epidural stimulation device. The surgeries were completed
without issue and no serious complications were reported
during the postoperative hospital stay. Surgical wounds
healed normally, and no spinal cord or superficial wound
infection was reported. Device Mapping and therapy were
carried out after surgery for 35 days, then patients were
discharged.

Searching strategy

Data are extracted from 4 medical databases, like TRIP,
MEDLINE, Pubmed, Cochrane library. The evaluation is
realized with the PED-ro scale which shows the validity of
each study.

Table 3
Quality of studies according to PED-ro Scale (Physiotherapy Evidence Database)

Table 1
The specified criteria used for the review

Included criteria Excluded criteria

RCT (Randomized Controlled Trails)
studies

Non free studies

Review studies
Studies that are made before 2005
Studies with no good results

Studies of the last 7 years

English studies

Free studies

In these table we showed 10 studies that we are analyzing in
this review. Eight studies valued effects of electrostimulation
combined with exercises and two studies valued effects of
exercises.

Table 2

The frequency of therapy used in studies of the review
Therapy Nr of studies Frequency
Electrostimulation 8 80%
Exercises 2 20%

PED-ro Scale

Nr | Study 1

3 4 5 6 7 8 9 10 | 11 | Al

Baldi JC, et al. Muscle atrophy is prevented in patients with acute
spinal cord injury using functional electrical stimulation.

Ping Ho, et al. Immediate effect of transcutaneous electrical nerve
stimulation on spasticity in patients with spinal cord injury.

Harvey LA, et al. Electrical stimulation plus progressive resistance
3 | training for leg strength in spinal cord injury: a randomized 0
controlled trial.

Giangregorio L, et al. A randomized trial of functional electrical
4 | stimulation for walking in incomplete spinal cord injury: effects on 1
body composition.

Gorgey AS, et al. Neuromuscular electrical stimulation attenuates
5 | thigh skeletal muscles atrophy but not trunk muscles after spinal 1
cord injury.

Herrity AN, et al. Lumbosacral spinal cord epidural stimulation
improves voiding function after human spinal cord injury.

Sivaramakrishnan et al. Comparison of transcutaneous electrical
nerve stimulation (TENS) and functional electrical stimulation (FES)
for spasticity in spinal cord injury - A pilot randomized cross-over
trial.

Galea MP, et al. SCIPA Full-On: A Randomized Controlled Trial
8 | Comparing Intensive Whole-Body Exercise and Upper Body Exercise | 0
After Spinal Cord Injury.

North RB, et al. Redefining Spinal Cord Stimulation “Trials":
9 | ARandomized Controlled Trial Using Single-Stage Wireless 0
Permanent Implantable Devices.

Bergmann M, et al. The Effect of Functional Electrical Stimulation
and Therapeutic Exercises on Trunk Muscle Tone and Dynamic
Sitting Balance in Persons with Chronic Spinal Cord Injury: A
Crossover Trial.

10




28

Nr. 2 (79), 2021

Table 4
Results after implantation of Epidural Stimulation Device in the human body

Level of No of patients | Therapy Improvements Not improvements
Injury
(5-C6 8 Laminectomy, Syringostomy and implantation Standing with support Spasm
of the Epidural Stimulation. Device Mapping and | Stepping with support Spasticity
therapy were carried out after surgery for 35 days, | Gross motor skill Bladder function
then patient was discharged. Balance Sweating ability
Coordination
Muscle mass
Stamina
Bowel control
T6-T7 9 Standing with support Spasm
Stepping with support Spasticity
Gross motor skill Bladder function
Balance Sweating ability
Coordination
Muscle mass
Stamina
Bowel control
Results

According to literature review 10 studies showed that
electro stimulation combined with exercise is an effective
way to treat muscular atrophy. The muscles also gained the
right tone. The patients can stand independently in sitting
balance because trunk muscles are stronger.

In lower limbs we saw improvements in full-range passive
ankle dorsiflexion and ankle clonus, but we do not see any
other improvement in standing and balance.

While on the other hand, after implantation of Epidural
stimulation device, we saw very big improvements. Patients
can stand with support at a parallel bar when the Epidural
Stimulation device is switched on.

Patients can lock his hips, which allows him to stand.
While standing, patient has good upper trunk control, but
limited lower trunk control. They apply more weight to his
right leg than left leg. Patients can take steps with a walking
frame, no hoist required, and is able to lift both feet when
taking steps. They have very good coordination between left
and right foot when taking steps. Patients do not require
assistance with foot placement when taking short steps, but
do when taking longer steps.

Patient’s Gross Motor Skills have improved significantly,
particularly ankle, hip, and knee flexion, and knee extension
(kicking out) when Epidural Stimulation device is switched
on. Patients have good static sitting balance, and no support
is needed. However, during dynamic sitting, balance is poor
due to weak lower trunk muscles. Static standing balance is
good at the parallel bar.

Spasms and spasticity are reduced when Epidural
Stimulation device is switched on. Muscle mass and
endurance were improved upon discharge. There was no
noticeable improvement to his neurogenic bladder and
bowel.

Discussion
Patients with spinal cord injury usually encounter

spasticity in their lower limbs. Although some patients utilize
this spasticity to maintain muscle tone and some use it to
assist them in transfer and ambulatory activities, it can also
cause pain and dysfunction. Therefore, clinical decisions for
spasticity treatment in patients with spinal cord injury should
be made with caution. Spasticity should only be treated if the
patient may have a significant improvement in function and/
or quality of life after the treatment. The subjects recruited
in the current study had developed different degrees of
spasticity in their plantar flexors. This could make stretching
of the calf muscles difficult and result in muscle tightness
which in turn dampens the progress of functional training
such as gait re-education.

Theoretically, the action of electrostimulation in reducing
spasticity over the lower limbs post spinal cord injury could
be mediated by two mechanisms: modulation of spinal
inhibitory circuits and stimulation of the plasticity of the
central nervous system. Pain and spasticity are interrelated in
patients with spinal cord injury. It is possible that spasticity of
patients with spinal cord injury could be reduced after pain
treatments. However, it could be difficult to quantify pain in
patients with spinal cord injury, as some of the patients may
have complete loss of sensation below their waist.

Electrostimulation device is doing a very big revolution in
treating patients with spinal cord injury. After implantation,
patients follow a program with exercises which gives
positive results in standing and coordination, which give
independency to patients. This way, they feel useful for
themselves. It is important to note that these multiple
autonomic changes developed even though the stimulation
parameters were aimed at influencing the motor system and
the execution of specific motor tasks. The most important
thing for a patient with spinal cord injury is controlling the
bowel, but with this device and exercise we see improvements
in controlling the bowel. We have previously shown that
locomotor training alone was sufficient to induce significant
improvements in multiple bladder parameters, such as
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increased capacity, voiding efficiency, detrusor contraction
duration, as well as decreased detrusor leak point pressure.

Animal models have shown that localization of epidural
electrodes relative to the level of the dorsal roots plays a
critical role in determining the intensity of stimulation
required to activate select spinal circuit, and this dependency
can vary at a submillimeter resolution. Monitoring intraope-
rative electrophysiological responses in real time allowed for
precise placement of the epidural electrode array. By applying
stimuli at multiple different regions of the spinal cord using
specific electrode configurations, selective activation of
spinal sensorimotor networks was achieved and interpreted
from EES-evoked motor response recordings.

Darrow et al, 2019: Recovery of any volitional movement
allows patients with complete SCI to participate in active
rehabilitation exercises such as aided treadmill stepping,
which have been shown to have positive long-term effects
on walking capabilities. Insurance coverage for rehabilitation
may be a result of prognostic factors for recovery. Injury
severity is the greatest predictor of recovery, with motor
complete injury having the least chance of recovery. The
precise contribution of eSCS (Embryonic Stem Cells) to
the restoration of volitional movement had been unknown
because previous reports applied both pre-habilitation and
eSCS in all participants. Although rehabilitation may play
a significant role in recovery, especially in chronic SCI,
these data raise questions about the relative importance and
timing of intensive rehabilitation and eSCS. While physical
therapy is clearly an important component of rehabilitation
after SCI, the monetary costs and time investments required
could preclude optimal efficacy. Our preliminary results
indicate that eSCS, even in participants with long-standing
injury, can immediately expand the capacity for volitional
movement in participants with SCI. As such, eSCS may
facilitate more significant rehabilitative therapy.

A recent similar study, utilizing stand and step training in
individuals with SCI, documented one adverse event of a hip
fracture in one of four participants, which was known to the
investigators of this study before implementing that portion

of the planned protocol. Multiple previous studies show
an association between SCI and accelerated osteoporosis,
which added to the context of the decision to forgo standing
assessments. In a fashion similar to our remote data collection
app, we hope a home rehabilitation program focused on
improving bone density and atrophy during eSCS may result
in candidacy for more advanced forms of therapy such as
locomotor training in a safe and cost-effective manner.

Conclusion

This approach may eventually permit the complex
sensorimotor integration in order to generate the most
successful and functionally efficient locomotor output.
However, as time-dependent changes occur in the circuitry
with progression of stimulation and motor therapy, the
initial segmental specificity and configurations might alter
as well. Continuous improvements in electrophysiological
techniques, further development of high-density electrodes,
and understanding the mechanisms of spinal cord plasticity
in preclinical studies will lead to the most effective therapies
for regaining meaningful sensorimotor function after an SCI
in humans. Along the same lines, inquiries stemming from
clinical trials will need to be addressed experimentally using
more clinically relevant injury models, such as incomplete
SClIs that are more specific to the human.

Epidural stimulation device gives a simultaneous progress
in basic research on spinal reflex circuits, organization
of inputs to spinal intraneuronal populations, flexibility
of operation of intraneuronal circuits and final common
intraneuronal pathways, and on central pattern generators
for locomotion. The possibility of activating spinal networks
involved in generating functional synergistic movements,
opens a new avenue with great potential for human
neurophysiological studies of intrinsic spinal cord functional
properties, and may contribute to the development of new
methodologies, technologies, and clinical practice for
restoration of movements in SCI people. Epidural stimulation
gives hope for a normal life for patients with spinal cord
injury.
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OLUEHKA PUCKA 340POBbIO MNP NOCTYIMNEHN OTANIATOB C
MOJIOYHbIMUN MPOAYKTAMU B NMOJIMMEPHOW YINAKOBKE

ASSESSMENT OF HEALTH RISK CAUSED BY PHTHALATES
PENETRATING WITH DAIRY PRODUCTS IN POLYMER PACKAGING

Bnagumnp Be6bix’, k M. H, foLeHT, Panca CbipKy', K M. H, oLeHT, AMnTpui JlasakoBuy?, a. x. H.

"HayuHaa nabopamopus Xumuydeckue onacHOCMu U mokcukosioaus, OmaoeneHue [uzueHbl mpydd, MOKCUKOI02UU U
xumuyeckoli 6e3onacHocmu, [Jupekyus oxpaHel 300po8bs, HayuoHansHoe AeeHmcmeo ObuwecmaeHH020 300p08b#,
KuwuHés, Pecnybnuxka Monodosa

2 llenmpanbHasa VicneimameneHas Jlabopamopus Anko2osbHbix/besankozoneHsix Hanumkog u KoHcepsupo8aHHbIx
Mpodykmos, KuwuHés, Pecnybnuka Mondosa

Pesiome

3apaun. OgHuM 13 Hanbonee pacnpocTPaHEHHbIX BUAOB MOJIOYHON YNaKOBKM ABAAIOTCA TaKk Ha3blBaeMble MATKMeE NOANITUNEHOBbIE NakeTsl. [inA
MpOM3BO/CTBA Takoro MOAMMEPHOTr0 YNakoBOYHOTO MaTepyana LWMPOKO UCNOMb3YI0TCA B KauecTBe NNacTUUKaTopoB Granatbl. MmetoTca MHoro-
YICTIeHHble laHHbIe 0 MUTpaLyi GTanaToB 13 TaKoli Tapbl B OKPYXaloLLyto CPefly, B TOM UnC/e B NULLEBbIe NPOAYKTHI U Cbipbe. [pu nocTynnexHuu
$TanatoB B OPraHU3M OHM BANAIOT HA TOPMOHANbHYI0, PENPOAYKTUBHYIO 1 PECNPaTopHyto cucTeMbl. OTanatbl Takie MOTYT y4acTBOBaTb B MPo-
Lieccax KaHueporeHesa. OTanatbl OTHOCATCA K BeLLeCTBaM, HAHOCALUMM BPef SHAOKPUHHON CvcTeMe («aHAOKPUHHbIE pa3pyLumuTenu, Endocrine
Disruptors). MonouHble NpoAyKTbI, ynakoBaHHble B MATKIe NONMITUACHOBbIE MaKeTbl U TETpa-NaKm, LWUPOKO Npe/iCTaBNeHbl Ha NOTPebuTeNbCKoM
pbiHKe MongoBbl. B cBA3 ¢ 3TUM Lienb CCNef0BaHNA COCTOANA B ONpedeneHi KOHLEHTpaLmy (TanatoB B MONOYHOI MPOAYKLIMH, YNaKoBaHHOI
B MONIMMEpHYI0 Tapy, 1 B NPOBeAEHUY OLIEHKM pUcKa ANA 340poBbA NoTpebuTeneil.

Marepuanbi n metopbl. MeTooM XpOMaTo-Macc-CNeKTpOMETpUN 6bin MccnefoBaH pad 06pasLoB MONOYHbIX NPOAYKTOB (MONOKO 11 kedup),
NpefCTaBReHHbIX B TOProBoii ceTv KnwimHesa, Ha npeameT cofiepaHus B HUX GTanatos. /3Bneyexue hranatos u3 uccnesyemoro 06pasua nposo-
AWM METOOM SKCTPAKLIMN KUAKOCTU XKUAKOCTbIO (GPaKLMOHMPOBaHKEM), C MOCAEAYIOLLIM KOTNYECTBEHHBIM ONpedeneHuem.

Pe3ynbratbl. (pesHee 3HaueHe 06HapyKeHHbIX KOHLeHTpaLun ¢Tanatos Bapbupyer ot 0,02 mr/n (aubytundtanar B npobax kepupa u Monoka)
10 1,04 mr/n (6uc(2->Tunrekcundtanat B npobax Monoka).

BbiBoabl. OueHka pucka 340poBblo YenoBeka npi ynotpebneHny UccnefoBaHHol MOMOYHON NPOAYKLMN, YNaKOBAHHOI B MONMITUAEHOBbIE
naKeTbl, NOKa3ana, UTo KOHLEHTPaLM 06HapyKeHHbIX GTaNaToB He NPEeBbILLAKT BENNUMHBI CYTOUHOTO UX NOTPpebNeHUs 1 pedepeHTHO A03bl
$TanatoB npu XpOHMYECKOM NepopanbHOM NOCTYNAEHNI.

KnioueBble cnoBa: $pranatbl, MoouHas NPoAYKLMA, NONMMepHas YNaKOBKa, OLieHKa picka 340POBbH

Abstract

Objectives. One of the most common types of milk packaging is the so-called soft plastic bags. Phthalates are widely used as plasticizers in the
production of this type of polymeric packaging material. There is data on the migration of phthalates from food containers into the environment,
including food and raw materials. When phthalates enter the body, they affect the hormonal, reproductive and respiratory systems, they also can
participate in the processes of carcinogenesis. Phthalates are classified as endocrine disruptors. Dairy products packed in soft plastic bags and tetra-
packs are widely represented in the consumer market of Moldova. In this regard, the purpose of the study was to determine the concentration of
phthalates in dairy products packaged in polymer containers and to assess the health risk for consumers.

Materials and methods. The gas chromatography-mass spectrometry method was used to study the presence of phthalates in samples of dairy
products (milk and kefir) carried in the Chisindu markets and grocery stores. The extraction of phthalates from the test sample was carried out by
liquid-liquid extraction (fractionation), followed by quantitative determination.

Results. The average concentration of phthalates varies from 0.02 mg/L (dibutyl phthalate in kefir and milk samples) to 1.04 mg/L (bis (2-ethylhexyl
phthalate in milk samples).

Condlusions. The assessment of the risk to human health when consuming the studied dairy products packed in plastic bags showed that the
concentrations of the detected phthalates do not exceed their daily consumption and the reference dose of phthalates for chronic oral intake.
Keywords: phthalates, milk products, polymer package, risk assessment

Beenenne HuA [1-8]. DTanmaTsl ¢ BBICOKMM MOJIEKY/IAPHBIM BECOM, Ha-
Com n adupsr 1,2-6eH3011MKapOOHOBON  KICIOTHI, npumep, 6uc(2-stuarexcundranar) (bBOID), punsoHoHWM-
M3BECTHBIE KaK (PTajaThl, SIB/ISIOTCS IPYIIION XUMUIECKIX dranar (IVUH®), au-u-oxtundranar (JuOD), B ocHOBHOM

BEMECTB € MIMPOKUM CIIEKTPOM IIPOMBIIIIEHHOTO IIPYIMEHE- IPUMEHAIOT B KadeCTBe IVIACTI(UKATOPOB B IIPOM3BOJCTBE
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BMHMIA. [laHHAA TPYIIIIA TOIIMEPOB MCIONb3YeTCs BO MHO-
IUX IOTPeOUTENbCKMX TOBapax: MeOenb, aBTOMOOMIbHAS
00MBKa, HAIlO/bHAS I/INTKA, 000, UTPYIIKM, 0OYBb, Ofie-
XJIa, IUTACTUKOBBIE TPYOKM U MAKeTbl /I BHYTPUBEHHOTO
nepenuBaHus KpoBu u fip. [3, 9-16].

CormacHo panHbBIM Bcemupnoit Oprannsanumu 3ppaBo-
OXpaHeHVsI MUPOBOE IIPOM3BOACTBO (ramaTos K 1992 rogy
ucYnCIAnoch oobemamu B 1x10° ToHH B rop [16]. M3 Hux
pousBoficTBO bAI'D cocrapnsAno npuMepHo 50% OT BbllIe
ykazaHHOro o6bema. B 2011 rogy MupoBoe IPOM3BOACTBO
¢ranmaTos oneHMBanoCh B 11 Muwunapnos ¢yuros [3]. dra-
MaTHI Yallle BCETO UCIIOMb3YIOTCSA B MPOMU3BOACTBE MOTUBH-
Huwixnopupa (IIBX) st mpupaHusi emMy SMacTUYHOCTH U
TONTOBEYHOCTH. [l IPOM3BOACTBA IOMMBUHWIXIOPUT-
HBIX 1 Jpyrux conomumepHbix cmon B CIIA B 1960 r. 6110
U3pacxofoBaHo 190 ThIC. T pas3INYHbIX IUIACTU(PUKATOPOB,
wm okono 70% oOb1ero noTpe6neHs IWIacTUuUKaTOpoB
[17]. B 2003 r. B EBpome 6b110 MCIIOIB30BaHO 2,3 MJIH. T JI0-
6aBOK K monmMepaM, IwiacTuukaropos — 1,3 min. T [18].
®ramaraple miactudukarops! (manueie 2015 ropma) 3aHm-
mamu 6oree 80% MMPOBOrO PHIHKA, IIPY 3TOM CBbIie 90%
¢ramaToB Mconp3oBanoch Ay npoussopcTsa [1BX [19]. B
2015 ropy B Mupe 6bUIO MCIIOIB30BAHO 8,4 MJIH. T I/IACTH-
¢dukaropos [20]. Hame Bcero mcmnonb3oBancs 6uc(2-atu-
nexcwn)dranar, 3aHnMast 37% MUPOBOTO pbIHKA IIacTU(U-
katopoB. Ilo nanHpIM 32 2018 rop, eXxerogHo BO BCeM MuUpe
HOTPeOIIANOCh 7,5 MIH. T INTACTU(PUKATOPOB, 3 KOTOPBIX B
Esporme 6onee 1,35 M. T [21].

Takoil IMMPOKMII CHEKTP MX NPUMEHEHMA B IPOMBIII-
JIEHHOCTH HOPOXKAAeT MpobieMy OOIIMPHOTO 3arpsisHEHNs
¢dramaramn OKpyKawlleil cpefbl. ITO CBSI3aHO C TEM, 4TO
¢ramatHble IACTUPUKATOPBI XMMUYECKM HE CBA3AHBI C
monexkynamu [IBX 1 MOTyT OTHOCHMTENBHO JIETKO BbIIIE/NIA-
4MBATHCA, MUTPUPOBATh BO BHENLIHIOW cpeny (BOAY, BO3AYX,
[IOYBY, NIy ¥ Jp.). Bo/bloe 4icio Hay4HBIX MCCIefoBa-
HUJT TOCBSIIIEHO OOHAPY)XEHMIO QTanaTHBIX IIacTuduKa-
TOPOB B BO3/YIIHOI Cpefie, peKaX, MOPCKOil Bofe, 06uTao-
muX B Boje opranm3Max [18]. Jlopy, a TakKe KMBOTHbBIE
MOTYT HOABEPTaThbCsl BO3MEVICTBMIO TUX XMMUYIECKUX CO-
eVHEeHNII B pe3y/lbTaTe IPOINATbIBAHMA, BABIXAaHUA WU
BO3JIEJICTBMSA HA KOXKY B TEYEHME BCEV CBOE JXI3HU, BKITIO-
4asg BHyTpUyTpoOHOe passutue [6, 16, 22, 23]. BosmoxxHO
TaK)Ke TonaziaHye $TagaToB B OPraHN3M dejloBeKa U3 mpo-
IOYKTOB KpOBMU, YIAaKOBAHHBIX B MAKEeTHI J/IA IepeNMBaHMUA
KpOBY, IINIPUIIOB I MHDBEKINI, BHYTPUBEHHBIX KAHIOIb
U KaTeTepoB, a TaKXKe IIACTUKOBBIX YacTell [Uannu3aTopoB
[11, 24-26]. BospericTBue ¢GTamaToB MOXXET IIPOUCXOLUTD
[PV VICTIONIb30BAHMY JIEKAPCTB, COfeprKalnx aubytuadra-
nat (Jb®) B cBoem mokpeiTuu [27].

[Tpu nocrymnennn $TanaToB B OPraHN3M OHU BIIUAIOT
Ha TOPMOHAJIbHYIO, PEIPOAYKTMBHYIO ¥ PeCIUpPaTOPHYIO
cHCcTeMBl, (pTajaThl MOIYT y4acTBOBATb B IPOLiECCaX KaH-
I[lepOTeHe3a U B PAcCTPOICTBAX AYTUCTUYECKOTO CIIEKTpa
[28-30]. BospeitcTBue quatundTanata MOXeT ObITh CBA3aHO
C TIOBBIMIEHHBIM PUCKOM PasBUTUS paka IPYAU Y >KEHIIVH
[31]. HexoTtopele 13 HeOMArONMPUsTHBIX HOCTENCTBUIL AJIS
3[J0POBBSI MOTYT OBITh Pe3y/IbTaTOM BbI3BAHHOTO (pTanmaToM
YBeNMUeHNsI OKMCIUTEbHOTO CTpecca WIM BOCIATeHNUd,
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4TO OBITIO IPOJEMOHCTPUPOBAHO B MCCIEHOBAHMAX Ha XKU-
BOTHBIX [32].

ViccnemoBanme B3aMMOCBS3M MEXAY KOHIIEHTpAIM-
el MOHO-(2-aTmn-5-rugpoxcurekcun)pramara (MOIOITO)
u MOHO-(2-atmn-5-okcorekcun)dramar (MIOOI'D), nByx
OKVICTTUTENIbHBIX MeTabonmnToB 6mc(2-aTmarekcun)dranara
(BOT®) B MOYe MY)XUMH U HOBPEX/EHUEM JIe30KCUPUOO-
HyKrenHoBol kucnoTsl (ITHK) cnepmarosonmos nokasaro,
YTO BO3JIE/ICTBIE HEKOTOPHIX (TA/IaTOB MOXET IPUBECTH
K ¢parmenranuu JTHK crnepmarosonnos [33]. Suupgemno-
JIOTMYeCKye JJAHHBbIE MPEeJCTAB/IAIT 0Ka3aTenbCcTBa TOTO,
4TO BO3/eiicTBIE (BTATATHBIX 1ACTUDUKATOPOB, TAKMX KaK
BIT'®, moxeT OBITH CBA3aHO C MOBBILIEHHBIM PUCKOM pas-
BUTWSI ATONMYECKUX ajIEPTIUYeCKUX 3a00IeBaHMIT U aCTMBI
B EBpore u CIIIA [34, 35].

Jist 6onpiunHcTBa GTANMATOB OCHOBHBIM ITyTEM BO3eii-
CTBMsI Ha 4e/loBeKa sIB/seTCs mpueM i [36-41]. Bouto
YCTQHOBJIEHO, YTO KOJMYECTBO (TanaTtoB, OOHApys>KuBae-
MBIX B IIMIIE, 3aBJMCUT OT II€PBOHAYA/IBHOTO 3arpsi3HEHMs
MHIPENMEHTOB, UCIO/Mb3YeMbIX B IIPOM3BOACTBE IMIIEBbIX
IPOJYKTOB, TEXHOTOIUIT MX IPOM3BOACTBA, CPOKA XpaHe-
HUsI (BpeMeHN KOHTAKTa C YIIAKOBOYHBIMY MaTepuaaaMit),
TeMIIepaTypbl XpaHeHVs], ClI0cOOOB MPUTOTOBJIEHNS OJIIOf,
JKVPHOCTY TMIEBBIX IPOAYKTOB M THUIA JICIIONIb3YeMOTO
YIIAKOBOYHOTO MaTrepuaa.

Hekotopseie dranarsi, Hampumep 6mc(2-stmnrekcnmd-
tanar) (BAI'®), 6pm 06HAPY>KeHbI B KMPHOI muiie (Mo-
JIOYHBIe IIPOAYKTbI, pblba WIM MOPENPOLYKTHI, Macna),
YIaKOBAHHOM B IUTAcTUK [11]. PaKTOPOM, KOTOPBIl MOXKET
3HAYMTENBHO YBEINYNTh KOHLEHTPALio TasatoB B TKa-
HSIX KMBOTHBIX U, C/Ie[JOBaTe/IbHO, B MMIIEBBIX IIPOJYKTAX,
SIBJISIETCST Ha/mM4ye >KUpoBoil TKaHu [24]. Takme dramars
Kak 6uc(2-armwirekcundranar) (BOT®) n 6eHsnnoyTmad-
tanar (BB®), o JaHHBIM MCCIENOBAHMI, PACIPENESINCH
B OCHOBHOM B TKaHSIX C BBICOKVMM COZlepKaHmeM xupa (1of-
KOXHBII )KMP U MBIIIEYHAS] TKAHb CBUHEN, OPbDKEEeTHBDII
XUP U KOXa KYPp), Ile OHM U HakarmmsaioTcs [24]. Jluno-
dbunpHBII XapakTep QTamaToB ObUI TAaKXKe MPOIEMOHCTPU-
pOBaH M3MepeHMsIMU KOHIleHTparyy ¢ragara B BOJE, MO-
JIOKe 11 MOJIOYHBIX IIPOAYKTax [42, 43].

[Ipy HanW4YMy >XMPHONM NUIIM WM HOJ, BO3JEIICTBUEM
BBICOKIX TeMIIEPATYp CIOXHbIe 3¢upbl (HTanmeBOI KUCTOTHI
00/1a1al0T CIIOCOOHOCTBIO IIEPEXONUTD M3 MaTepHasia yIaKo-
BOK HEIIOCPEICTBEHHO B BOAY, COKY, MOJIOKO U [pyTue Mu-
I[eBble IPOAYKTHI, @ TAK)Ke HEITOCPECTBEHHO B OPTaHM3M
IeTelt Ipy YKeBAHMUM VMMM U3LENUII MyCTHILIEK, UTPYIIEK I
ap. [30].

IT1racTMKOBbIE KOMIIOHEHTHI 11 JOOABKI, TaKue Kak abup
¢dranesoil KucnotTel, ankwideronsl, 2,2-buc(4-ruppokcu-
denun)nponan (6uchenon A) u 6mc(2-9TUITeKCUT)aAUIIAT
(OSTA) MoryT MUrpupoBaTh 13 yIAKOBOYHBIX MaTepHaIoB
B IV [IPM XPAaHEHNH IPORAYKTOB MIUTAHMS B ITACTUKOBBIX
yIakoBOuHbIX Martepnanax [30, 41, 44]. Ouenka copepsxa-
HIIsI HEKOTOPBIX 3 IIACTU(PUKATOPOB B 0OBIYHOII yIIaKOBKe
IUILEBBIX IPOAYKTOB (KOHCEPBBI 13 Mac/a 1 HaTypPaJIbHOTO
TYHIIa, YIAKOBKa [Is JOTYpPTa, IOMMCTUPOIOBAsI TaperKa,
MeLIOK /yisi X71e6a), a TakKe B AeTCKOI OyThIIOUKE 1 COCKe,
ACENTUYECKOM IUTACTHUKE, TAMUHATE, KAPTOHE I JIP. TI0Ka3a-
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IV Ha/I4ye MUTPALyY 3arpsisHSOIMX BeltecTs [30, 44, 45].

B mccnenoBaHMAX aBCTPanMilCKMX y4eHBIX [46] Obuia
n3MepeHa KOHLleHTpauus PTaaaToB B MaTepyaax, UCIo/Ib-
3yeMbIX B KaueCcTBe YHAaKOBKM JIA IMIIEBBIX IPOJYKTOB.
ABTOpBI OOHAPYXWIM KOHLeHTpauyy (TajgaToB B yIaKo-
BOYHBIX MaTepuaax oT 5 mo 8160 mxr/r. Haubonee yacro
BCTPEYAIOLIMMCsI B YIIAKOBOYHBIX Marepuanax (ramarammu
6prmnt 6uc(2-stnnrexcundranar) (BIId), a tawke puby-
tundranar (JbD) u 6ensun-oyrundranar (BbD). Camsre
BBICOKIIe KOHIleHTpauuu ¢ramartoB ObUM OOHapy>KeHbI B
Marepuaax /s YIIAKOBKY MUIEBBIX IIPOAYKTOB, U3TOTOB-
JIEHHBIX 13 [1€YAaTHOTO IOMMATUIEHA, I aBTOPHI IIPEIIONO-
JKVJIN, 9TO OCHOBHBIM MCTOYHVKOM 3arpsi3HEHMs IUILEBbIX
HIPORYKTOB ObUTM (TanmaThl U3 MCHOMB3YeMbIX II€YaTHBIX
Kpacok. Bo MHOIMX Hay4yHbIX IyOIMKAIMsAX cOOOIiaeTcs
0 pesy/braTax aHajaKM3a Cofiep>KaHysA (prajaToB B MOJIOKe
U Apyrux o6pasuax NUIIEBBIX HIPORYKTOB [47, 48], B BUHe
[49, 50], B 6yTunuposaHHoit Boge [51], B 6e3a/IKOronpHbIX
HamnTKax [52], B xmebe, mpopaBaeMoro Ha OenbruilcCKoM
peiHKe [53], B [eTCKOM NUTAHNK U JETCKUX CMECSIX, IIPofia-
BaeMbIX B [laHuu [54], B HEKOTOPBIX yIIaKOBaHHbBIX 00e/lax B
po3Hn4HOIT Toprosye Anoxun [55, 56], B IpoRyKUM BUHO-
menpdeckort orpacin Monpossl [50, 57] u fip.

MOIOKO CYMTaeTCss OfNHMM U3 Hambojee MUTATETbHO
[IO/THOL[EHHBIX HATypa/JbHBIX IPOAYKTOB, IIOTOMY 4YTO B
HEM MHOTO BUTaMMHOB, MUHEPAJIOB, yITIEBOMOB, JTMIINJIOB
n 0€/IKOB, KOTOpble HEOOXOIVMBI /ISl 30POBbs Ye/IOBeKa
[58]. MHorye crenyanu3upoBaHHble MOJIOYHbIE IIPORYK-
TBI, TaKye KaK ChIp, IOTYPT, Mac/Io ¥ C/IMBKY IOIY/ISIPHBL B
pueTax 1o BceMy mMypy. OgHaKo GONBIINHCTBO MOIOYHBIX
[IPOJIYKTOB yIIaKOBAHBI B ITACTUK W/IM JPYTHie TIO/IIMEpHbIe
Marepyaibl. [/1acTMKOBbIE yIIaKOBOYHbIE MaTepyaIbl — 9TO
BO3MOXKHBIVI MICTOYHMK 3arpssHEHNUs TagaTaMu LeIbHO-
MOJIOYHBIX IIPOJYKTOB UM 3HAUMTe/IbHAas 4YacTb (PTajaTtoB
U3 YIIAaKOBKU MOTYT aficOpOMpoOBaThCs Ha OENKM U [pyrue
TBep/ible KOMIIOHEHTBI MoJIoKa [59]. [ToaToMy KpaiiHe Bax-
HO JI/IS1 3aLMTBI 3[JOPOBbs YelOBEKa OLIEHNBATh ¥ KOHTPO-
JIMPOBATh cofep)KaHye (PTajaToB B MOJOYHBIX IIPOAYKTAX.
YacTp MUTpUpPOBABUINX (TATATOB MOIYT CYLIECTBOBAaTh B
MOJIOUHBIX IPOAYKTAaX B CBOOORHOII 11 CBA3aHHOI opme 1
3T (prajaThl MOIyT OBITH M3MEPEHBI.

Mnorue 13 mIacTuGUKATOPOB BHECEHBI B CIIMCOK H/0-
KPUHHBIX paspylLINTenell Wi MyTareHOB, KOTOpPble MOTYT
MMeTb HeOIaronpusITHbIE TOCTIEACTBYS /IS 3[[OPOBBSI YeNIO0-
BeKa Jake B HM3KMX KOHIeHTpalusax. Murpauns miactu-
KOBBIX KOMIIOHEHTOB M3 YIAaKOBKM B IIPOJYKTHI IUTAHUA
MOXXET CO3[IaThb PUCK /IS 3[0pOBbs denmoBeka. Ompepere-
HUe cofiep>KaHmsl (PTaraToB B MOTPEOUTETBCKUX TOBAPAX U
MUILEBOI MPOAYKIMM BOKHO /IS OLIEHK) PUCKA 3[J0POBBIO
4esoBeKa. J aTo HalpaBjieHue sIB/ISETCS OfHUM 13 BUJIOB
mesarenbHocT HammonanbHoro Arenrcrsa Q61ecTBeHHO-
ro 3popoBbs Peciy6mmky MomgoBa.

Hacrosimee mccnefoBanme ObUIO IPOBEREHO C IIENBIO
ompefeneHNsl KOHIeHTpaunun (pramaToB B MOJIOYHON IIPO-
AYKIWM, YIAKOBAaHHOI B IIOJIMMEPHYIO Tapy, U B IpOBeie-
HUY OL[EHKM PUCKa IS 3[[OPOBbs IIOTPEOUTEETL.

V3y4annch 0Opasiipl MOJIOKA ¥ KMCTIOMOTIOYHOTO IMPO-
nykTa (kepup) B pasHBIX YIAKOBKaX — MATKUI IIOJIMSTH-

neHoBbIil makeT (II9-makeT) ¥ MHOTOCIONMHBIN TeTpa-maKk
C BHYTPEHHUM IOMVITUIEHOBBIM croeM. JJaHHas IONmu-
MepHas Tapa M3TOTABIMBAETCS M3 MOMMITHIEHA HU3KOI
[UTOTHOCTY, KOTOPBIIT B TOV W/IX MHOI Mepe COIEePXKUT IUIa-
cTuduKaropsl, B ToM uncie u ¢ramars (30, 41, 44, 45]. Tns
[POAaHAIM3MPOBAHHBIX OOPA3I0B MOJIOYHOM MPOFYKIVN
IaHa KO/MMYeCTBEHHAsl XapaKTepUCTuKa copepxanums dra-
JIaTOB, B YaCTHOCTY [BYX, MMEIOLIMX Hauboree LIMPOKOe
npumenenne, gubytundranar (IBP) n 6mc(2-aTnarexcun)
¢dramat (BIOTD).

Marepuan ¥ METOBI

B MecTHOM cymepmapkeTe OblIN KYIUIEHbI ceMb 00pas-
LJOB MOJIOYHOJ IPORYKLVM (MOIOKO M Kedup) OT YeThIpex
IIpOM3BOAUTENIel], B pasHbIX ynakoBKax [I9-maker m MHO-
TOC/IOVHBIl TeTpa-IlaK C BHYTPEHHUM IIOMITVIIEHOBBIM
cinoeM. OTo6paHHbIe 06pasIbl MOTOYHO IPOAYKLUM Xpa-
Hmch npu 4°C 10 VICIIO/Ib30BaHMA UX /IS aHAJIM3a COfiep-
JKaHUA B HUX (PTaIaTOB.

KonnuyectBenHoe copep>xanue 3¢QupoB o-QPpTaneBoil
KJC/IOTHI B I[e/TBHOMOJIOUHBIX IPOAYKTAX ONIPEe/sIN B CO-
OTBETCTBUY C IIPEIOKEHHBIM aHAIMTUYECKUM IOJIXOLOM
[59], MeTOmOM XpOMaTO-MacC-CIEKTPOMETPUM C IIOMOIIBIO
Shimadzu GCMS-QP2010SE ocHalleHHOTrO aBTOCaMILIe-
pom/aBronmxkekropoM Combi PAL CTC Analytics AOC-
5000. IlpMHUMI aHanM3a COCTOUT B pasfe/leHUM CMecu
JKUJIKOTO 9KCTPaKTa B KalWUIAPHON rasoxpomarorpadu-
yeckoli kononke RESTEK - Rtx-5MS (30m/0.25MMm/0.25umM,
dasza -5% npudennn/95% [UMeTUIIONNCUIOKCAH), C ITOCTIe-
LYIOIUMM Macc-CIIeKTPOMEeTPUYeCKMM JeTeKTUPOBaHNeM
U KOJIMYECTBEHHO MHTEePIIpeTaIMell TOTyYeHHDIX Pe3yb-
taroB. IIpuMeHeHVe B KayecTBe BHYTPEHHEro CTaHfapTa
neiirepupoBanHbix [JB® u BOT® (DBP —3,4,5,6—d4 Sigma-
Aldrich 1 DEHP -3,4,5,6-d, Sigma-Aldrich) rapanTupyer
CTaOMUIBHOCTD U TOYHOCTD IIPYMEHSIEMOT0 METO/ja aHa/IN3a.

OKcTpakiyio (TanaToB U3 aHAIM3MPYEMBIX IMIIEBBIX
IPOAYKTOB MPOBOAVIIN B COOTBETCTBUY C METO/IOM, paspa-
60TaHHBIM aBTOpaMM [64]. AJMKBOTY MCCIERyeMOlt IPOOBI
B 10 M/I ¢ BHECEHHBIM BHYTPEHHUM CTaH[AaPTOM, ITOJKIC-
TV 2 MJI pacTBOpa YKCYcHOI KucnoTsl (10%). TuratenbHo
IepeMEINBA/IN M TEPMOCTATUPOBA/N B TedeHue 10 MuHyT
npu 70°C. B nonmydenssiit nocne nenrpudyruposanus (5
muH / 5000 06/mun) pactBop BHOCHIM 1 M1 xmopodopma
(Chloroform HPLC grade, Chem-Lab). Cmech BcTpsixusam
B T€YeHMM 15 MUHYT C IOMOIIbIO TA00PATOPHOTO IIeiKepa.
3atem nentpudyruposanmu (5 muH / 5000 06/muH). Otxe-
JIEHHDII OPTraHMYeCKUIT CI0J CYUIWIN 0e3BOHBIM CY/Ib-
¢darom Hatpus (Sodium sulfate anhydrous a.r., Chem-Lab).
BoicymeHHbIiT 3KCTpakT aHanmu3uposanu Metogom IXMC.

YcmoBusA XpoMaToO-Macc-CIeKTPOMETPUYECKOrO aHaIu-
3a: ra3 HOCUTeNIb - Tenuit; TeMieparypa ucrnapurens 300°C;
0o6beM mpoOBI - 1 MKJI; TeMIlepaTypHas IporpaMma Tep-
MocTaTa KOonoHOK - 180°C, ynep>xuBanue 0,5 MMH., HarpeB
20°C/mmH po 280°C, yaepxuBaHue 7 MyH, Harpes 20°C/MuH
mo 300°C, ymep>xuBaHMe 3 MUH; TeMIlepaTypa MHTepderica
- 310°C; Temmneparypa noHHoro ucroynuka - 250°C. IIpo-
TOJDKUTENBHOCTD  XPOMATO-MacC-CIIeKTPOMETPUIECKOTO
aHaju3a cocTaBjAna 16,5 MUHYT.
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VpeHTnMKALVI0 KOMIIOHEHTOB aHA/IM3MPYEMOIl CMeCH
IIPOBOAM/IN IO COOTBETCTBYIOLIMM BpEMEHaM yHep>KaHUs.
KomnyectBeHHO copepskanys $TanaToB pacCUUTBHIBAIU 10
CIIEKTPaM XapaKTePUCTUYECKMX OTHOIIEHMUI MacChl MOHOB

K 3apsany - m/z (Tabnuma 1).

Tabnuya 1

Xapakmepucmuyeckue 3HayeHUs m/z 018 GHANU3UPOBAHHBIX (hmanamos u

KOMNOHEHMO8 8HymMpeHHe20 CmaHoapma

HaumeHoBaHue A66pesuatypa m/z

Qumetundranat MO 163, 164, 194
Quatundranar 150 149,177
Qnbytundranar JI6O 149
ben3unbytundranar 0] 91, 149, 206
buc(2-3tunrekcun)ranar Baro 149,167, 279
Nwoktundranat J100 149, 279
Qupeunndranar JIfif0] 149, 307
Anbytungranar -3,4,5,6-d, (BCT)* 153
buc(2-3tunrekcun)dranar -3,4,5,6-d X (BC2)* 153

* - HympeHHul cmandapm

Medica

Kam6poBouyHble pacTBOpPBI ObUIM IIPUTOTOBJICHBI 13
cepTuduUUMpPOBaHHOTO 3TamoHHOro Marepuana Phthalate
Mixture ot Ultra Scientific. Bce opranndeckue pactBopure-
7, IpUMeHeHHbIe B JaHHOI paboTe, OB IpeABapUTETbHO
[IPOTECTMPOBAHBI HA BO3MOXXHOCTD 3arpsisHeHus ¢ramara-
MIL.

O1eHKa XMMIYECKOTO pIUCKa (Harpy3Ki) IPOBOAMIICS 110
CpenHell CyTOYHO [03e XMMMUYeCKUX BellleCTB, MOCTYIVB-
IIMX B OpTaHM3M Ye/I0BeKa C MUILeBbIMM IpoayKTamu. Pac-
YeT CpefjHeil CyTOYHOI 03Bl IPOBOAVIIN 10 CTAH/JAPTHOI
dbopmyre pacdera npy BO3MOXXHOM ITOCTYIUIeHNH (TaIaToB
C MOJIOUHBIMI TIPOAYKTaMU (IIPY MCIIONB30BAHNUM OIOIKeT-
HBIX MeTOJ0B roTpebnenus) [60]:

[=Z2Z[(A,xm )+ (A, xm) + (A xm )] x F/BW, rze:

I - nocTymeHne BelecTBa C payiOHOM IIMTAHVS, MI/KT
MaccChl Te/la B CyTKIA;

A, .... A - KOHUEHTpaUVs BEIECTBA B KOHKPETHDIX ITM-
IeBBIX IIPOJIYKTaX, MI/KT IIPOAYKTa;

m, ... m_- Macca MoTpe6IeHHOTo POIYKTa B /IEHD, KT;

F - pona MecTHBIX, IOTEHLIMA/NIBLHO 3arpsA3HEHHBIX IIPO-
IYKTOB B CYTOYHOM palnoHe, OTH. efi. OmpepensieTcsi MecT-
HbIMU ycnoBusamu. Kpaituas ouenka: F = 1,0;

BW - macca rena, xr;

Tabnuya 2
Koruenmpayus gpmanamos, 06HapyxeHHbIX 8 npo6ax Mos0YHOU npodykyuL, me/n
(OTanatbl ¥ UX KOHLEHTPALNA, M/N
Haumerosarne Mpon3soguTens YnakoBKa J160 baro
npoayKuum
C C(x) C C(x)
0,594 0,954
Monoko 2,5% A Markun 0,514 0,54 0,975 0,9
[13-naket
0,512 0,955
0,091 0,121
Markuii
0,
Kedup 2,5% A D-naker 0,093 0,09 0,114 0,12
0,084 0,128
0,031 0,040
Monoko 2,5% b Tetpa-nak 0,011 0,02 0,020 0,03
0,019 0,040
0,000 0,947
Monoko 3,2% B Markui 0,000 0,00 1170 1,04
[13-naket
0,000 0,995
0,079 0,540
Markuit
0y
Kedup 2,5% ) M-naker 0,099 0,08 0,599 0,56
0,064 0,545
0,000 0,179
Markuii
0,
Kedup 1,0% B M3-naker 0,000 0,00 0,164 0,18
0,000 0,194
0,012 0,038
Markuii
0,
Kedup 1,0% A M-naker 0,028 0,02 0,029 0,04
0,019 0,051
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IIpn pacdere Harpysku IpMHUMAIOCh, YTO IPOMIOIDKMI-
TeIbHOCTDh BO3JENCTBUSA COCTaBsAeT 365 mHel, Macca Tena
st B3pocoro HaceneHust — 70 xr [60].

ITo mauHbIM 32 2019 TOf YpoBeHb MOTpebIeHNMsT MOTIOKA
U MOJIOYHBIX IPOAYKTOB B MOIOBE COCTaB/IANIA B CPESHEM
3arop 242,0 mutpos unu 249,26 Kr Ha 4€/I0BEKa, B TOM YMC-
Jie TOPOJCKOro HacenmeHus 268,7 1 (276,76 Kr), B Ce/IbCKOI
MecTHOCTH — 22,4 11 (23,07 Kr) Ha 4enoBeka [61].

Pesynbrarhl 1 X 06CyKaeHMe

B paMkax 1u3y4eHMsI BO3MOXXHBIX MCTOYHMKOB IIOCTY-
wieHns ¢ramaToB B opraHusM, 21 mpo6a MOIOYHOI Mpo-
pykuyn (Momoko 2,5% u 3,2% sxupHoctu, kedup 1,0% u
2,5% >KMPHOCTH, BCETO OT YeThIpeX MPOU3BOAITENIElN) ObIIN
UCC/IeJOBaHbl Ha IIpeJMeT COfep)KaHus psja BelecTs,
IpefiCTaBIeHHbIX B Tabmune 1. VI3 cemMu orciexmpaeMbIX
(drTamaToB B pacCMOTPEHHBIX 00pasliaX MOJIOYHOI IIPOJYK-
iy obHapyxeHs! gBa: gubytundranar (IBD) u 6mc(2--
tiwirekcun)pramar (BOI'®). Otm BemiecTBa OTHOCATCS K
IPOM3BOJHBIM (PTa/IeBbIX KUCIOT, IIVPOKO UCIONb3YIOTCA
B KauecTBe IUIACTU(UKATOPOB M OTHOCATCS K BelleCTBaM,
HAHOCAILIVM BpeJl SHIOKPUHHOI cucteMe («9HIOKPMHHbBIE
paspyumrenu», Endocrine Disruptors, sHIOKpUHHbBIE [e-

Tabnuya 3

CTPYKTOpBHI) [62, 63].

B rtabmmije 2 mpepcTaBieHBl Pe3y/NbTAThl MHCTPYMEH-
Ta/IbHOTO aHa/M3a CofepXKanms GpranaToB B MOJIOYHOI IIPO-
TOYKLUU, YIAaKOBAHHOI B ITOIMATU/IEHOBbIE TTAKETHI.

Kax BupiHO 13 IpeficTaB/IeHHBIX JaHHBIX, BCe IPOOBI MO-
JIOYHBIX IIPOAYKTOB COflep>KaT XOT: Obl OfJUH U3 JIBYX OIIpe-
mensieMbIx (ramaToB. CpefHAA KOHLEHTpaLys auoyTmid-
tanara (JJB®) xomebnercs ot 0,00 Mr/n B mpobax MOIOKa
3,2% >xupHoctu 1 kedupe 1,0% >XUPHOCTY OT IIPOU3BOJN-
tens «B» mo 0,54 mr/n B mpo6ax Monoka 2,5% >XMPHOCTHU OT
IpousBoanTeNA «A». B ocTambHBIX IP06aX MOIOYHOI IIPO-
ByKuyy cpenHas koHueHtpauna Ib® xonebnerca ot 0,02
mr/n go 0,09 mr/m.

Buc(2-atunrexcun)pranar (BOTD) 6bU1 BBISIBIIEH B M-
HUMaJjIbHOI KoHIeHTpauun ot 0,03 mr/n u 0,04 mr/n, coort-
BETCTBEHHO B Mpobax MOIoKa 2,5% XUPHOCTH 1 B pobax
kedupa 1,0% >xMpHOCTM OT IpomsBopgutTens «A». Makcu-
ManbHas KoHIeHTpauys bAI'® cocrasnana 0,96 mr/n un 1,04
MI/JI COOTBETCTBEHHO B MO/IOKe 2,5% 1 3,2% >XMPHOCTU OT
npoussBoguTeneit «A» u «B».

3HayeHus HalJIeHHBIX B IP00aX MOTOYHBIX IPOJYKTOB
KOHIIeHTpaLmit pramaToB OBUIM MCIONb30BAHBI [UIs pacye-
Ta cpefHert cyTo4Hoit fo3sl (Tabmuna 3).

(pedHsa cymoyHas 003a hmanamos, 06HApyeHHbIX 8 npo6ax MosoyHol NpodyKyuu, Me/k2 Maccel mesa 8 Cymku

HavmeHoBaHue JaKoska (Tanatbl n UX CPEAHAA KOHLEHTPALYA, Mr/N CpeaHaAs CyTouHas [03a, MI/Kr Maccbl Tea B CyTKU
MpoAyKuun 160 BEJ0) Ji10) BEIN0) 1 [60]
Monoko 2,5% M3-naket 0,54 0,96 0,005 0,009 0,014
Kedup 2,5% M3-naker 0,09 0,12 0,0008 0,001 0,002
Monoko 2,5% Tetpa-nak 0,02 0,03 0,0002 0,0003 0,0005
Monoko 3,2% M3-naket 0,00 1,04 0,00 0,0099 0,0099
Kedup 2,5% M3-naker 0,08 0,56 0,0008 0,005 0,0061
Kedup 1,0% M3-naker 0,00 0,18 0,00 0,0017 0,0017
Kedup 1,0% M3-naker 0,02 0,04 0,0002 0,0004 0,0006

PacyeTs! BbIABUINM HamOoblllee SHaUCHNE CPeTHEll CY-
TOYHOII 1o3bl ¢ranaro IbP u GIAI'D mpu mocrymieHnn
UX C MOTIOKOM 2,5% >XUPHOCTH, yIIaKOBaHHOTO B I19-makeT
- 0,014 Mr/Kr Macchl Tela B CyTKU. B ocTanbHBIX Ipobax
MOJIOYHO} MPOAYKIUY 3HaYeHMe CpelHell CYyTOUHOI HO3bI
obonx ¢ramaros konebancs ot 0,0005 o 0,0061 mr/kr mac-
CBI Tefla B CYTKIU.

Turuenndeckne Tpe6OBaHMA K NPORYKTaM INTAHUA 10
¢ramaTaM UMEIOTCS BO MHOTHMX CTPAHAaX ¥ TOPrOBBIX 30HAX.
OpHako A1A KaX[O0ro OTHENTbHOTO TOMOJIOTa HOPMAaTUBBI
(ecnu BOOOILE CYLIECTBYIOT) PEAKO COBHAJAIOT B Pasiny-
HBIX CUCTeMaX cepTydUKaLuIL:

- eBpomnerickasa ayupexTusa 2007/19/EC [64] He yriomuHa-
eT (He orpaHM4YMBAeT) JOIYCTUMOE COfiep>KaHUe OVMETHI-
¢dramata (IM®) u pustundranara (I9P). Psap gpyrux ro-
MOJIOTOB OTPaHMYEH JIMIIb B KOHTEKCTe >KMPOCOeprKallei
MUIIEBOI PO YKIIUM;

- B coorBerctBun ¢ Ilocranosnenmem Eppomneiickoit
xomuccuy Ne10/2011 ot 14.01.2011 (ITpunoxenne x Perma-

meHTy N 10/2011 EBponefickoit Komuccunu o m1acTMKOBBIX
Marepuasax 1 U3ennsx, IpefHasHaYeHHBIX I/IsI KOHTAKTa C
npopykramy nurannd, Tabmmna 1) npenen murpanyy guoy-
tundranara (IbP) B nuiueBsle mpoayKThl cocrasmsieT 0,3
MI/KTI' IUILEBOTO MPOAYKTa (YHUKAIbHBINA MAeHTH(UKALY-
OHHBIII HOMep BerecTBa - 157), 6uc(2-aTunrexcun)drana-
ta (BOI'®) - 1,5 Mr/kr muieBoro mpopykra (yHUKaIbHbIN
nzieHTUUKALMOHHBII HOMep BelecTBa - 283) [65];

- IOKYMEHT, fiejicTByomuit Ha tepputopunu CIIA [66],
TaK)XXe He MMeeT YKa3aHUII 10 OTPAaHNYEHNIO TOMYCTYIMOTO
copepkanusi guMetundramata (IM®) u mmatundranara
(I9®) B nmeBOI IPOLYKIVIA.

YhakoBOYHble MaTepyaabl IjIA IMIIEBBIX IPOJYKTOB,
MOTYT IPOV3BOAUTHCS TOIBKO C IPUMEHEHNEM MOHOMEPOB
U IPYTYX VICXOIHBIX BEleCTB, BKIOYEHHBIX B CIIMCOK pas-
PeLIEHHDBIX XMMUYECKIX BEIIeCTB, /Il KOTOPBIX yCTaHaBIIN-
BaeTCs Ipefie/IbHO IONMYCTUMAas MATPALA WIN IIPefe/bHO
TOIIYCTMMOE OCTaTOYHOE KOIMYECTBO, OCTA0lIeecs: B MaTe-
puae MM M3JeINN MOC/Ie ero U3TOTOBIeHn [63].
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B crpanax-unenax EBpasniicKoro SKOHOMM4ECKOTO COX0-
3a IIpefie/IbHO JOIYCTUMbIe KOMMYecTBa Murpanuu ¢rana-
TOB Ha YPOBHE 2 MI/JI yCTaHOB/IEHBI /ISl JUOKTUI(TAIaTa
(JOD), BBImenAIONLIErOCA 13 pe3VHbI M Pe3VHOIIACTUKOBBIX
MaTepManoB, KOHTAKTUPYIOIUX C NUINEBOV IMPOAYKIMEN
(m.1.19, Tabn.l, [Tpunoxxenne 1 x TexHMueckomy perna-
MeHTY TaMo>keHHOro coro3a «O 6e30IacHOCTI YIIAKOBKI».)
[67]. JomycTuMOe KOMMYeCTBO MUTPALIM AVOKTUI(TAIaTa
(JO®D) m3 MOMMBUHUIXIOPUAHBIX IIACTMKOB COCTABISIET
2,000 Mr/m1, a ero cpegHecyTOYHas MpefeNbHO JOMyCTIMAsd
koHuentpauus (II1K) B atmocheprom Bospyxe — 0,020 mr/
™®, murpanusa gubytundramara (IbP) — He momyckaercs
(Tam xe, 1.1.3).

11 urons 2018 roma Espomneiickas Komuccus (European
Commission) IpuHsIa Mepbl 10 OIPAHNYCHUIO pa3Mellie-
HISI Ha PBIHKE TOBAPOB, cofepkaiux granaret AT, 15O,
BB®, Nuusobyrundranar (AMB®P) [68]. CornacHo mpep-
TIO>)KeHHOMY OTpaHMYeHNIO, NpefcTaBaeHHoMy B Kommurer
REACH, aTu geTnipe ¢rasaTa He MOIyT IPUCYTCTBOBATb B
UBLENNAX, VICIIONIb3YEeMBIX NOTPEOUTENAMI, B KOHLIEHTpA-
1y paBHOI 1w Bbilte 0,1% 110 OTHEIbHOCTY WIN B JII0OO0I
KOMOMHAIVM B TI060M ITacTUULPOBAHHOM MaTepyare.

B Pecniy6nuke Monposa CaHUTapHBI per/IaMeHT O Ma-
Tepuanax M U3LEeNMAX M3 IUIACTMACC, NpefHa3HaYeHHbIX
IUIA KOHTAaKTa C NUIEBBIMYM NPOAyKTaMu [69], ycraHas-
nuBaeT o6mye TpeGOBaHMA K BeLECTBAM, MCIONb3YeMbIX
IIpY IPOU3BOJCTBE IUIACTUKOBBIX CJI0€B M3 MaTepUaioB U
usfemmii U3 IUIacTMacchl (aHanmormyHo IlocraHOBIIEHUIO
EBpomneiickoit kommccuu Ne10/2011 ot 14.01.2011 [65]). B
cooTBeTcTBUM € 11.15 Permamenta «Martepuasbl U U3Henns
13 IJIACTMACCHL He TepefJaloT CBOM KOMIIOHEHTDI B PO yK-
Tax NUTAHUA B KOJMYECTBAX, PEBBIIIAIONINX crienyduye-
CKMe IIpefie/ibl MUTPaliy, YCTAaHOB/IEHHbIE B IPIJIOKEHUN
Ne 1 x HacrosmeMy Permamenty». IIpenen cneundudeckoit
MUTpaLy IPUMEHMMBI K gubytmniosomy adupy dramre-
BoOil Kucnotel (mubyTtmndranar) cocrasmsier 0,3 MI/KI, K
6uc(2-aTwirekcuioBoMy) adupy ¢raneBoir KUCIOTH — 1,5
MTI/KT. VIcIionmb30BaTh UX paspelraeTcs TONbKO KaK IIacTu-
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¢ukaropsl B MaTepuanax 1 MOBTOPHO MCIIOb3YeMbIX 00b-
eKTaX, KOHTaKTUPYIOLINX C HEOKUPHBIMU IIPORYKTaMU WM
KaK TeXHMYECKIIe areHThI HOIeP)KKI B OIIPe/ie/IeHHbIX KOH-
LeHTpaLUAX.

CnepoBarenbHo, nssectHble IlocTanosnenns, JupexkTu-
BBI U JIpyTie JOKYMEHTDI He YCTaHAB/IMBAIOT IIPEe/IbHO 1O0-
HyCTUMbIe KONMM4YecTBa (TajatoB B MUIEBON MPOLYKLIMY,
a TOJIbKO OIPaHMYMBAIOT JOIYCTUMYIO MUTPALIMIO 9TUX Ca-
MBIX (TAIaTOB M3 Tapbl B MMIIEBYIO POAYKIINIO.

Pe3ynbraThl MHOTOYMC/IEHHBIX HAyYHBIX MCC/IEOBaHMIL
BBI3BIBAIOT OECIIOKOJICTBO II0 [TOBOAY BO3feiicTBus (Pprara-
TOB Ha OPTaHM3M 4YelOBeKa U CTAaBAT BOIPOC O BBIOOpe Me-
TOJIOB OL|EHKM PUCKa /IS 3,0POBBSI.

Tak, B [lepmanuu ¢ Hagana 1980-x ronoB Hemerjknit 6aHK
aKonorndeckux obpasuos (ESB) HenpepbiBHO cobmpaer cy-
To4YHbIe TIPoObI Moun. ABTops! [70], mo manueiM ESB, npo-
B/ OMOMOHUTOPUHT 4Ye/OBeKa B [JHAMIKE BO3JECTBIUS
(ramaToB 3a JINTENbHBIN IEPUOL BPEMEHM, B YaCTHOCTH,
ypoBHs1 MeTabomuToB (ramara B 24-49acoBbIX 00pasnax
Moun 3a 27 JIeT.

OrleHKa puCKa 30pOBBI0 4YelTOBEKa IPY 3arps3HEHNUMN
OKpYy»Kalolleit cpeibl prasaTaMy BO3MOXKHO IIPOBOJUTD 110
Be/MuyHaM cyTogHoro nocrymienus (TDI) u pedepenrtHoit
nosbl (RfD), B Mr/kr mMaccel Tenma B cyTku. ITo pesynbraram
uccnegosanuii European Food Safety Authority (EFSA),
nposeneHHbIM B 2019 rogy [71], 661111 06HOB/IEHDI OLIEHKM
pucKa 310poBbio 110 mokasarento TDI (manusie 3a 2005 rop)
sty ¢ranaros (Tabmmia 4).

OTa OLiCHKa OXBaTbIBaeT €BPOIENCKUX HOTpebuTenel
mo60oro BO3pacTa, BKIIOYasd Hambojee YyBCTBUTETbHBIE
rpynmnsl. Vcxopst u3 orpaHnM4eHHOro o6’beMa MaH/iaTa 1 BbI-
ABJIEHHBIX HeollpeneneHHocTell, EFSA cowna, uyTo Tekymas
OLleHKa AT (TAnaToB, MO OT/ETBHOCTU M B COBOKYIIHO-
CTH, BOJDKHA IIPOBOAMUTHCS Ha BpeMeHHOI ocHoBe [71]. Ha
OCHOBaHMM HEOTArONPIUATHOTO BO3/IENICTBIS Ha PENPOLYK-
TUBHYIO QYHKIINIO, Ha Pa3BUTHE U (PePTUILHOCTD ITH IIATH
¢dramaroB kaaccuPUIMPYIOTCS KaK PelpOAYKTUBHbIE TOK-
CUKaHTHI Kacca 1B [71].

Pesyﬂbmamb/ OUEHKU pucka 4)m0ﬂam06, KOHMakmupyrnwux ¢ nuwjesbimu npodykmaMu, ona €6p0n€ﬁ(KUX nompe6ume/7eL7 8cex 803pacmos

Otanat

Benuuuna cytouHoro noctynnenus ¢ranata (TDI),
MI/KI Maccbl Tena B CyTKu

KpI/ITVILIECKOE TOKCUYECKOe BO3JeNCTBME Ha OpraHbl n
CUCTEMbI OpraHi3ma

Jubytundranar (160) 0,01 PenpoaykTBHaA cuctema 1 pasutie
buc(2-3tunrekcun) dranat (b3r0) 0,05 PenpogykTusHas cuctema
byTun-6eH3un-¢ranar (b60) 0,5 PenpoaykTuBHaA cucTema 1 pa3BuTie
Juu3sonoHundranart (NHO) 0,15 [leyeHb
Nuusoneunndtanar (ANL0) 0,15 MeyeHb

O6ocHOBaHMe IIOKasaTeseil, WCIONb3YIOMUXCA /I
OLIEHKM pMCKa 3[JOPOBBIO IIpY IIePOPAIbHOM IOCTYIIEHUN
B OpraHusM (prajaToB, Tak>Ke MOXKET OCYILIEeCTBJIATbCA Ha
OCHOBE JaHHBIX O BIMAHUM 3TUX XMMMUECKUX BeIll[eCTB Ha
37l0pOBbe UenioBeKa. PekoMeHIyeMble 3HaUEHNA TApaMeTPOB

IJIA XapaKTePUCTUKM PUCKa nmpuBenensl B [Ipumoxenun 2
PykoBopcTBa 10 OLjeHKe pUCKa M/ 3[0POBbs HACEeNEeHUs
Ipy BO3JIEICTBUM XMMUYECKUX BELIECTB, 3arpA3HAIOMINX
oKpy>kaoiyio cpeny [60] (Tabmuua 5).
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Tabnuya 5
Pegpepermmbie do3bi (RD) pmanamos, onpedensembix 8 npobax MosoyHoL npodyKyuu npu XpoHu4eckom nepopansHom nocmynneHuu [60], me/ke
CAS Bewwectso RfD, mr/kr [Topaxaemble opraHbl 1 CUCTEMbI
84-74-2 Qnbytundranar (J60) 0,1 (ucTemHoe nopaxkeHne (CMepTHOCTb), FOpMOHaNbHaA cucTema
17-81-7 buc(2-sunrekcun)granar (b3r0) 0,02 [eyeHb, ropMmoHanbHas cuctema

ITombITKa OLJEHKM PUCKa 3[JOPOBbLIO Ye/IOBeKa IpY yIIO-
TpebneHny 0TOOpaHHOI HAMIU B TOPTOBOIL CETH MOJIOYHOI
IPOAYKLMY, YIAKOBAaHHON B TeTpa-mak u MArkue [19-ma-
KeTbI, [I0Ka3aJIa, YTO OOHapy)XeHHbIE B Pe3y/IbTaTe MHCTPY-
MEHTa/IbHOTO aHa/IM3a KOHLeHTpauuu ¢TanaTroB He Ipe-
BBIIIAIOT BEIMYUHBI CyTo4HOro yx norpebnenus (TDI) u
pedepentroit o3l (RfD) 11 He IPeACTaBIAIOT PUCKA 3[0PO-
Bbl0. HeoOXomyMo 0TMeTUTD TOT (aKT, 4TO (ramaTsl ObUIN
BBIABJIEHBI HAMM B TOTOBOJI MOJIOYHOII IIPOAYKIMY, YIIaKO-
BAaHHOI Ha 3aBOfie B TeTpa-nak u I[9-makersl n peanusye-
MOJ1 B TOproBoii ceTu. He ObLIN MCCIETOBAaHBI KaK ICXOFHOE
cbIpbe (MOJIOKO), TaK 1 4yycTas Tapa (yrmakoska). Mbl He MoO-
K€M yTBEpK/IaTb, Ha KaKOM U3 3TAIIOB TeXHOIOIMYECKOTO
Ipolecca, B TOM 4YNC/Ie KOPMa, BOJA, BeTepIHAPHbIE IIpelIa-
patsl u Ap., $TanaTel MOIaaM B MOMOYHYIO IPOAYKLMIO. B
JlaHHOM UCCJIe[IOBAaHMI LIeJIb COCTOSIA B ONIpeJe/IeHNI KOH-
LeHTpauuy ¢TanaToB B FOTOBOI MOJIOYHON IIPOLYKLMNIH,
YIIaKOBAHHOII B IOIMMEPHYIO Tapy, U B OLleHKE BO3MOXKHOT'O
PMCKa 30POBbIO OTpebuTeNIEN.

BreiBopgbl

®TanaThl MUPOKO MCIONb3YIOTCS B IPOMBILIICHHOCTH
1A TIPOM3BOJCTBA NPOJYKIVM PA3IMYHOIO HA3HAYEHUS,
B TOM 4JCJIe KOHT@ITHepOB [ INIIeBbIX IIPOAYKTOB U Ha-
HMTKOB, @ TAK)Ke NNIIeBOII MOMMepHOIT 06epTKu. Vccneno-
BaHMs MHOTMX aBTOPOB IO IIpo6yeMe Murpanyu $TaaaTos
U3 ININEBOJ Tapbl B OKPYKAIOLIYI0 CPelly OOBACHAITCA
HeOIaronpUATHBIM BIMSAHVMEM (TaTaTOB Ha 3[JOPOBbe IO-
TpebuTeneit NpopyKToB mutanuA. Kak u3BectHo, dTamarsl
IeJICTBYIOT KaK 9H/JOKPUHHbIE pa3pyLINTe/IN, Hapyllas HOp-

MajbHOe (PYHKI[MOHVMPOBAHME IIOMOBBIX TOPMOHOB U 0CO-
O€HHO OIIaCHBI B YsI3BMMBIE IIEPUO/bI Pa3BUTHSI OPTaHU3MA.
OKCIlepyMeHTa/IbHbIe, NOKIMHUYECKUe, KIMHUYeCKue M
SMMUAEMUOJIOTIYECKIIe UCCIeOBAHMs TT0Ka3alu, 4To boree
mecATKa (TaraToB U UX MeTaOOMUTOB, IIACCUBHO IOIA/aI0-
IJUX B OPTaHU3M Ye/I0BeKa 113 OKPY KaIolLell CPefibl, IPOIYK-
TOB IIUTAHMVS, HAIIUTKOB, BO3AYXa [/ISI ABIXaHMS U OOBIYHBIX
OBITOBBIX TOBApOB, BBI3BIBAIOT PAa3M4Hble AUCHYHKIVN
(meTabonuyeckre 3ab0eBaHys, HAPYIIEHNs PEIPORYKTIB-
HOIT ¥ HeJIPOKOTHUTYBHOI (YHKIINIL, BOSMOXKHBI ajl/Iepri-
yeckue 3abojeBaHys). TOKCMYHOCTD PTaTaTOB BO MHOIOM
OIIpefeNAeTCsl XPOHMYECKVIM BO3JIEIICTBIEM Ha Pas3IMdHbIe
crcteMbl oprannama. OfHY 1 Te >Ke 03bl PTaTaToB B pas-
JIMYHBIE TIEPUOADI PasBUTH (M Y JeTell U BO B3POC/IOM Ile-
p1OZie) MOTYT BBI3BIBATH OIpeMe/IeHHbIE TIOCTECTBIISL.

JnutenbHOE TOTpebIeHe IPOJYKTOB MUTAHMS, YIIAKO-
BaHHBIX B IIOJIIMEPHYIO YIIAKOBKY, B TOM YNC/Te U MOTIOYHBIX
IPORYKTOB, MOXKeT (OPMUPOBATb HETOIYCTUMBIL PUCK
3IOPOBBIO Ye/IOBeKa, 00yC/IOBIEHHbI MUTpalueit pranaros
B IPORYKTHI nuTaHusA. Hanbonpumii BKIaj B BO3MOXKHOE
dbopMupoBaHue TAKOTO PUCKa MOXKET BHOCUTD JMaTHIreK-
cundranat, BbIAEMAOINIICA U3 HOMMITUIEHOBBIX ITAKETOB.
Takxe mpy 9TOM HEOOXOIVMO YIMTHIBATH KYMY/ISATUBHOE
BO3[eIICTBYIE HAa OPTaHM3M 4Ye/TOBeKa B IIOBCEIHEBHOI XKI3-
HU U JPYTUX XUMWIECKMX BelecTB. BosmericTBie HeCKOMb-
KX paKTOPOB MOXKET CYMMMPOBATLCS M/IM HAKAIUINBATHCS.
dranaThl He €IVHCTBEHHBIE YYACTHUKYU B BOSHUKHOBEHWN
WV TIPOTPeCcCHPOBAHMY ITUX IATOJIOTMIl, HO OHM MOTYT
OBITH JOIIOTHUTENBHBIMIU (AKTOPAMU PUCKA BMECTE C JPy-
TUMU 3arPSISHUTESMU OKPY>KaIOIell Cpefbl.
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