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KOSZONTO

A One Health koncepci6é azon a felismerésen alapul, hogy az emberiség, az allatvilag és a
kornyezet egészsége szorosan Osszefiigg, igy védelmiik az egyes szakteriiletek

Osszefogasaval, multidiszciplinaris egyiittmtikodéssel lehet eredményes.

A Soproni Egyetem Erdomérnoki Kar Vadgazdalkodasi és Vadbioldgiai Intézet Ember-
Vadvilag Interakciok Kutatocsoport és a MATE Kaposvari Campus Elettani és
Takarmanyozastani Intézet One Health Munkacsoportja 2024. november 14-¢én, 10 orai
kezdettel Sopronban rendezett ,,Egy Egészség Nap — One Health Day” Konferencidjanak az
egyik célja a koncepcionak a megismertetése, a benne rejld lehetdségek bemutatasa a jovo
generacid szakemberei szamara. A rendezvény célja tovabba lehetdséget biztositani PhD. és
gradudlis képzésben tanuld hallgatok szadmara lehetdséget biztositani az ,,Egy Egészség”

koncepciohoz kapcsolodo kutatasaik bemutatasara.

A konferencia tudomanyos- és szervezdbizottsaga:

Prof. Dr. Janoska Ferenc, elndk (SOE EMK Vadgazdalkodasi és Vadbiologiai Intézet)
Dr. Tari Tamés (SOE EMK Vadgazdalkodasi és Vadbiologiai Intézet, Ember-Vadvilag
Interakciok Kutatocsoport)

Dr. Csivincsik Agnes (MATE Elettani és Takarmdnyozdstani Intézet, One Health
Munkacsoport)

Dr. Nagy Gabor (MATE Elettani és Takarmdnyozdstani Intézet, One Health Munkacsoport)
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Antimicrobial resistance of Staphylococcus and Enterococcus bacteria in
rural dogs in Hungary - a preliminary report

Agnes Magdolna Barath*; Kimba Duncan Ombulat; Bawan Mustafa Abdalranmant and Agnes
Csivincsik"

IHungarian University of Agriculture and Life Sciences, Institute of Physiology and Animal Nutrition
*corresponding author: csivincsik.agnes@gmail.com

Abstract

Antimicrobial resistance (AMR) is one of the most relevant health challenges globally. Since
resistant bacteria and their resistance genes circulate through the ecosystem, AMR is among
the main focuses of One Health. Dogs are the best friends of humans, therefore their
relationships with the owners are mostly very close. This connection can make the dogs
vehicles of AMR between the environment and humans. Based on this hypothesis, we
investigated faecal samples from 37 dogs in Inner Somogy, Hungary. We isolated and
investigated for antibiotic susceptibility 21 and 6 strains of Staphylococcus and Enterococcus
genera, respectively. Among staphylococci and enterococci, 12 and 3 strains proved to be
resistant to at least one antibiotic. Multidrug resistant strains were detected only among
coagulase negative staphylococci, mainly in S. sciuri species. The antibiotics that proved to be
inefficient against the most strains were benzylpenicillin (8 strains), moxifloxacin (6 strains),
clindamycin (5 S. sciuri strains), and fusidic acid (12 strains). In the case of moxifloxacin and
fusidic acid, the MIC excessed the EUCAST clinical breakpoint. Analysing the
epidemiological background of the animals, outdoors keeping and higher income level of the
owners seemed risk factors of AMR carrying, though the sample size of this study could not
confirm statistically the apparent interdependence.

Keywords: Staphylococcus sciuri, antimicrobial resistance, moxifloxacin, fusidic acid

1. Introduction

Antimicrobial resistance (AMR) is a major global health challenge, which needs a holistic
approach, whereas resistant bacteria and resistance genes can spread among the domains of
health unstoppably. Therefore, AMR is one of the main focuses of One Health research
(ABDULLAHI ET AL., 2021). Staphylococcus genus as a model group of bacteria in One Health
research is confirmed (CuNy ET AL., 2024), while enterococci proved to be promising as
indicators of bacterial (SCHWARTZMAN ET AL., 2023) and resistance circulation (ZAIDI ET AL.,
2024) between the elements of the ecosystem.

The total population of dogs worldwide is cca. 700 million individuals and their role as
carriers of staphylococci is a well-known phenomenon (AKARSU ET AL., 2024). The
transmission of AMR bacteria between dogs and their owners has been studied, yet (SILVA ET
AL., 2022), while dogs as potential reservoirs of AMR staphylococci (ELNAGEH ET AL., 2020)
and enterococci (DAMBORG ET AL., 2008) were also confirmed.

The bacteria of both genera, Staphylococcus and Enterococcus, are ubiquitous, halotolerant
and less fastidious during culture (CHol ET AL., 2014; ZAIDI ET AL., 2024). Accordingly, both
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groups can serve as a good model in One Health AMR investigations (CUNY ET AL., 2024;
ZAHEER ET AL., 2020).

Our hypothesis was that rural dogs can perform a vehicle function for AMR between the
natural environment and the owners. In this pilot study, we collected faecal samples from
village dogs to survey the prevalence of AMR staphylococci and enterococci in this host
population. Additionally, this research aimed to reveal potential risk factors in the background
of AMR carrying.

2. Materials and methods

Faecal samples were collected from outdoor kept rural dogs in a small village, Otvéskonyi in
Inner Somogy, Hungary. The village is located in the South Transdanubia, one of the less
developed regions of Hungary (CsizMADIA & BAREITH, 2021; MOLNAR & HAIDU, 2024). The
pattern of sampling was designed to represent the varied culture of care characteristic for
different types of households of the village. Thus, we collected samples from both the central
zones and a segregated section at the periphery of the settlement. This section of the village is
inhabited by a minority ethnic group mostly in poverty.

All dog owners were informed about the aims of the investigation and asked for permission to
take a sample. All dogs were apparently healthy and were not under antibacterial treatment.
Parallelly to sampling, we carried out a short questionnaire survey, by which we collected
information about the income level of the owner, the age of the dog, the circumstances of
keeping (outdoor or indoor), and feeding (controlled or free-choice). Our hypothesis was that
those dogs, which live outdoors, especially if the owner leaves the daily portion in front of the
animal, could acquire bacterial infection from environmental sources, such as birds or rodents
that visit dog food.

The faecal samples were collected from the environment of the dogs and put into plastic bags
and transferred into the laboratory in two hours after acquisition. In the laboratory, a sterile
cotton swab was plunged into the faecal material and put into a sterile tube filled with
Buffered Peptone Water (Carl Roth GmbH + Co. KG, Karlsruhe, Germany) supplemented
with 10% sodium chloride. The samples were incubated at 36 °C for 24 hours. After this
enrichment step, we homogenised the broth media and by a cotton swab the inoculum was
placed on the surface of Plate Count Agar (PCA) solid medium (Carl Roth GmbH + Co. KG,
Karlsruhe, Germany) by streak plate method (SANDERS, 2012).

The inoculated media were incubated for 48 hours at 36 °C. We selected suspect
Staphylococcus and Enterococcus colonies for transfer to a next PCA medium for
purification. In the case of staphylococci, 1-3 mm round, convex, opaque, colonies with
smooth surface and entire edge were chosen for transfer (SHAw, 1951; AGARWAL ET AL.,
2022). In the case of enterococci, small, smooth, round, creamy or translucent colonies were
selected (SwAN, 1954; COLLINS ET AL., 1984; RAHMAN ET AL., 2017). After 24 hours of
incubation at 36 °C, we evaluated pureness of the isolates. From pure cultures, we performed
Gram staining. All bacterial isolates, which proved to be Gram positive cocci were processed
by VITEK Compact 2 identification. For this procedure, we used a GP identification card

type.
Those isolates, which were determined to belong to the genera Staphylococcus or

Enterococcus with a probability at least 90%, underwent an antimicrobial susceptibility
testing. For this step, we applied AST-P592 card type of VITEK Compact 2 system.
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The bacteriology results were gathered in an Excel (Microsoft Excel version 2410) file. Based
on the data, we determined:

- apparent prevalence of staphylococci and enterococci in the investigated dog
population and its subpopulations (central and peripheral zone)

- similarity of bacterial species composition between the subpopulations of the centrally
and peripherally kept dogs by calculation of Sorensen-Dice Index, SDI = 2x|XNY| +
(1X|*+Y]), where | XnY| means the number of those bacteria, which are common
between the two subpopulations, while |X| and |Y| mean the numbers of bacteria in the
two groups separately (DIAS ET AL., 2021).

- AMR in different bacterial species

- the number of multidrug resistant isolates as the number of those isolates that were
resistant to at least three classes of tested antibiotics.

The difference of antimicrobial communities between subpopulations of the investigated dog
population was presented in Sankey charts of the MS Excel Power User. The true prevalence
intervals were calculated by Sterne’s exact method (LANG & REICZIGEL, 2014; REICZIGEL,
2003). The difference between the population sections in prevalence of staphylococci,
enterococci, AMR, MDR was calculated with Fisher exact test in R-statistics (R for Windows
4.4.2).

3. Results and discussion

Based on the hypothesis that pet animals can be reservoirs and transmitters of resistant
bacteria between different domains of health, we collected faecal samples from 37 rural dogs,
13 and 24 samples from the peripheral and the central section of the settlement, respectively.
We could isolate halophilic bacteria from each sample. In four samples, we found other than
Gram positive cocci. Four samples contained Gram positive cocci, which could not be
identified by the VITEK 2 Compact system. In two samples, Aerococcus viridans and Rothia
kristinae could be detected. In 28 samples (11 peripheral and 17 central), we found bacteria
that belonged to the genera Staphylococcus (N=22, 59.46%, CI95: 43.19-74.61%) or
Enterococcus (N=7, 18.92%, CI95: 9.06-34.96%). In five dogs (three peripheral and two
central), we detected two strains that belonged to either staphylococci or enterococci.

Coagulase positive staphylococci (CoPS) (S. aureus and S. pseudintermedius) were isolated
from only 2 dogs. Both proved to be sensitive to all tested antibiotics. These findings differ
from previous ones. Even in healthy dogs, S. aureus is detected very frequently with 19-28%
of prevalence and high (50%) rate of methicillin resistance (ELNAGEH ET AL., 2020; SILVA ET
AL., 2022; AKARSU ET AL., 2024). The occurrence of other CoPSs is also common in dogs, e.
g. Staphylococcus pseudintermedius is detected frequently (AKARSU ET AL., 2024; SILVA ET
AL., 2022), often with phenotypic methicillin resistance (SILVA ET AL., 2022). In our study,
only two CoPS species, S. aureus and S. pseudintermedius, were detected without any
phenotypic AMR to the tested antibiotics.

The coagulase negative staphylococci (CoNS) were represented by the following species: S.
cohnii ssp. cohnii, S. equorum, S. lentus, S. sciuri, S. simulans, S. vitulinus, and S. xylosus. In
S. simulans and S. vitulinus strains, we did not detect resistance to the tested antibiotics.
Among the strains of the other species, 12 isolates showed resistance to at least one antibiotic.
Moreover, in S. cohnii ssp. cohnii, S. equorum, and S. sciuri, we confirmed multidrug
resistance in 7 isolates. Among the five S. sciuri strains, all were MDR and three of them
were resistant to four tested antibiotics. The clindamycin resistance of these S. sciuri strains
varied between <0.25 and 0.5 mg/L minimal inhibitory concentration (MIC). This finding

8
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agrees with the well-known phenomenon that S. sciuri group, which contains the species S.
sciuri, S. lentus, S. vitulinus, S. fleuretti, and S. stepanovicii, plays as a reservoir of more
resistance genes (BECKER ET AL., 2014; ELNAGEH ET AL., 2020). These bacterial species are
among the most primitive taxa of the Staphylococcus genus. It is hypothesised that most of
the resistance genes characteristic for the Staphylococcus genus evolved in these species
(NEMEGHAIRE ET AL, 2014). Despite the presence of resistance genes, e.g. mecA, these species
rarely show phenotypic resistance (BECKER ET AL., 2014).

Our observations partly agree with these works, whereas in the case of clindamycin and
benzylpenicillin, the detected MICs were 0.25-0.5 and 0.06-0.12 respectively, which did not
reach the EUCAST clinical breakpoints (EUCAST, 2024). This might be the result of intrinsic
chromosomal resistance with partial expression in phenotypic features (NEMEGHAIRE ET AL,
2014). On the other hand, MIC of moxifloxacin and fusidic acid phenotypic resistance proved
to be above the clinical breakpoints suggesting that these are acquired attributes of the
isolated strains. This hypothesis is supported by the fact that this resistance quality also
occurred in strains of S. cohni ssp. cohni, S. equorum, and S. lentus species.

The antibiotics, which proved to be inefficient against the most isolates were benzylpenicillin
(8 strains), moxifloxacin (6 strains), clindamycin (5 S. sciuri strains), and fusidic acid (12
strains). Moxifloxacin and fusidic acid resistance could be detected in S. cohnii ssp. cohnii, S.
lentus, and S. sciuri strains with MIC above the EUCAST clinical breakpoints, 0.25 mg/L for
moxifloxacin and 1 mg/L for fusidic acid (EUCAST, 2024). Whereas fusidic acid is not
frequently applied as an antimicrobial, the unusually high prevalence of fusidic acid resistance
in CoNS (57.14%, CI95: 35.44-76.73%) needs further investigations.

For widespread moxifloxacin resistance among the AST-tested isolates (28.57%, C195: 13.25-
50.60), the close vicinity (~5 km) of a large-scale industrial pig farm might be responsible.
The use of fluoroquinolones, especially enrofloxacin, is ubiquitous in the swine industry (LEI
ET AL., 2017). Fluoroquinolone resistance of staphylococci was investigated mostly in small
animal practice. These studies confirmed that cross-resistance to different fluoroquinolone
molecules exists (YOO ET AL., 2010; KANG ET AL., 2014). However, most observations suggest
that the rate of resistance against enrofloxacin is always higher in bacterial communities than
moxifloxacin resistance (KANG ET AL., 2014; AzzARITI ET AL., 2022). This phenomenon
indicates a slower development of resistance to moxifloxacin than to enrofloxacin. In this
study, we could not investigate enrofloxacin because the used card type did not contain this
antimicrobial. However, the experiences that are gathered by previous works give the
impression that resistance to veterinary used fluoroquinolones (enrofloxacin) should be a
more severe problem within the study site.

The source or the vehicle of fluoroquinolone resistance spread could not be determined by
this research. Those dogs, which carried moxifloxacin resistant staphylococci were all kept
outdoors, though one of them was fed in a controlled manner. We deemed controlled feeding
as a risk mitigating factor in AMR transmission, since it could impede the contamination of
food by vector species. However, other transmitters, e.g. dust or surface water, could not be
excluded in outdoor keeping of animals.

Enterococci were isolated from only six dogs. This observation differs from previous studies,
whereas enterococci, especially E. faecalis are common commensals of animals (NOCERA ET
AL., 2022; ZAIDI ET AL., 2024). The exceptionally low number of isolated enterococci could be
explained by the pre-enrichment step of our bacteriological protocol. We hypothesised that
salt tolerance of these bacteria (NOCERA ET AL., 2022; PARIA ET AL., 2022) allows the
application of 10% salt in buffered peptone water to avoid growth of concurrent bacteria. In
future research, a salt tolerance test should be carried out to determine the concentration of
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salt during pre-enrichment, which can mitigate the growth of contaminating flora without
growth reduction of enterococci.

The found species were E. casseliflavus, E. faecalis, E. faecium, E. villorum. Both E.
casseliflavus strains that could be isolated were vancomycin resistant with low (<0.25 mg/L)
MIC, which is not considered a unique attribute of this species, whereas it contains vanC gene
group on its chromosome, which confers resistance to vancomycin (SOARES DE MEDEIROS
LIMA ET AL., 2024). The very low MIC of our isolates also supported the hypothesis that the
detected resistance is an intrinsic and not an acquired feature. The only E. faecalis strain
proved to be gentamicin resistant, which is possibly an acquired characteristic. Although
without molecular genetic investigation, this cannot be claimed. The other three strains
showed susceptibility to all tested antibiotics. The details of isolated species and antimicrobial
resistance were summarised in Supplementary material, which can be accessed at link
https://zenodo.org/records/14212483.

Based on the questionnaire survey, we ascertained that the age of the dog did not show any
correlation with the isolated bacterial species or the antimicrobial resistance features of the
bacteria, whereas all species, all resistance phenotype, the infection with multiple strains, and
bacteria with multiple antimicrobial resistance could be detected in all age classes uniformly.

All four dogs that can spend time in the owner's house were fed in controlled circumstances,
mostly indoor. Among outdoors kept animals, four were fed in a controlled manner, by which
the access of potential vector species (birds or rodents) to their feed could be excluded. Those
dogs, which were fed under the owner's check, carried 2 AMR strains, both MDR. Among the
other 29 dogs, which were fed outdoors in a free-choice manner, 13 carried AMR strains, 5 of
them with MDR phenotype. Fisher's exact test comparison of the groups fed in a controlled
manner and free-choice regime could not reveal difference (P=0.43).

The socioeconomic environment of the dogs was analysed in two ways. We compared them
by localisation within the settlement (central or peripheral) and by their owner's income
(below the minimum wage or higher). Comparing the Enterococcus-Staphylococcus
communities of different localities, we found that 12 and 5 species could be identified from
the central and peripheral regions, respectively, while 5 species were shared between the two
localities. Therefore, the Sorensen-Dice index for the similarity of localities proved to be 0.53
indicating a moderate overlap. Comparing dog populations that were kept by low- and higher-
income households, 6 and 11 bacterial species could be identified, respectively, with 3 species
shared between the two groups. Thus, the SDI proved to be 0.35 indicating some difference
between the bacterial communities of the two subpopulations. The Sankey charts representing
the different bacterial communities of the compared dog subpopulations can be accessed at
link https://zenodo.org/records/14212483.

Regarding antimicrobial resistance, we could find the same pattern when we compared either
the centre and periphery or low- and higher-income owners. Among the 37 investigated
animals, 13 belonged to low-income owners and also 13 lived on the peripheries of the
settlement, though not the same 13. Among the dogs of poor owners, 4 carried AMR bacteria
of which 2 were MDR. The situation was the same for dogs of the peripheries (4 AMR of
which 2 MDR). Among the dogs of higher income owners and those who lived in the central
zones of the settlements, 10 carried AMR bacteria, of which 5 proved MDR. Statistical
analysis with Fisher's exact test provided P=0.73. Therefore, the apparently more
disadvantageous AMR situation in the central zones and in higher income households was not
confirmed by these data.

10
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4. Conclusion

In this study, we investigated faecal materials of rural dogs to analyse the bacterial
communities belonging to the genera Staphylococcus and Enterococcus. The main limitation
of this study was the small sample size. Though we could notice some interesting apparent
phenomena in the epidemiological background of AMR, we could not confirm or exclude
those. Thus, the effect of socioeconomic circumstances, keeping and feeding regime on AMR
cannot be analysed appropriately with this number of samples. Another particularly important
shortcoming originated from the sample preparation process, especially the pre-enrichment
step in buffered peptone water supplemented with 10% sodium chloride. This protocol might
have caused small numbers of isolated Enterococcus and CoPS strains. For elimination of this
bias, exact salt tolerance of faecal originated Staphylococcus and Enterococcus strains must
be determined before continuing this study.

However, as a pilot study, it could confirm that bacteria belonging to the genera
Staphylococcus and Enterococcus can be good indicators of AMR in an animal population.
By molecular genetic analysis of strains and geospatial analysis of localisation of the isolates'
origin, researchers can gain appropriate information on AMR transmission in the ecosystem.
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Abstract

The domestic and European populations of brown hares have declined dramatically in recent
decades. The reasons behind the decline are complex, with many of the causes linked to the
"One Health" approach. In the first year of our study, we examined 162 specimens, focusing
on population, animal health and reproductive biology, which are important elements of the
population dynamics of the brown hare. Significant differences in body weight data were
found between the Small and the Great Plain regions. We found that placental scars were only
related to age, while for testicular weights we observed verifiable differences by age and area.
We described pathological changes involving the uterus in only 5.3% of cases. Our results
suggest that the reproductive period was extended until late autumn and early winter.

Keywords: One Health, Brown hare, Reproductive biology

1. Introduction and literature review

The Hungarian population of the brown hare has been on a steady downward trend in recent
decades. The estimated population of the species has been reduced by about one third from
1960 to the present day (CSANYI, 2019), but the role of the brown hare in the domestic small
game management of the Small and especially of the Great Plain hunters is still of great
importance. The utilisation of the brown hare is based on two factors: rabbit drives organised
for foreign and domestic guest hunters, and the export of live brown hares, which still have a
significant market in Italy, France and Croatia (FARKAS & MAJZINGER, 2007; SZABO, 2022).
The main factor determining the population decline is the drastic transformation of the
agricultural environment: the intensive, large-scale agriculture developed since the late 1940s,
which significantly reduced the brown hare's habitat with its optimal characteristics (KOVACS
& HELTAY, 1993). If current trends do not change, the worst-case scenario is that by 2030 the
population in some areas of the country will be reduced to the critical level of 4 animals per
100 ha, below which it will be virtually impossible to hunt brown hares sustainably
(KELEMEN ET AL., 2005). Other reasons for the significant population decline include the lack
of harmful predator thinning (BiRO ET AL., 2014), changes in weather factors (RODEL &
DEKKER, 2012), increased use of pesticides (BEUKOVIC ET AL, 2017; MEZEI ET AL. ,2018),
increased mortality due to motor vehicle collisions (MAYET ET AL., 2023), and the emergence
of a number of infectious diseases (LE-GALL RECULE ET AL., 2011; GAVIER-WIDEN &
MORNER, 1991; SUGAR, 2000). Reproductive biological indicators are fundamental pillars of

14


mailto:drbanatilaszlo@gmail.com

,, EGY EGYESZSEG NAP — ONE HEALTH DAY ” KONFERENCIA TANULMANYKOTET | PROCEEDINGS
SOPRON, 2024. NOVEMBER 14.

the population dynamics of this species, so their knowledge and permanent monitoring are of
paramount importance for a realistic assessment of some elements of the complex factors
underlying the evolution of the population of the brown hare. The data available from studies
carried out in Hungary are based on a rather small sample size and are mainly based on
previous literature (KOVACS & HETLTAY, 1993; GAL, 2006), and the results of the above and
more recent studies (FARKAS ET AL., 2020) are limited to a small area of the country.

2. Material and method

In the 2023 hunting season, a total of 162 bagged brown hares were examined, which were
partly collected in two sampling areas in the Little Plain (Rédbapordany [n=25] and
Mosonszolnok [n=61]) and in three sampling areas in the Great Plain (Biharkeresztes [n=20],
Forraskut [n=32] and Jaszberény [n=24]) (Figure 1)

Kisalfoldi mintavételi helyszinek
1. Mosonszolnok
2. Rébapordany

Nagyalf6ldi mintavételi helyszinek
3. Jaszberény
4. Forraskut
5. Biharkeresztes

[ Orszaghatér

[ varmegyehatar

Figure 1. Sampling areas in the Little and in the Great Hungarian Plain

The brown hares were bagged during the hunting season (1 October to 31 December) and
were processed as quickly as possible immediately after the hunt. The specimens to be
sampled were selected randomly. Each of the brown hares we sampled was given a unique
identification number, so that the data collected during sampling could be linked to a specific
specimen in each case. In the field, sex and body weight were recorded (to the nearest tenth of
a gram), and then one eyeball was removed in its entirety and fixed in 4% formalin for 48
hours (KOVACs & HELTAY, 1993). After opening of the body cavity, the genital tract of the
dams was removed in its entirety, the testicles of the male specimens were removed together
with the epididymis, and the kidneys with the surrounding adipose tissue were removed. The
processing and measurement of the eye lenses and the collected organ samples were carried
out at the laboratory of the Institute of Wildlife Management and Biology of the University of
Sopron. The eye lenses were removed by an incision at the junction of the sclera and cornea
and dried to constant weight in a desiccator at 105°C for 210 min (Memmert Model 100-800),
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after which the dry weight was measured on an analytical scale (Ohaus Explorer). On the
basis of dry lens weights, the hares were classified into eleven age groups according to the
methodological findings of SUCHENTRUNK et al. (1991). The above methodology allows a
much finer discrimination between age groups than the two age groups (ad.: eye lens weight
<280 mg, juv.: eye lens weight >280 mg) reported by KovAcs and HELTAY (1985). The
kidneys removed during dissection and the kidneys with the kidney fat were measured on an
analytical scale and from these data the kidney fat index of the specimens was determined; in
addition to body weight, the kidney fat index (KFI), which was developed for ruminants
(RINEY, 1955) but is also known in the literature for this species (PEPIN, 1987), can be used to
estimate the condition of the hares. The value obtained is used to classify each specimen into
poor (1-1.5), medium (1.5-2) and good (above 2) nutritional status (GAL, 2006). The cornua
of uterus of the genital tracts of the collected females were opened longitudinally, on the
opposite side to the margo mesometricus, and then moistened to count the placental scars,
which were then fixed one by one in each cornu. Uteruses and ovaries showing macroscopic
changes were sent to the Matrix Veterinary Histopathology and Cytology Laboratory for
histopathology and to the DUO-BAKT Veterinary Microbiology Laboratory for
bacteriological tests. The weight of the testicles of the males, including the epididymis, was
also measured using an analytical scale. Based on the recorded testicle weights, the average
testicle weights determined from our study were compared with the active (12.03 g) and
inactive (2.06 g) testicle weights reported in previous literature (BRODOWSKI ET AL., 2001).
The descriptive statistical analysis of the study sample is summarised as means (X) and
standard deviations (SD). Statistical analyses were performed using RStudio Build 748 [Posit
Team, 2024] built on the R platform version 4.4.0 [R Core Team, 2024]. Normality tests for
each variable were performed using Shapiro-Wilk tests. For variables with non-normal
distributions, the Mann-Whitney U-test was used. The descriptive statistics (n, X, SD) for the
interpretation of the test results are presented in Tables 2 and 3, by sex and age. In view of the
non-normal distribution of the data, the relatively low number of elements and the large
number of predictors, we used Conditional Inference Trees (HORTHORN ET AL., 2006) to
explore the effect of each parameter or combination of parameters on reproductive biology
(number of placental scars). The analysis was performed with the R package "ctree".
Conditional Inference Trees are non-parametric regression models that are validated and can
be visualized as decision trees, and by entering several possible predictors into a model
simultaneously, they serve as an alternative to multiple regression analyses, which is
particularly important in biological research where nonlinear relationships are assumed. This
regression model is Bonferroni-corrected, so that the occurrence of first-order error can be
excluded. For the analysis, all input variables were entered as potential predictors of placental
scarring. This methodological approach is new in the field of zoological research and has not
been used in the evaluation of brown hare study data.

3. Results
Reproductive biological characteristics

As a general reproductive biological characteristic, we first defined the sex ratio of the bags,
which was 1:1.63 for the samples from the Little Plain (n=76) and 1:1.17 for the Great Plain
(n=87). In addition to the sex ratio, the age ratio (r) of the bags is also an indicator of
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particular importance. This parameter was r=1.237 in the bags of the year 2023 in the Little
Plain (juv.:57.3%), while in the Great Plain (juv.:42.7%) r=0.875.

Descriptive statistical characteristics of the female sex by age group are summarised in Table
1.

Table 1. Conditioning and reproductive parameters of female hares collected in the Little and in the Great
Hungarian Plain in 2023

Little Plain Great Plain
Adult females (n=48
( ) N X SD N X SD
Body weight 26 | 434712 | £379,991 | 22 | 4486,73 | +370,779
KFI 26 2,25 +1,247 19 2,978 +1,732

Placental scars for fertile 17 4,47 0,943 13 4,69 0,947

specimens

Juvenile females (n=47)
Body weight 28 34540 | £516,979 | 19 | 3696,42 | +579,883
KFI 28 1,84 +1,099 14 2,56 + 1,267
Plac?ntal scars for fertile 1 5 +0 0 0 L0
specimens

In the two examined regions, no statistically verifiable difference in body weight was
observed for the total female sample (Mann-Whitney U test, U=857.0; p=0.0808; n=95) and
in the adult age sample, no statistically verifiable difference in body weight was observed for
the hares bagged (Mann-Whitney U test, U=203; p=0.2881; n=48). This difference in the
kidney fat index could also not be confirmed for adult female hares (Mann-Whitney U test,
U=204.0; p=0.3286; n=45). The relationship between two condition indicators recorded
during the study, body weight and kidney fat data, was also investigated. Comparing the body
weight data of the fertile females with the kidney fat data, it was found that there was no
statistically verifiable correlation between the two parameters (Spearman rank correlation in
the adult fertile female subsample: p=0.011; p=0.954; n=30). Examining the reproductive
characteristics, we found that there was no statistically significant difference in the number of
placental scars between the two sampling regions (Mann-Whitney U test, U=1009.0;
p=0.8193; n=93), but there was a significant difference in the number of placental scars
between age groups (Figure 2).
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Figure 2. Number of placental scars based on the age group of female hares

(The area and the chromatic scale colour depth of the circles are proportional to the amount of placental scars)

Figure 2 shows the relationship between the variable "amount of placental scars" and the
output variable "age group defined by eye lens weight" for the whole sample (juvenile and
adult age group together, between age group 1 and 11). We then examined whether the age
groups of fertile females (7; 8; 9; 10; 11) differed statistically to a verifiable extent in the
amount of placental scars (5; 0; 44; 26; 67). A significant difference was observed between
age groups, as no placental scars were recorded in the subsample of fertile females during age
group 7 (7-9-month-old specimens). The results of the one-sample y? test showed that the
frequency of the observed placental scar amounts in the five age groups studied (7; 8; 9; 10;
11) was significantly different from the expected frequency. The observed frequencies were 0
[age group 8 (9-10)], 44 (3.5%) [age group 9 (14-23 months)], 26 (31%) [age group 10 (26-35
months)] and 67 (47.2%) [age group 11 (38-47 < months)], which means almost half of the
total placental scars were observed in the highest age group, despite the fact that only 23.7%
of all females belonged to this age group. The results showed a strong statistically significant
difference between observed and expected frequencies, ¥*(4)=108.92; p < 0.001, so within the
adult age class, higher pregnancies and higher birth rates can be expected for the higher age
specimens, as illustrated by the area and colour range of the circles in Figure 2. The
distribution of placental scars is interesting not only within age classes and sub-samples
restricted to adult females, but also by area. No difference in the distribution of placental scars
was observed between the two investigated regions for fertile females (Mann-Whitney U test,
U=102; p=0.5337; n=30). In the Conditional Inference Tree analysis, we excluded specimens
for which no placental scar data were recorded (two females with a damaged reproductive
tract due to trapping). In this statistical analysis, we entered the relevant input variables (body
weight, kidney fat index, sampling region, age based on dry eye lens weight) as potential
predictors of the amount of placental scars (dependent variable) for all fertile females (Figure
3).
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Conditional Inference Tree Predicting Sum of Placental Scars based on Eyelens Weight

Age based on_eyelens weight
p < 0.001

Adult Juvenile

Figure 3. Age determined by the dry weight of the eye lenses has a significant effect on the number of placental
scars. The number of elements "n" in the figure indicates the number of observations associated with a given
node. The "y" is the predicted, i.e., the outcome variable.

After modelling the factors potentially influencing the number of placental scars (body
weight, kidney fat index, region, age defined by dry lens weight), the closest correlation was
found for the number of uterine scars with age. The results show an average of 2.956
placental scars for 48 adult females, compared to only 0.106 for juveniles. No statistically
verifiable effect of the conditional indicators and sampling areas on placental scar evolution
could be detected, and when these predictors were entered separately, the Conditional Tree
model showed a single node. In addition to the recorded distribution of birth rate by age class,
the evolution of the number of placental scars during the hunting season was also an
important factor. In 2023, the first hunting season studied, 24 placental scars were counted on
18 November (November average: 16), a very high value compared to the October average of
20.25. This already suggests, based on the results of this small survey (n9=95), that the
breeding season will be completed with a phase delay, so that the brown hare may also have
litters during the late autumn and early winter months. Our hypothesis, based on the distinct
placental scars, is confirmed by the lactating dams we recorded this season (8 November).

Descriptive statistical characteristics of the male sex by age group are summarised in Table 2.

Table 2. Conditioning and reproductive parameters of male hares collected in the Little and in the Great
Hungarian Plan in 2023

Little Plain Great Plain

Adult males (n=30) N = ) N = )

Body weight 12 4082,67 | £251,994 | 18 | 4262,78 | +£271,603

KFI 12 2,81 +1,327 17 2,76 +4,208

Testicular weight 10 7,66 +1,303 18 9,17 +1,129
Juvenile male (n=35)

Body weight 19 3391,05 | +555473 | 16 | 3711,38 + 659,74

Testicular weight 19 3,39 +2,126 16 6,18 + 3,39

KFI 19 1,65 + 0,602 16 2,55 +1,51
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Based on our results, there was a statistically verifiable difference between the body weight
data of male brown hares bagged from the two sampling regions (Little and Great Plain)
(Mann-Whitney U test, U=361.0; p=0.0081; n=66). For the data analysed by age (Juvenile:
U=111.0; p=0.2319; n=35; Adult: U=90.0; p=0.1840; n=30), the testicular weight data for the
juvenile and elderly age groups showed a highly significant difference (Mann-Whitney
U=172; p<0.001; n=65), but there was also a significant difference not only between age
groups but also between the two sampling regions (Testicular weight; U=311.0; p=0.0027,
n=65; Small Plain: x=4.86; SD: 2.78; Great Plain: Xx=7.77; SD=4.08). The mean values of the
adult testicular weights calculated between October and December (x=8.63 g; min=4.19 g;
max=20.8 g) clearly indicate a sexual activity during the hunting season, which also suggests
a prolongation of the reproductive period of the brown hare. The testicular weight of juveniles
(x=4.67 g; min=0.73 g; max=13.79 g) is above 6 g in 34.21% of the cases, suggesting that
younger male hares, born in spring of the given year, are also involved in autumn
reproduction, although in a smaller proportion. As expected, age was the best predictor for
testicular weight in the Conditional Inference Tree analysis for male hares, all other variables
included in the model (sampling region, conditioning characteristics) did not strengthen the
predictive ability of the model.

Abnormalities, pathological changes

A total of five cases (5.3%) of pathological changes were found in the genital tract of 95
female hares. All of these animals were from the Little Plain, including one from the
Réabapordény area and four from the Lajta-Hansag area. In one of the latter cases, a well-
defined, chronic pustular nodule about 1 cm in diameter was visible in the lumen of the left
uterine cornu close to the bifurcation (Figure 4).

Figure 4. Pustular nodule caused by Escherichia coli and Pseudomonas putida in the left uterine horn of a
brown hare (Photo: DR. LASZLO BANATI)

The bacteriological cultures revealed Escherichia coli and Pseudomonas putida. The other
four changes involved the whole endometrium, with subacute lymphoplasmacytic and
heterophilic cellular inflammation and cystic degeneration, hyperplasia, and in one case with
salpingitis. In our own examination of male brown hares (n=65), no pathological changes
affecting the testicles were recorded.
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4. Discussion of the results and Conclusions

The sex and age ratios of the 162 brown hares bagged in the 2023 hunting season fall within
the range of the literature in both study areas, but it is important to note that these general
reproductive biological characteristics may vary significantly from year to year in different
areas based on domestic studies (FARKAS, 2021; KELEMEN, 1997), so general conclusions can
only be drawn from time-series data. A significant difference in body weight data of the total
sample was observed between the two sampling regions, i.e., the body weight of the brown
hares bagged in the Great Plain was significantly higher than in the Little Plain. No difference
was observed in the kidney fat index, another key conditioning parameter, between the two
sampling areas for either sexes. We also examined the relationship between the two main
conditioning parameters and found that there was no statistically verifiable correlation
between body weight and kidney fat index, which raises the question of the applicability of
the kidney fat index to this small mammalian species. No statistically validated correlation
was found between condition variables and placental scar counts, but age had a significant
effect on reproductive performance of female rabbits. The evolution of placental scars during
the hunting season supports our hypothesis that the reproductive period of the species is
completed with a phase lag, so that the brown hare may have litters in late autumn or even
early winter. During several hunts in November, we recorded fresh placental scars and
lactating dams. These observations contradict the results reported by HELTAY and SZEKELY
(1975), according to which the end of ovarian activity, i.e., the suspension of follicle
maturation, can be dated to September and October, but they also contradict the results
reported by GAL (2006), according to which lactating dams can hardly be observed already in
October. As for pathological changes in the genital tract of female hares, both in terms of the
proportion of specimens with pathological changes and the pathologies, the results are quite
variable in the literature. The percentage of pathological changes affecting the reproductive
organs ranged from 0.1% (n=110) as observed by POSAUTZ ET AL. (2015) to 39.5% as
described by NIKODEMUS ET AL. (1985) (n=113). In the sample we examined and dissected
(n=95), pathological changes were found in 5.3%. All five specimens belong to the older age
groups (9-11) and three to the oldest. One of the affected individuals was classified as poor,
one as medium and the remaining three as good condition according to the kidney fat index,
so these changes had less effect on condition, but they did have an effect on reproduction, as
their uterus did not contain any placental scar, so the affected adult female hares were not
involved in reproduction in the year 2023.

The decline in the brown hare population is due to a number of issues that also affect “One
Health”: from the development of large-scale, intensive agriculture, the accumulation of
chemicals in the environment, various animal health problems, the proliferation of predators,
and the increase in infrastructure and road networks and the resulting collisions. In our
ongoing “One Health” studies, we aim to measure the accumulation of pesticides and heavy
metals in the brown hare, to study the ticks affecting the species and the zoonotic pathogens
they carry (e.g., Francisella tularensis), which are important for the brown hare, humans, the
environment and other animal species.
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Human-vad konfliktus: A ,,belteriileten megtelepedett vad” altal okozott
kar megtéritésének jogi aspektusai
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Abstract

Az ember terjeszkedésével, a varosok belteriiletének novelésével egyre gyakoribb problémava
valik az, hogy a vadaszhato allatok megjelennek, st életteret taladlnak, azaz megtelepednek a
telepiilések kozigazgatasi belteriiletén beliil. E belteriileti vadmegjelenés nem csak riadalmat
kelt a lakossdgban, hanem annak is fennall a veszélye, hogy kérokozas torténik. A
vadaszteriileten vagy vadaszteriiletrél torténd kivaltdst koveté vad altali kéarokozas
megtéritésének feleldsségi kérdéseit szabalyozta a jogalkotd, azonban felmeriil a kérdés, hogy
a kérosultnak mégis milyen lehetdségei vannak az irant, hogy kéara megtéritésre keriiljon
abban az esetben, ha a kart belteriileten megtelepedett vad okozta. Jelen tanulmanyban e
kérdéskor keriilt a vizsgélat targyava.

Kulesszavak: belteriileten megtelepedett vad, vadaszatra jogosult, kartérités

1. Bevezetés

Napjainkban egyre tobb olyan hirrel talaljuk szembe magunkat, amelyek arrol szolnak, hogy
vadaszhato allatok felbukkanasat, megjelenését észleli a lakossdg a véarosokban. A vad
megjelenése a varosban pedig nem csak ijedelmet okoz a lakossagnak, hanem sajnélatos
modon sok esetben ezen allatok kart is okoznak.

A vad altal az embernek okozott kar és a kar megtéritésének kérdései egy olyan human-vad
konfliktus, amelynek gyokere régre nyulik vissza, és amely nem, hogy megoldddni latszik,
sokkal inkabb egyre csak fokozodik.

A vad varosban tortén6 megjelenése pedig a birosagi itélkezési gyakorlatban egy uj fogalmat
hozott 1étre, amely nem mas, mint a ,,belteriileten megtelepedett vad” fogalma.

A polgari torvénykonyvrél szold 2013. évi V. torvény (a tovabbiakban: Ptk.) 6:563. §-a
szabalyozza a vadaszhato allat altal okozott karért valo feleldsség szabalyait, amely szerint a
vadaszhato allat 4altal okozott kar megtéritéséért az a vadaszatra jogosult tartozik
felelosséggel, akinek a vadaszteriiletén a karokozas tortént. Ha a karokozds nem
vadaszteriileten tortént, a karért az a vadéaszatra jogosult tartozik feleldsséggel, akinek a
vadaszteriiletérdl a vad kivaltott.
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Felmertil a kérdés, hogy ki koteles megtériteni a kart, ha a karokozas nem vadaszteriileten
torténik, azonban a kart okozd vad egyetlen vadaszteriiletrdl sem tudott kivaltani, mivel
belteriileten megtelepedett vadnak mindsiil?

Jelen tanulmanyomban pontosan erre a kérdésre keresem a valaszt a jogszabalyi hattér és a
felvetett jogi probléma kapcsan sziiletett precedens jellegi kuriai hatarozat(ok) vizsgélatan
keresztiil.

2. Fogalmi meghatarozasok

Miel6tt a felmeriild jogi problémahoz kapcsolddod jogszabalyi hatteret részletesebben
ismertetném, sziikségesnek tartom azt, hogy a vadéaszhat6 allat és a vadaszteriilet fogalma
tisztazasra keriiljon.

2.1 Vad, vadéaszhato allat

A vadaszhato allatok altali karokozas megtéritésére vonatkozd szabdlyokat a Ptk.-ban;
tovabba a vad védelmérdl, a vadgazdalkodasrdl, valamint a vadaszatrol szolo 1996. évi LV.
torvény (a tovabbiakban: Vtv.) rendelkezései kozott sziikséges keresni.

Azonban nem csak e két jogszabalyban talalunk a vad fogalmara vonatkoz6 szabalyozést. A
vadon ¢16 allatfajok korében a természet védelmérdl szold 1996. évi LIIL. torvény (a
tovabbiakban: Tvt.) megkiilonbozteti a vadaszhato és a nem vadaszhat6 allatfajokat. (BARTA,
2022) A Tvt. azonban fogalmi meghatdrozdst nem ad a vadaszhaté allatfajok fogalmat
illetden, azonban mintegy a vadaszhat6 éllat szinonimajaként mar megjelenik a vad kifejezés
aTvt. 11. § (4) bekezdésében.

A Ptk. 6:563. § bekezdése rendelkezik a vadaszhato allat altal okozott karért valo felel6sség
szabalyairdl, azonban a Ptk.-ban fogalmi meghatarozast nem taldlunk a vadaszhato allat
fogalmat illetden.

A Vtv. 1. § (2) bekezdése kimondja, hogy ,,a vadgazdalkodéasért felelds miniszter (a
tovabbiakban: miniszter) — a természetvédelemért felelds miniszterrel egyetértésben — az e
torvény felhatalmazasa alapjan kiadott rendeletben allapitja meg a Magyarorszagon honos,
eléforduld, engedéllyel telepitett, vagy atvonulod, természetvédelmi oltalom alatt nem allo
nagyvadnak, illetve aprovadnak mindsiilé vadaszhato allatfajokat (a tovabbiakban: vad).”

A Vtv. 1. § (2) bekezdésében hivatkozott rendelet, vagyis a vad védelmérdl, a
vadgazdalkodasrél, valamint a vadaszatrdl szo6ld 1996. évi LV. torvény végrehajtasanak
szabalyairdl sz6lo 79/2004. (V.4.) FVM rendelet (a tovabbiakban: Vtv. Vhr.) 1. §-a sorolja
fel, hogy a Vtv. alkalmazisaban melyek a vadédszhato allatfajok, amely felsorolds taxativ.
Megjegyzendd, hogy a Vtv. Vhr. 1 § (1) bekezdése szintén ugy hivatkozik a vadaszhato
allatfajokra, hogy kdzben zarojelben szintén megjelenik a ,,vad” kifejezés.

A vad fogalmat illetéen Hegyes az alabbiakat irta: ,,Vadon €16 allatnak, azaz vadnak tekintjiik
azokat az allatokat, amelyek 6sztoneik altal vezérelve szabadon élnek, természetes életmodjuk
kiilonféle megnyilvanulasaira az ember legfeljebb csak kozvetett befolyast képes gyakorolni,
s ezaltal a felettiik valé kozvetlen uralom és birtoklasi lehetdség hianyzik.” (HEGYES, 2011)
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Lathatjuk tehat, hogy a jogszabalyi kdrnyezetben egyarant megjelenik a vad és a vadaszhato
allat fogalma is, amelyet a jogszabalyok gyakorlatilag szinonimaként hasznélnak.

2.2. Vadaszteriilet

A vadaszteriilet fogalmat a Vtv. hatarozza meg. A Vtv. 8. § (1) bekezdése kimondja, hogy
vadaszteriiletnek mindsiil - hasznositasi formdjatol fiiggetleniil - az a foldteriilet, valamint
vizfeliilet, amelynek kiterjedése a hdromezer hektart eléri, és szemkozti hatarvonalainak
tavolsaga legalabb haromezer méter, tovabba, ahol a vad a szilikséges taplalékot megtalalja,
természetes szaporodasi feltételei, valamint természetes mozgasigénye, buvohelye, nyugalma
adott.

Lényeges kiemelni azt is, hogy a Vtv. kifejezett rendelkezéseket tartalmaz arra nézve is, hogy
mi nem képezi rész¢ét a vadaszteriiletnek. A Vtv. 8. § (2) e korben tigy fogalmaz, hogy nem
mindsiil vadaszteriiletnek, és a vadasztertilet kiterjedésének megallapitasanal figyelmen kiviil
kell hagyni az azon talalhato telepiilés kozigazgatasi belteriiletét, lakoingatlanul szolgélo
bekeritett kiilteriileti ingatlan, tanya, valamint major, temetd, nem mez6-, erdo- vagy
vadgazdalkodasi célbdl bekeritett hely, repiildtér, kozt, tovabba a kozat és annak fel- ¢és
lehajtdja altal hatarolt, valamint a keritéssel védett kozat esetében az uttest és a kerités
ko6zotti, tovabba vasut teriiletét.

Jelen tanulmany szempontjabol a leglényegesebb rendelkezés az, hogy a Vtv. 8. § (2)
bekezdése a) pontja kifejezetten rogziti, hogy a telepiilések kozigazgatasi belteriilete nem
képezi részét a vadaszteriiletnek.

3. Jogszabalyi hattér vizsgalata

A vadaszhato 4llat altal okozott kar megtéritésének szabélyait, mint ahogy az mar emlitésre
kertilt, a Ptk. és a Vtv. tartalmazza. A kartelepitési szabalyok a Ptk.-ban szerepelnek, amelyet
kiegészit a Vtv 75/A. §-a. A Vtv. 75/A. § (1) bekezdése kimondja, hogy a vadaszatra jogosult
a vadaszhatd 4llat altal okozott karért valo feleldsség Polgari Torvénykonyvben foglalt
szabalyai alapjan koteles a mezdgazdalkodason és erddgazdalkodason kiviil masnak okozott
kart megtériteni azzal, hogy a vadaszatra jogosult ellendrzési korén kiviil esé oknak a
vadaszati jog gyakorlasan és a vadgazdalkodasi tevékenység folytatasan kiviil esd okot kell
tekinteni.

,,A vadaszhato allat altal okozott karok tobbek kozott lehetnek a kovetkezok:

- dologban okozott karok (pl.: villanyvezeték, gépjarmii),

- haziallatok elpusztitasaval okozott karok,

- vad altal nem vadasznak okozott személyi karok,

- mezdgazdalkodasban, erddgazdalkodasban okozott karnak nem mindsiilé egyéb karok

(pl.: kiskertek, zartkert, tanya terményeiben okozott kar)” (BARTA, 2014)

A vadéaszhatd 4llat altal okozott kar egyik legtipikusabb esete a gépjarmuvel torténd
Osszeiitkozéssel okozott kar. (PAP, 2023) Erre vonatkozoan plusz rendelkezést talalunk a Vtv.-
ben, mégpedig a 75/A. § (2) bekezdésében, amely kimondja, hogy a vadaszhato allat altal
okozott karért vald (1) bekezdés szerinti felelésség és a fokozott veszéllyel jaro
tevékenységért valo feleldsség taldlkozasa esetén a Polgari Torvénykonyvnek a veszélyes
iizemek taldlkozdsara vonatkoz6 szabalyait kell alkalmazni. Tekintettel arra, hogy a jelen
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tanulmany nem a vadgazoldsos Tlgyekre helyezi a hangsulyt, a veszélyes iizemek
talalkozéasanak elbiralasi szabalyai nem keriilnek ismertetésre.

A Dbelteriileten megtelepedett vad altal okozott kar megtéritésének szempontjabol
kulcsfontossagu a Ptk. 6:563. § (1) bekezdése, amely a kartelepitési szaballyal kijeloli a
kartéritésre kotelezhetd személyt. A Ptk. hivatkozott rendelkezése értelmében a kartérités
fizetésére az a vadészatra jogosult koteles, akinek a vadaszteriiletén a karokozas tortént, vagy
akinek a vadéaszteriiletérdl a vad kivaltott. [PTK. 6:563. § (1)] Amennyiben tehit nem
vadaszteriileten tortént a vad altali karokozas, a kivaltas ,,k6ti” a vadat a vadaszteriilethez és
az ott vadgazdalkodasi tevékenységet, vadaszatot folytatd vadaszatra jogosulthoz. (BARTA,
2020)

A belteriileten megtelepedett vad tekintetében azonban a vadészatra jogosult nem gyakorolhat
vadaszati jogot, nem gazdalkodhat veliik, nem folytathat vadéaszatot. (BARTA, 2020)

Vizsgélva a jogszabalyi hatteret az allapithaté meg, hogy a Ptk. 6:563. § (1) bekezdése alapjan
a belterilileten megtelepedett vad altal okozott karért egyetlen vadaszatra jogosult sem vonhato
felelosségre, mivel nem 4allnak fenn a tényallasbeli feltételek, hiszen nem torténik
vadaszteriiletrdl torténd kivaltas. Mint ahogy azt Barta is megallapitotta, a feleldsségtelepités
elméleti alapjai is hidnyoznak a belteriileten megtelepedett vad éltal okozott kar esetében, ami
nem mas, mint a vadaszati jogért cserébe a vadaszatra jogosultra telepitett kartéritési
felelosség. (BARTA, 2020)

4. A Kiaria BH 2022.2.44. szamu precedensképes hatarozatanak bemutatasa

A belteriileten megtelepedett vad kérdéskorével az elmult években tobb kutatdsban is
foglalkoztak, igy Bartan kiviil vizsgélta e kérdéskort kozos tanulmanyéban Heltai és Antal is
(HELTAI, ANTAL 2016), azonban az itélkezési gyakorlatban a Kuria hivta életre e fogalmat a
BH.2022.2.44. szamu precedensképes hatarozataval.

Hazénkban az egyes torvényeknek az egyfoku jardsi hivatali eljardsok megteremtésével
Osszefliggd modositasokrdl szolo 2019. évi CXXVIL torvény hatalybalépésével korlatozott
precedensrendszer kertilt bevezetésre. (BORONKAY, 2022) Ez azt jelenti, hogy a jogszabalyok
értelmezése sordn elsddlegesen irdnyadd a Kuria hatdrozataiba foglalt jogértelmezés.
(BORONKAY, 2022) Eppen ezért kulcsfontossagi, hogy a belteriileten megtelepedett vad
fogalma mar az itélkezési gyakorlat legfelsobb szintjén precedensképes hatarozatban is
megjelenik.

A BH.2022.2.44. szamu precedensképes hatarozat alapjat képezo tényallas a kovetkezd volt:

A felperes a kora reggeli ordkban a varos belteriiletén 30 km/h sebességgel haladt
személygépkocsijaval, amikor egy, az uttest jobb oldalardl, az azt szegélyezd fas, bokros
teriiletrdl kiugrott dzsutaval {itk6zott. Az 8zsuta elpusztult, és az alperesi vadasztarsasag altal
elszallitasra kertilt, a felperes gépjarmiivében pedig kar keletkezett. A baleset helyszinén a
felperes a megengedett legnagyobb sebességre vonatkoz6 szabalyt betartotta, a felperes
haladasi irdnyabol vadveszélyt jelz6 tabla pedig nem volt kihelyezve. A felperes a
gépjarmiben bekovetkezett kar megtéritésére kérte kotelezni alperest a keresetében, mig
alperes a kereset elutasitasat kérte a birésagtol. (KURIA, BH 2022.2.44)
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Az elsofoku birdsag itéletével a keresetet elutasitotta. Az els6fokt birdsag elsédlegesen azt
vizsgalta, hogy a vad az alperes vadaszteriiletérdl valtott-e ki. Az els6foku birdsag az itélet
meghozatala soran kiilonos jelentdséget tulajdonitott annak a tanuvallomassal bizonyitott
ténynek, hogy az 6zsuta a varosban taldlta meg életteriiletét, egyszeriien ,,varosi vad” lehetett,
¢s az alperes — nem vadaszhato — vadaszteriiletérdl valtott ki. Az els6foku birosag vizsgalta
tovabba, hogy meriilt-e fel felrohatdsag vagy rendellenesség a felek részérdl. Mivel sem
felrohatosag, sem rendellenesség nem volt megallapithato, igy az elsdfoku birdésag arra a
dontésre jutott, hogy mindenki a sajat karat koteles viselni, igy elutasitotta a keresetet.
(KURI1A, BH 2022.2.44)

Az itélettel szemben a felperes nyujtott be fellebbezést, amelynek folytan eljart masodfoka
birdsag az elséfoku birdsag itéletét kozbenso itéletével megvaltoztatta, és azt allapitotta meg,
hogy az alperes felel0ssége fennall az {igyben. Indokoldsdban a masodfokt birdésag arra
hivatkozott, hogy a vad baleset helyszinén, azaz a varos kozigazgatasi belteriiletén beliil
torténd megjelenése rendellenes volt, kiilonds tekintettel arra is, hogy a baleset helyszine
kozelében olyan kozépiiletek voltak talalhatoak, amelyek folyamatos emberi jelenléttel,
mozgassal, hanghatdssal és nagy forgalommal jartak, amely a vad szdmadra riasztd hatdsu.
Minderre tekintettel a masodfok birdsdg a vad belteriileten torténd megjelenését a vad
viselkedésében testet Olt6 és az alperes milkddési korében felmeriilt rendellenességnek
mindsitette. (KURIA, BH 2022.2.44)

A jogerds kozbensd itélettel szemben az alperes terjesztett eld feliilvizsgalati kérelmet. A
Kuria 4llaspontja szerint az ligy sajatossdgat az adta, hogy a megtériteni kért kart belteriileten
megtelepedett vadaszhato allat okozta. A Ktria hatarozatdban hangsulyozta, hogy a felel0sség
megallapitdsa sordn elsddlegesen a vadaszteriileten torténd karokozas, mdasodlagosan a
vadnak a vadaszteriiletrdl torténd kivaltdsa az a jogi tény, amely kijeloli a karért felelds
vadasztarsasagot. A Kuria vizsgalata szerint az ligyben egyik feleldsségalapito feltétel sem allt
fenn, mivel a felperes a vaddal a telepiilés kozigazgatési belteriiletén iitkozott, amely a Vitv. 8.
§ (2) a) pontja értelmében nem mindsiil vadaszteriiletnek. Tehat hidnyzott az a ténybeli
kapcsolodas a karokozéssal, amelyet a Ptk. 6:563. § (1) bekezdése megkovetelt, amely az
alperesi vadasztarsasag felel6sségét megalapozta volna. (KURIA, BH 2022.2.44)

A Kuria tehat elvi jelleggel kimondta a BH 2022.2.44. szamu precedensképes hatdrozatdban,
hogy a telepiilés vadaszteriiletnek nem mindsiild kozigazgatasi belteriiletén az oftt
megtelepedett vadaszhato allat altal okozott karért a vadaszatra jogosult nem tartozik
kartéritési feleldsséggel. (KURIA, BH 2022.2.44)

5. Vtv. 2023. jalius 01-i modositasa

Bér a Kuria BH 2022.2.44. szam precedensképes hatarozata allaspontom szerint hatalmas
attorést jelentett a vadaszhato allat altal okozott kar megtéritésével kapcsolatos peres iigyek
itélkezési gyakorlataban, a 2023. julius 01-1 jogszabalyvaltozas kovetkeztében Karolyi szerint
a hatarozat kiiiresedett és nem alkalmazhato. KAROLY1, 2024)

A vad és gépjarmi iitkozésével kapcsolatos szabalyok ugyanis 2023. julius 01. napjaval
tobbek kozott az alabbiakkal egésziiltek ki:

»A (2) bekezdésben meghatdrozott esetben nem mindsiil a vadaszatra jogosult felrohato
magatartasanak vagy a tevékenységi korében elodllo rendellenességnek, ha a vad az
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életmodjabol, szokasos taplalkozasi, szaporoddasi viselkedésébol kovetkezé helyvaltoztatdsa
miatt jelenik meg a lakott teriileten kiviil kozuton, autouton, autopalyan vagy a telepiilés
belteriiletén, kivéve, ha a vad megjelenése a vadaszatra jogosult tevékenységevel all okozati
osszefiiggésben.” [VTV. 75/A. § (3)]

A modositd jogszabdly végsé elOterjesztdi indokolasa szerint azért volt sziikség a
modositasra, mivel a vad mozgasat és viselkedését a vadaszatra jogosult altalaban nem tudja
befolyasolni. A vad mozgasat a létfenntartdshoz és a taplalkozashoz kapcsol6dd biologiai
torvények, 0sztonok hatdrozzak meg, altalaban nincs koze a vad mozgasanak a vadaszatra
jogosult tevékenységéhez, amelybdl az kovetkezik, hogy sem jogi, sem pedig
természettudomanyi alapja nincs annak, hogy a vad mozgasa pusztin abbdl fakaddan
mindsiiljon a vad természetébdl eredd viselkedésnek vagy rendellenesnek, hogy milyen
miuszaki mindsitésli uttesten, vagy az ember altal milyen mindsitést tertileten, igy példaul
belteriileten jelenik meg. (VEGSO ELOTERJESZTOI INDOKOLAS, 2023)

Karolyi allaspontjaval nem értek egyet a tekintetben, hogy kitliresedett volna a Kuria BH
2022.2.44. szamu hatarozata. A jogszabalymodositas ugyanis kizarélag a vadgéazolasos
iigyekre vonatkozik, amelyek bar valoban nagy szamat teszik ki a vadaszhato allat altal
okozott kar megtéritésével kapcsolatos peres eljarasoknak — ahogy arra fentebb hivatkoztam —
nem csak a gépjarmiivekben okozhatnak belteriileten kart a vadaszhat6 éallatok. Ezt timasztja
ald Tari, Sandor és Nahlik kutatisa is, amelyben a vaddisznok lakott teriileten torténd
megjelenésének kérdéseivel foglalkoztak. (TARI, SANDOR, NAHLIK, 2020) A kutatds soran
alkalmazott kérd6iv ugyanis foglalkozott a vaddiszné 4ltal okozott karok tipusaival is. A
kutatasbol az tinik ki, hogy a vélaszadok szerint a leggyakrabban el6forduld karkép az
ingatlanok kertjeinek, udvarainak felturasa volt, azonban el6fordult a keritések megrongélésa,
kutydk megtdmadasa, és a kozteriiletek felturasa is. (TARI, SANDOR, NAHLIK, 2020)

Lathato tehat, hogy egyaltalan nem csak a vadiitk6zéses esetekben okozhatnak kart a
vadaszhat6 allatok, hanem szdmos mas modon, ha karokozas torténik, akkor pedig azt valaki
— mas nem a karosult — viselni fogja.

Egyebekben a vadgazolasos esetekben is eldszor annak a vizsgalata sziikséges, hogy a Ptk.
6:563. § (1) bekezdésében foglalt feleldsségalapitd tényallasbeli kovetelmény megallapithato-
e, tehat tortén-e vadaszteriiletrdl kivaltas, és csak azt kovetden kezdheti el vizsgalni az eljaro
birésag azt a kérdést, hogy tortént-e barmelyik félnél felrohatésag vagy rendellenesség.
Amennyiben pedig a kart belteriileten megtelepedett vad okozta, tehdt vadaszteriiletrdl
kivaltads nem tortént, abban az esetben az eljarti bir6sag nem is tud eljutni a Vtv. 75/A. § (3)
bekezdésében foglaltak vizsgalatdhoz, tehat a Kuria BH 2022.2.44. szamua hatdrozata
véleményem szerint tovabbra is alkalmazhato lesz.

Azonban fontos hangsulyozni, hogy a Kuria BH 2022.2.44. szdmu precedensképes hatarozat
és a Vtv. 2023. julius 01-1 modositasa is kizarolag arra a konkrét kérdésre ad valaszt, hogy ki
nem kotelezhetd kartérités fizetésére a belteriileten megtelepedett vad altali karokozas esetén.

6. Egyéb lehetoségek

A belteriileten megjelend vad problematikajaval foglalkozik a fegyverekrdl és 16szerekrol
sz0l6 253/2004. (VIIL.31.) Korm. rendelet (a tovabbiakban: Ftv. Vhr.) 36. §-a. E rendelkezés
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is nem a belteriileten megjelend vad altal okozott kar megtéritésérdl szol, hanem a lakott
terlileten kart okozo vad elejtésérol.

A Ftv. Vhr. 36. § (1) bekezdése azt mondja ki, hogy lakott teriileten a kart okozdé vad
elejtéséhez - kozegészségligyi, illetve kozbiztonsagi okbdl, illetve a kdz- és magéantulajdon
sulyos karosodastol valé megovasa érdekében - az elejtés helye szerint illetékes
rendérkapitdnysag, Budapesten a Budapesti Renddr-fokapitanysag, a Budapest Liszt Ferenc
Nemzetkozi Repiilotér teriiletén a Repiil6téri Renddr Igazgatdsadg engedélye sziikséges. Azt,
hogy az engedé¢ly kiadasa iranti kérelmet kinek sziikséges benyujtania, tehat ki lenne az
engedélyes, a jogszabaly mar nem tartalmazza.

A belteriileten megjelend vad kezelésének jogszabalyi lehetdségeivel foglalkozott Czibrik és
Cseh-Zelina tanulmanyaban. (CzIBRIK, CSEH-ZELINA, 2024) Czibrik ¢és Cseh-Zelina
kutatasdban szamos vaddal kapcsolatos élethelyzetet megvizsgaltak, azonban arra a
kovetkeztetésre jutottak, hogy a belteriileten megjelend vad problémajaval kapcsolatos
szabalyozas igen hianyos. (CzIBRIK, CSEH-ZELINA, 2024) A kutatasban javaslatot tesznek arra
vonatkozéan, hogy mely személy legyen jogosult eljarni a belteriileten megjelené vad
kezelése soran, illetve milyen hataridékkel dolgozzanak a kdzigazgatds szervei a probléma
kezelésére vonatkozd hatdsagi eljaras sordn, azonban arra 6k sem keresték a valaszt, hogy a
belteriileten megtelepedett vad altal okozott kart mégis kinek a kotelessége legyen
megtériteni.

Tari, Sandor és Nahlik is foglalkozott kutatdsdban a megoldéasi javaslatokkal, igy a
kérdoéiviikben a megoldasi lehetdségekre is adhattak valaszt a kitoltok. A valaszadok tobb
olyan hatdsag, illetve egyéb szervezet (pl.: mezoor, hegyodr, gyepmesteri szolgalat, kdzteriilet
feliigyelet) meglétét jelezték, amelyek a részt tudnanak venni a probléma megoldasaban, és a
karokozas megeldzésében. Azonban a kutatasban részt vevok 92 %-a szerint sincs megfeleld
jogszabdlyi kornyezet kialakitva a nevezett szervek szerepvallaldsdhoz. Az okozott kar
megtéritésével e kutatas sem foglalkozott. (TARI, SANDOR, NAHLIK, 2020)

7. Konkluzio

Kutatdsom sordn arra a kovetkeztetésre jutottam, hogy a belteriileten megtelepedett vad altal
okozott kar megtéritésének problémajaval hathatosan egyetlen jogszabaly sem foglalkozik. A
jelenlegi jogszabalyi kornyezet alapjan az allapithatdé meg, hogy a Ptk. 6:563. § (1)
bekezdésében foglalt kartelepitési szabaly nem alkalmazhat6 a belteriileten megtelepedett vad
altal okozott kar megtéritésével kapcsolatban, hiszen — mint arra fentebb is hivatkoztam —
hianyzik a feleldsség megallapitasahoz sziikséges azon tényallasbeli elem, hogy a kart okozo
vadaszhat¢ allat vadészteriiletrdl valtson ki. Ennek megfelelden — alkalmazva nem csak a Ptk.
6:563. § (1) bekezdését, hanem a Kuria BH 2022.2.44. szamu precedensképes hatdrozatat is —
egyetlen vadaszatra jogosult sem kdotelezhetd a belteriileten megtelepedett vad altal okozott
kar megtéritésére.

Mindezek alapjan sajndlatos mdédon a karosult kénytelen sajat karat viselni, amennyiben azt
belteriileten megtelepedett vad okozza. Azonban annak megitélése, hogy a kart belteriileten
megtelepedett vad okozta-e vagy sem, csak egy peres eljaras bizonyitasi szakaszaban tud
érvényre jutni, amely peres eljards azonban tovabbi sulyos anyagi terhet rohat a karosultra.
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Az bizonyos, hogy e human-vad probléma egyre gyakrabban fordul eld, amelyet sziikséges
lenne a jogalkotonak kezelni. Allaspontom szerint helyes dontést hozott a Kiria, amikor elvi
jelleggel kimondta, hogy a belteriileten megtelepedett vad altal okozott kar viselésére nem
kotelezheté a vadaszatra jogosult, hiszen belteriileten a vadaszatra jogosult vadészati,
vadgazdalkodasi tevékenységet folytatni nem tud. Azonban azt nem tartom helyesnek, hogy
ezekben az esetekben — megfeleld jogszabalyi rendelkezések hidnyaban — a karosult kénytelen
viselni adott esetben tobb milli6 forintos karat.

Tekintettel arra, hogy a Vtv. 9. § (1) bekezdése alapjan a vad az allam tulajdondban van,
allaspontom szerint az allamnak sziikséges lenne szerepet vallalnia a belteriileten
megtelepedett vad éltal okozott kar karosultak részére torténd megtéritése soran.
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Abstract

Water as a vehicle of antimicrobial resistance (AMR) is a well-known phenomenon.
Therefore, One Health inspired surveillance campaign to detect circulation of antimicrobial
resistance through the ecosystem are very often based on investigation of water samples.
Bacteria belonging to the genera Staphylococcus and Enterococcus are good models in One
Health research because of their ubiquitous occurrence and effortless isolation techniques. In
this study, we aimed to compare different types of water sources as potential spreaders of
AMR staphylococci and enterococci in the ecosystem. For this reason, we took water samples
from the Drava River and small waterholes in a forest area. We hypothesised that rivers could
collect diverse bacteria and resistance from the catchment area, while forest waterholes gather
bacterial contamination from the local wildlife, thus a less diverse resistant bacterial
community characterise them. From 22 and 10 water samples, collected from waterholes and
the Drava River active floodplain, we isolated 21 and 13 bacterial strains, respectively. The
bacterial community of the river proved more diverse, while waterhole samples contained
resistant bacteria to more antimicrobials. In waterhole samples, we detected two methicillin
resistant coagulase negative Staphylococcus strains. The most conspicuous difference
between the two habitats was the predominance of multidrug resistant S. sciuri in the forest
waterholes. We could conclude that water could be a good indicator of AMR contamination
of the ecosystem, and large-scale sampling could reveal the exact epidemiological role of
different water habitats.

Keywords: hyporheic zone, waterhole, multidrug resistance, Staphylococcus sciuri

1. Introduction

Water as a potential vehicle for antimicrobial resistance (AMR) circulation between the three
domains of health is a well-known phenomenon (ZAHEER ET AL., 2020). By monitoring water
sources, researchers can gain information on the circulating genes, key hotspots for evolution
and transmission of AMR, and the risk factors that contribute to the exacerbation of the
problem (LIGUORI ET AL., 2022).

In One Health inspired surveillance programmes, different types of water sources are worth
investigating, whereas waters with different dynamics, different size or different locations can
contribute to AMR transmission in different ways and different extent (DAVIS ET AL., 2022).
In this study we attempted to compare a major stream of Europe with small patches of surface
waters in order to assess the potential contribution of these completely dissimilar water
habitats to AMR circulation.

Rivers are not just channels for water but very complicated ecosystems with great impact on
their whole floodplain area. The water that is transported by the river forms a single system
with the groundwater of the floodplain area. A part of this groundwater flow very slowly
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parallelly by the main current. This so-called hyporheic zone of the river serve as a
subterranean ecosystem for many aquatic organisms (STANFORD & WARD, 1988; FINDLAY,
1995; GOTTSTEIN ET AL., 2023). We hypothesised that floodplain areas with their hyporheic
zones could accumulate bacteria which arrive by floods, therefore these special water systems
could possess a rich bacterial community with higher rate of AMR than the remote areas.

Small surface water patches in forests can serve as important water sources for wildlife during
scarcity of water during the summer drought. The epidemiological role of these waterholes is
confirmed in different parts of the world. All these works ascertained that during harsh
drought periods, these waterholes can contribute to the maintenance and spread of different
bacterial or parasitic diseases (JANSEN ET AL., 2006; NARANJO ET AL., 2008; BARASONA ET AL.,
2017; AMOROSO ET AL., 2019). Based on these data, we hypothesised that AMR can also be
accumulated and transmitted by these watering places. We speculated that in the case of
waterholes, very similar bacteria and AMR phenotype could be detected within a limited
forest area as a consequence of shared water source.

For demonstration of our hypotheses, we chose the genera Staphylococcus and Enterococcus.
These bacteria are ubiquitous and less demanding for culture condition. Both genera can
tolerate salt content in the culture media, therefore salt supplemented enrichment step in the
isolation process can enhance the success (MA ET AL., 2019; JEONG ET AL., 2017; PARIA ET
AL., 2022; NOCERAET AL., 2022).

2. Materials and methods

Based on the hypothesis that both major rivers and small watering sites of wildlife can
transmit AMR between individuals and even between the domains of health, we selected two
wet habitats for sampling. We carried out the sampling in June and July 2024.

Our first sample site was the active floodplain of the Drava River on the common border of
Croatia and Hungary. This river begins in the Alps, in Italy and takes 749 km until its
confluence with the Danube (TADIC AND BRLEKOVIC, 2019). It possesses a 41,810 km?
catchment area (LOCzy ET AL., 2014). The river section in Hungary is mainly a lowland area.
The upstream of this section has got very good water quality, the extent of pollution is very
low, whereas large cities and extensive industrial or agricultural activity are not characteristic
by the river (GvozpIC ET AL., 2011). Despite the extensive channelisation and flood control
activities, the Drava floodplain area is a valuable natural ecosystem (SALEM ET AL., 2020).
The river's hyporheic zone maintains a hydraulic balance with groundwater, therefore the
riverbed, the tributary streams and the groundwater of the active floodplain form a single
system (Figure 1).

Figure 1. Floodplain forest by the Drava River
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The Zselic Hills area is a hilly microregion in the South Transdanubia of Hungary. Though its
climate is under Atlantic influence, most of its surface waters are periodic (Figure 2). During
dry summers, only the main streams remain. During these scarce periods, small waterholes in
the forested area are the only source of water for wildlife (CSIVINCSIK ET AL., 2016).

Figure 2. Waterhole in the Zselic Hills

We took water and mud samples from the study sites. Water samples were taken with sterile
syringe to a sterile plastic tube, which was half-filled with buffered peptone water
supplemented with 20% sodium chloride. As we filled the tube fully, the end concetration of
the salt got 10%. The mud samples were collected by plunging a sterile cotton swab into the
mud and then put it into a tube that was filled with buffered peptone water supplemented with
10% sodium chloride.

The samples were incubated for 48 hours at 36 °C, then we inoculated a plate count agar
(PCA) with the homogenised liquid culture. We incubated the plates for 48 hours at 36 °C and
checked it in every 24 hours. We purified the suspect Staphylococcus (SHAW ET AL., 1951)
and Enterococcus (SWAN, 1954) colonies onto PCA media. After Gram staining, we selected
Gram positive cocci for further investigation by VITEK Compact 2 system. We identified the
bacterial species by VITEK GP card type. Those, which were identified as Staphylococcus or
Enterococcus were processed with antimicrobial susceptibility testing (AST) by AST-P592
card type.

The results of the laboratory work were gathered into an Excel file. The bacterial communities
of the two habitats were compared by the calculation of Sorensen Dice similarity index (D1AS
ET AL., 2021). The antimicrobial susceptibility results were presented graphically by Sankey
charts in Excel Power User. For the statistical comparison of AMR and MDR rates of the two
sites, Fisher's exact test was used in R-statistics software version 4.4.2.

3. Results

By Drava River and within the Zselic Hills, we collected 10 and 22 water or mud samples,
respectively. From the Drava and the Zselic samples, 13 and 21 bacterial strains belonging to
the genera Staphylococcus or Enterococcus could be isolated.
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Table 1. Isolates of Staphylococcus and Enterococcus genera from Drava River and Zselic Hills

. Staphylococcus | Enterococcus |  Number of Number of
Sampling | Sample gy .
site size positive positive Staphylococcus | Enterococcus

samples samples species species

Drava 10 5 5 6 2
River
Zselic
Hills 22 14 7 5 4

From the active floodplain area of Drava River, we isolated S. equorum, S. hyicus, S. lentus,
S. sciuri, S. simulans, S. xylosus. E. faecalis, and E. gallinarum (Figure 3). Among the
staphylococci, 4 MDR strains, a S. sciuri, two S. lentus, and a S. equorum isolates were
detected. The antimicrobials, to which the isolated bacterial strains proved resistant were
fusidic acids (6 strains), benzylpenicillin (4 strains), moxifloxacin (2 strains), clindamycin (3
strains), and fosfomycin (1 strain). S. hyicus and S. simulans strains did not show resistance to
either tested antimicrobial.

From the Zselic Hills study site, we isolated S. aureus, S. haemolyticus, S. kloosi, S. sciuri, S.
xylosus, E. faecalis, E. casseliflavus, E. gallinarum (Figure 3). Among them, we detected 10
S. sciuri strains that were all resistant to at least 3 classes of antimicrobials (B3-lactams,
clindamycin, fusidic acid). Two of these multidrug resistant isolates were methicillin resistant
(MR) by phenotype, as they proved resistant to both cefoxitin and oxacillin. Moreover, these
two MR S. sciuri were resistant also to fosfomycin. Besides S. sciuri isolates, we detected
resistance in a S. kloosi (to benzylpenicillin and fusidic acid) and in a S. xylosus strain (to
fusidic acid). The only one S. aureus isolate proved susceptible to all tested antimicrobials,
like the only S. haemolyticus isolate as well. Among the enterococci, both E. gallinarum
group strain (E. gallinarum and E. casseliflavus) showed resistance against vancomycin.
Moreover, the E. gallinarum strain proved resistant to ciprofloxacin as well.
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Figure 3. Distribution of bacterial species between the two sampling sites

Comparison of the bacterial communities of the two habitats resulted in a Sorensen-Dice
Index of 0.5, which means a moderate similarity. The detailed results of this study can be
accessed in a Supplementary Material on link https://zenodo.org/records/14214070 The
antimicrobial resistance conditions of the isolated bacteria from the two studied habitat are
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presented as Sankey charts. Based on the graphical appearance, the floodplain bacterial
community seemed more diverse with less phenotypic resistance (Figure 4). However, the
waterholes gather a less diverse community with resistance to more antimicrobials (Figure 5).

Drava

S. equorum (3)

1 ——
2 2I
2 2|
1|
3
|
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S. lentus (8)
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1
S. sciuri (3) it

1

' 4 FUS (6)

1
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Figure 4. Antibacterial features of bacterial species isolated from the floodplain

The summarised AMR conditions of the two habitats seemed different. In Zselic waterholes,
among 21 strains, we found 14 resistant isolates of which 10 were MDR. In the floodplain
ecosystem of Drava, among 13 strains, 8 isolates proved to be AMR of which 4 were MDR.
Comparing the two habitats with Fisher's exact test, in the view of AMR and MDR rate, we
obtained P=1 and P=0.477, respectively.
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Figure 5. Antibacterial features of bacterial species isolated from waterholes

4. Discussion

Our study compared two types of wet habitats in the viewpoint of AMR circulation between
the domains of health. We hypothesised that both watering sites for wildlife and major
streams can be vehicles of AMR transmission.
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By sampling in the active floodplain of the Drava River and waterholes of the Zselic Hills, we
succeeded in isolating staphylococci or enterococci from 80.00% and 68.18% of the samples,
respectively. Therefore, we confirmed that sodium chloride supplementation of a general
liquid medium (buffered peptone water) was appropriate for selective culture of bacteria
belonging to both Staphylococcus and Enterococcus genera.

In the Drava ecosystem, we observed a bacterial community, which was rich in
Staphylococcus species. The Staphylococcus community of the Zselic ecosystem was less
diverse, since almost half of the strains belonged to S. sciuri. In the case of enterococci, a
remarkable predominance of E. faecalis could be detected on both sampling site.

Though the sample size was small, differences can be noticed between the two habitats.
Future research with large sample size might reveal the difference between the composition of
Staphylococcus communities of the two types of ecosystems. Based on the current
observation, we hypothesise that rivers can be important vehicles of resistant bacteria.
Molecular genetic investigations might provide more detailed information about the extent of
their effect. In the case of Zselic, the potential role of waterholes in transmission of AMR was
supported by our data. However, in the lack of molecular genetic investigation, these
observations can provide solely indirect evidence of AMR transmission role of watering sites.

The parallel detection of high rate of AMR and E. faecalis suggests that the forest waterholes
were frequently visited and contaminated by animals. This observation agrees with previous
studies, which confirmed the bacterial contamination of these water sources by wild boars
(JANSEN ET AL., 2006; NARANJO ET AL., 2008; BARASONA ET AL., 2017). Our sampling period
was in the summer of 2024, which had an extremely dry weather. The scarcity of water was
severe, therefore a lot of animals had to share the same water sources. Neither direct nor
indirect contacts through these waterholes could be excluded.

The high prevalence of E. faecalis in river samples also draws attention to the contamination
spreader role of the rivers. However, the sample collection of this study was carried out after a
smaller flood, which could alter the normal conditions. In the future, it is worth sampling the
river’s water in different periods of the year to assess the risk of freshwater habitats as
vehicles of bacteria.

By comparison of AMR conditions of the two habitats, we ascertained that benzylpenicillin
and fusidic acid are the antibiotics, to which most of the strains were resistant on both
sampling sites. Benzylpenicillin is one of the first-choice antibiotics in veterinary practice
(GOGGS ET AL., 2021), therefore the widespread resistance was not surprising. However, about
extensive use of fusidic acid we could not find any data. This observation needs further
research to highlight its background.

The most prominent finding was the two, methicillin resistant S. sciuri isolates in the Zselic
Hills, which showed MICs to oxacillin and even clindamycin above the EUCAST clinical
breakpoints (EUCAST, 2024). This observation questioned the routine explanation that S.
sciuri, as an ancient type of staphylococci, is a reservoir of naturally evolved resistance genes
of the Staphylococcus genus (SACRAMENTO ET AL., 2022). We hypothesised that above
naturally occurring mecAl gene, which normally cannot cause phenotypic resistance, these
strains might carry acquired genetic elements as well. Maybe as a result of a human mediated
contamination of the wild domain of health. S. sciuri group can acquire and spread AMR
genes as pathogenic staphylococci. This ability calls attention to these ubiquitous bacteria as
potential threat to human and animal health (DE CARVALHO ET AL., 2024). It was rather
curious that the two CoPS strains, S. aureus (Zselic) and S. hyicus (Drava) did not show
resistance to any of the tested antibiotics.
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In Enterococcus gallinarum strains, we detected vancomycin and ciprofloxacin resistance
with very low MIC on both study sites. In the case of vancomycin resistance, we know that E.
gallinarum, E. casseliflavus, and E. flavescens species can carry intrinsic resistance genes.
The resistance to ciprofloxacin needs further research completed with molecular genetics to
reveal the background.

Though the graphical presentation of the AMR data showed conspicuous difference between
the two habitats (Sankey charts in Supplementary Material), the statistical analysis of AMR
and MDR rates could not reveal any difference between the Drava floodplain and the Zselic
forest waterholes.

Summarising our observations, we can ascertain that both staphylococci and enterococci
could be isolated from environmental samples with high prevalence. Therefore, the chosen
laboratory process was confirmed to be appropriate for these types of samples. The
remarkable rate of AMR and MDR in the isolated strains made them suitable as model
bacteria for investigation of AMR circulation through the domains of health. Our findings
supported the hypothesis that both rivers and watering sites of wildlife can serve as vehicles
of AMR. For better appreciation of this role of water, this research is worth continuing with
larger sample size completed with molecular genetic investigations.
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Absztrakt

A vad—gépjarmi titkozések révén a kozuthalozat jelentds hatast gyakorol a vadon €16 allatok
populacidira, az ¢l6hely-fragmentacids hatasai révén pedig az éldhelylikre is. Magyarorszagon
a megeldz6 intézkedések hidnya okan a nagyvadfajok populacidit is kiemelten érinti a kozati
mortalitds. Vizsgéalatunkban az elérhetd magyarorszagi adatokat elemeztiik a vadeliitések tér
¢s 1dObeli mintdzata tekintetében fajonkénti bontasban. Az elemzés soran a nagyvad
eltitéseket helyeztiik a fokuszba 2000 és 2021 kozott. Eredményeink szerint a vizsgélati
iddszakban 114 562 nagyvad eliités tortént, mely az Osszes vadeliités 35,97%-at képezi. E
legnagyobb szdmban Ozet {itnek el a hazai uthaldézaton, melyen beliil kiilondsen a sutdk az
¢érintettek. A térbeli mintdzat elemzésével egy atfogd képet kaptunk a nagyvadfajok lokalis
allomanyviszonyaiknak és faji sajatossagaiknak az eliitések szamdra gyakorolt hatdsara. A
kozuti infrastruktura tovabbi fejlédése soran az eddigieknél nagyobb hangsulyt sziikséges
helyezni az 6koldgiai szempontokra a tervezési fazisban.

Kulesszavak: kozat, baleset, vadeliités, fenntarthato fejlodés

1. Bevezetés

Az emberiség torténetének utobbi két évszazada az egyre gyorsuld iitemben zajlé technoldgiai
fejlédésrdl szol. Ezzel parhuzamosan zajlik a koziti infrastruktira fejléddése, mely eldsegiti,
hogy a megtermelt javak €s szolgaltatasok a lehetd legrovidebb tuton, a lehetd leggyorsabban
eljussanak a fogyasztokhoz, vagy forditva. Ugyanakkor jelentds mértékben hozzdjarul az
¢lohely-fragmentacio hatasainak er6sodéséhez, ezaltal az €lohelyek altalanos leromlasahoz
vilagszerte (BENNETT 2017). A kozithalozat hosszanak és a regisztralt gépjarmiivek altalanos
¢s folyamatos novekedése évrél-évre tovabb rontja a helyzetet (WILKINS ET AL. 2019;
SCHWABE ET AL. 2000). Magyarorszagon a gyorsforgalmi Uthalézat intenziv fejlédése mellett,
a kozuti jarmiiforgalom is jelentésen novekedett, mig 2000-ben az atlagos napi forgalom 2519
jarmi/nap volt a magyar kozathalézaton (THURzO 2001), addig 2021-re mar 4026
jérmi/napra (JANAS 2022), 52,82%-kal novekedett. A Magyarorszagon forgalomban levd
személygépjarmiivek szama 70%-kal emelkedett ugyanebben az idészakban (KSH 2022). Ez
a folyamat jelentds nyomast gyakorol a kdrnyezetre, kiilonds mértékben a vadon €16 allatokra,
tobbek kozott a vad—gépjarmi {itkozések révén (FORMAN ES ALEXANDER 1998). A nagytest
vadfajok koziil kiilondsen érintett az 6z, a gimszarvas €s a vaddisznd, de a kozepes testméretii
ragadoz6 fajok, mint a borz (Meles meles) vagy a roka (Vulpes vulpes) populécioit is
jelentdsen érinti a kozati mortalitds (LASZLO & FARAGO 2013; MARKOLT ET AL. 2012; CSANYI
ETAL. 2021). A fenntarthato fejlddés 1ényeges kérdése a kozlekedés €s az altala okozott kéros
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hatasok, mint amilyen a vad—gépjarmu iitkozések kezelése is. Vizsgalatunkban az elérhetd
magyarorszagi adatokat elemeztiik a vadeliitések tér és iddbeli mintdzata tekintetében
vadfajonkénti bontasban. Az elemzés soran a nagyvad eliitéseket helyeztiik a fokuszba.

2. Anyag és modszer

Vizsgalatunkban a nyilvanosan elérhetd magyarorszagi adatokat elemeztiik a vadeliitések tér-
¢s 1dobeni mintazata tekintetében, vadfajonkénti bontasban. Ehhez az Orszagos
Vadgazdalkodasi Adattar vadelhullasi adataibol (CSANYI ET AL. 2021) a nagyvad eliitéseket
adatbazisba gyljtottilk a vizsgalati idészakra vonatkozosan (2000-2021). Minden évre
varmegyei szinten Osszesitettilk az adatokat a gimszarvas (Cervus elaphus), a ddamvad (Dama
dama), az 0z (Capreolus capreolus), a muflon (Ovis aries) €s a vaddiszno (Sus scrofa)
esetében. Az elemzéshez felhasznalt atlagos forgalmi adatok az Orszagos Kozuti Adatbankbol
szarmaznak. Az adatbazis kezeléséhez ¢és az eredmények eldallitaisdthoz Microsoft Excelt
hasznaltunk. Az elemzés soran a nagyvad gépjarmi litkozéseket helyeztik a fokuszba, az
adatok varmegyei szinten, faj, ivar és kor szerinti bontasban alltak rendelkezésre. Statisztikai
elemzéshez a PAST4 szoftvert hasznaltuk (HAMMER ET AL. 2001). Az eliitések adatait
Shapiro-Wilk tesztnek vetettiik ala, mely sordn bebizonyosodott az adatok normalis eloszlésa,
ezért parametrikus probakat (ANOVA, Tukey’s pairwise) hajtottunk végre az adatokon a
klaszter analizist kdvetden, mellyel az adatokbdl kovetkezd térbeli mintdzatot elemeztiik. Az
éves trendek vizsgalatara Spearman rank korrelaciot alkalmaztunk.

3. Eredmények

A vizsgalati idOszak alatt 6sszesen 318 480 vadeliitést rogzitettek a vadaszatra jogosultak az
éves jelentéseikben, melybdl a nagyvadfajokat érintd balesetek szama 114 562 (35,97%).
2000 ¢és 2021 kozott abszolut értéken (Spearman rank korrelacié: r = 0,939; p<0,001) és a
napi atlagos orszagos keresztmetszeti forgalomra vetitve is (r = 0,823; p<0,001) novekedett a
nagyvad—gépjarmi iitkozések szama (1. abra).

8000 4500
7000 4000
6000 3500
3000
5000
o
z 2500 ©
< 4000 E
g 2000 =
3000
1500
2000 1000
1000 500
0 0
) v ] © S Q v ™ © > Q
O N O N N N » - M N Vv
A A a4 Y P
mmm Nagyvad elutések (példany) ———Orszagos kozuthaldzat atlagos napi forgalma (jarmd/nap)

1. abra: Nagyvad—gépjarmi iitk6zések szama és a kozuthalozat atlagos napi forgalma orszagosan (2000-2021)
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A 21 ¢év alatt a leginkdbb veszélyeztetett nagyvadfajnak az 6z (n = 88 185; az Osszes
nagyvadeliités 76,97%-a) bizonyult, amely dsszhangban van a nemzetkozileg is tapasztalhato
trendekkel. Az 6z utan a gimszarvas (n = 13 995; 12,18%) és a vaddiszn6 (n = 10 118; 8,83%)
a legtobb eliitést jegyz6 vadfajok. A tobbi nagyvadhoz képest elenyészdé szamban damvad- (n
=2007; 1,75%) ¢és mufloneliitést (n = 297; 0,26%) is jelentettek a vadaszatra jogosultak. 2000
és 2021 kozott az dzeliitések tekintetében abszolut értéken Vas (n = 7319), Gydér-Moson-
Sopron (n = 6309) ¢és Békés varmegyében (n = 6297) iitotték el a legtobb Ozet. A
gimszarvassal val6 iitk6zések a Nyugat- és Dél-Dunantulon a leggyakoribbak (Vas: n = 2227,
Zala: n = 1914; Somogy: n = 1772). Vaddiszn6 kapcséan a legtobb elhullast Veszprém (n =
1215), Pest (n = 1186) és Vas varmegyében (n = 951) rogzitették (2. abra).
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2. abra: Nagyvad—gépjarmii iitk6zések aranya fajonként, vairmegyei szinten (2000—2021)

A térbeli mintazat vizsgalatdra a harom legtobbet eliitott nagyvad esetében varmegyei szinten
az eliitéseket az adott varmegye kozuthalozatanak 100 kilométerére vetitve vizsgaltuk az
adatokat. A nagy variancia miatt sziikséges volt a varmegyék kategorizalasa az eliitések
atlagos szamat tekintve, hogy hasonld értékkel birdé megyéket azonos csoportba helyezve
vizsgaljuk. Ennek sordn klaszter analizist (Ward modszerrel) végeztiink mindharom faj
esetében. Az 6z tekintetében 4 csoportba voltak sorolhatéak a varmegyék (A., B., C., D.) az
éves eliitésszam/100 km alapjan (3. 4bra). A csoportok kozotti kiillonbség szignifikdnsnak
bizonyult (ANOVA:
F@, 89=41,12; p<0,001) A Tukey’s pairwise teszt szintén bizonyitotta a csoportok kozotti
szignifikans kiilonbségeket (A.~B.: Q=4,775, p=0,006; B.<~C.: Q=10,06, p<0,001; A.«>C.:
Q=14,83, p<0,001; A.~D.: Q=9,947, p<0,001; B.<»D.: Q=5,173; p=0,002; C.<»D.: Q=4,883,
p=0,004). Az A. csoportba tartoznak Vas, Komarom-Esztergom, Békés és Csongrad-Csanad
varmegyék atlagosan 18,89 egyed éves Ozeliitéssel 100 kilométerenként a vizsgalati
id6szakban. A B. csoportban Gyo6r-Moson-Sopron és Veszprém varmegye taldlhato atlag
15,43 példany/100 km-el, A C.-ben Borsod-Abatij-Zemplén, Heves és Nograd atlag 8,15
pld/100 km-el, A D. csoportban pedig Bacs-Kiskun, Baranya, Fejér, Hajdu-Bihar, Jasz-
Nagykun-Szolnok, Pest, Somogy, Szabolcs-Szatmar-Bereg, Tolna és Zala atlagosan 11,69
pld/100 km-el.
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3. abra: Varmegyék csoportositasa az 6zeliitések 100 km-re vetitett szama alapjan

A gimszarvas tekintetében ugyanezen elemzést elvégezve harom csoport rajzolddott ki,
szintén szignifikans csoportok kozotti kiilonbségekkel (ANOVA: F(2, 63=283,3, p<0,001;
Tukey’s pairwise: A.«»>B.: Q=33,66, p<0,001; B.«~C.: Q=16,16, p<0,001; A.<~C.: Q=17,5,
p<0,001). Az A. csoport éves atlaga a vizsgalt 21 év soran 0,60 pld/100 km, melybe Bécs-
Kiskun, Békés, Borsod-Abatj-Zemplén, Csongrad-Csanad, Fejér, Hajdu-Bihar, Jasz-
Nagykun-Szolnok, Pest, Szabolcs-Szatmar-Bereg ¢és Tolna varmegyék tartoznak. A B.
csoportban két nyugat-dunantili varmegye, Vas és Zala keriilt atlag 5,83 pld/100 km-el, mig a
C.-be Baranya, Gyor-Moson-Sopron, Heves, Komarom-Esztergom, Nograd, Somogy ¢&s
Veszprém tartozik 3,32 pld/100 km &tlagos eliitésszammal (4.ébra).
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4. abra: Varmegyék csoportositasa a gimszarvas eliitések 100 km-re vetitett szama alapjan

A vaddisznd vizsgélatakor 3 szignifikdnsan kiilonb6zd csoportot sikeriilt elkiiloniteniink
(ANOVA: Fp, 63)=87,16, p<0,001; Tukey’s pairwise: A.<B.: Q=10,02, p<0,001; A.~C.:
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Q=18,65; p<0,001; B.~C.: Q=8,632, p<0,001). Az A. csoportba keriilt Komarom-Esztergom,
Vas €és Veszprém varmegye atlagosan 3,42 eliitott vaddiszn6/100 km-el, a B.-ben talalhato
Baranya, Fejér, Gydr-Moson-Sopron, Pest, Somogy és Zala 1,95 pld/100 km-el, a C.-be pedig
az Osszes tobbi varmegye keriilt (Bacs-Kiskun, Békés, Borsod-Abatj-Zemplén, Csongrad-
Csandd, Hajdu-Bihar, Heves, Jasz-Nagykun-Szolnok, Nograd, Szabolcs-Szatmér-Bereg,
Tolna) 0,68 pld/100 km-el (5. 4bra).
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5. abra: Varmegyék csoportositasa a vaddiszn6 eliitések 100 km-re vetitett szama alapjan

Az Osszegyujtott adatok arra is alkalmasak voltak, hogy a nagyvadfajokon beliil ivari és
korosztaly-besorolasi szinten is vizsgaljuk a nagyvad—gépjarmi {itkdzések gyakorisagat 2000
¢s 2021 kozott.
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6. abra: Nagyvad—gépjarmii iitkdzések faj, kor és ivar szerinti ardnya évenként (2000—2021)
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Ez alapjan elmondhato, hogy a nagyvad eliitések atlagosan 37,68%-4at az 6zsutak teszik ki,
mogotte a bakok 20,78%-kal, a giddk pedig atlagosan az eliitések 18,51%-at teszik ki. A
gimszarvasnal szintén a ndivar érintett jobban, a tehenek évente, atlagosan az eliitések 5,51%-
ban érintettek, mig a bikak 3,70%-ban, a borjak pedig 3,07%-ban. A vaddiszn6 tekintetében a
siildok a legveszélyeztetettebbek, atlagosan 3,36%-0s éves gyakorisadggal, a kocak 2,04%-kal,
a kanok 1,85%-kal, mig a malacok 1,62%-kal jarultak hozzad atlagosan az éves eliitések
szdmahoz a vizsgalati id0szakban (6. abra).

4. Eredmények megyvitatasa és kovetkeztetések

A kozti infrastruktara fejlodése és a forgalom novekedése negativ hatassal van a vadon €16
allatok mortalitdsara. Noha az Osszes vad—gépjarmi {itkozés kisebb hanyadat képezik a
nagyvadfajokat érintd balesetek, azok a vadaszatra jogosultak és a kozlekedésben részt vevok
oldalan jelentkezd karok miatt is nagyobb figyelmet ¢élveznek. Az 6z magasan a legnagyobb
szamban eliitott nagyvadfajunk, ami nem hazai sajatossag, hiszen Kozép-Kelet Europaban
ugyanez a jellemzd (BiL ET AL. 2021, LASZLO ES FARAGO 2013), hasonldan a gimszarvas és a
vaddiszné esetében (PAGANY 2020). Nagy eltérések mutatkoznak az egyes nagyvadfajokat
érint0 balesetek szamaban, melyek leginkabb az eltérd faji sajatossagokra, (allomanynagysag,
populaciddinamikai sajatossagok), eltérd ¢életmodra (napon beliili aktivitds, iddszakos
aktivitas) vezethetek vissza (MORELLE ET AL. 2013) A legtobb, a vad—gépjarmii iitkdzések
témajaval foglalkoz6 szakirodalom kiemeli a megel6zé intézkedések fontossagéat, netan
javaslatot is tesz ezek kivitelezésére, amely nemcsak az emberi biztonsag, hanem a vadfajok
populacidit ért mortalitds miatt is lidvozlendd. Magyarorszdg a megel6zé intézkedések
tekintetében a fejlettebb orszagokhoz képest még elmaradasban van, az 6kologiai szempontok
még nem ¢€lveznek kiemelt figyelmet az 0 kozuati infrastruktira tervezése €s megvaldsitasa
soran.
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A szabadlevegoés erdei 6voda potencialja

Kovacsné Vinkovics Eva

Soproni Egyetem, Benedek Elek Pedagdgiai Kar, Tarsadalom-, Szocialis és Kommunikaciotudomanyok Intézet

Abstract

A fenntarthatd fejlédés kihivasai a pedagogiat is érintik. Fontos, hogy a kihivéasokat
felismerve a pedagogia ezekre 0j értékteremtd valaszokat tudjon megfogalmazni. JO példa
erre a szabadlevegds erdei O0voda, a Waldkindergarten. Az unikalis ovodatipusrél valo
ismeretterjesztés nem titkolt célja a hazai adaptalas lehetdségeinek feltérképezése a
hagyomanyos O6vodak melletti potencidlis alternativaként, mar csak azért is, mert a jelen
tanulmanyban bemutatott mikrokutatds eredménye a kereslet meglétét igazolja. A
kornyezetpedagogia célja a felelds, kornyezettudatos magatartas kialakitdsa mellett az emberi
¢let mindségének fenntartdsa illetve javitasa oly moddon, hogy az egyénnek alapvetd
kornyezeti ismereteket, magatartasi €letviteli mintdkat nyGjtunk. Ennek egyik valdsagos és
leghatékonyabb szintere az erdei 6voda, ahol ,0sszerakhatdé a vilag”, ahol az ismeretek
nincsenek nevelési teriiletekre kiilonitve, hanem a kornyezetet a maga bonyolult
rendszerében, holisztikusan lathatjak a gyermekek.

Kulcsszavak: outdoor tevékenység, kornyezeti nevelés, erdépedagdgia, szabadlevegés 6voda,
fenntarthat6sag

1. Bevezetés és irodalmi bemutatas

A 21. sz4zadi gyerekek jellemzben il kornyezetben, meghatarozott idérenddel nének fel.
Emiatt kevés szabadsdguk van az 6nallo jatékra és a mindennapi mozgasra, ami negativ
kovetkezményekkel jar mind testi, mind pszichoszocialis fejlddésiikre. Ehhez tarsul a digitalis
eszk0zok - mobiltelefonok, tablagépek kijelzdje - egyre fokozottabb jelenléte a gyerekek, sot
mar az 6vodas korosztdly mindennapjaiban is. Ezért minden eddiginél fontosabb, hogy sok,
illetve minél tobb 1d6t toltsenek a szabadban és jol is érezzék magukat ott. A szabadtéri
tevékenységek potolhatatlan kikapcsolodast kinalnak, valamint szdmos fizikai, mentalis és
érzelmi elényt nyljtanak a gyerekeknek.

Az oOvodas gyerekek szabad levegdn toltott optimalis idejére vonatkozoan kiillonbozo
allaspontok érvényesiilnek. Gyerekorvosok ajanldsa az egész gyermekkorra vonatkozik, és
naponta legalabb 3 ora szabad levegén toltott id6t javasol. (HANSCOM, 2016) A Nemzeti
Csalad- ¢és Szocialpolitikai Intézet 2011-ben kiadott ajanlasa a szabad levegdn toltott
optimalis 4-5 ora idGtartamot kiegésziti azzal, hogy a gyerek azt aktiv mozgassal tdltse, azért,
hogy az 6évodaskort gyerek - viszonylag nagyméretii - agyaba elegendd mennyiségli oxigén
jusson. (BALAzs, 2011) A WHO (2019) 3-4 éves kort gyerekekre vonatkozolag legalabb 3
ora kiilonféle tipusu, barmilyen fizikai tevékenységet javasol, melybdl legalabb 1 6ra kozepes
vagy erételjes intenzitdsi mozgas épiiljon be a gyerekek mindennapi életébe. A Nemzeti

crer

torténjen.
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A szabadlevegén toltott 1d6 pozitivan hat az egészségre, ezért foglalkozik vele tobb
tudomanyteriilet, illetve az egészségiigyi haldzat. A friss levegdn toltott idd pozitiv hatdsat
WOLFRAM (2018) harom teriiletbe sorolja, melyek a kdvetkezok:

A szabad levegén toltott id6 1. fizikai elényei abban mutatkoznak meg, hogy a rendszeresen
kint jatszo gyerekek gyakran aktivabbak ¢€s jobb fizikai allapotiak - mert a jaték fejleszti az
erénlétet -, mint kevésbé aktiv tarsaik. A friss levegon végzett mozgas erdsiti az izmokat, a
csontokat, az idegeket, a sziv- és érrendszert és az immunrendszert. A szabadban futva edzik
alloképességiiket, koordindcidjukat ¢és erejiiket, fejlesztik a motoros készségeket ¢&s
egyensulyérzékiiket. A napfénybdl D-vitaminhoz is jutnak, ami fontos az erds csontokhoz és
az egészséges immunrendszerhez.

A szabad levegd nyujtotta természetes kornyezetben a gyerekek kibontakoztathatjak
kreativitdsukat, inspiraljak fantaziajukat. A szabadban valé felfedezés er0siti kognitiv
készségeiket és serkenti kivancsisagukat, megtapasztalhatjdk hataraikat. A természetes
kdrnyezet javitja a koncentraciot. Ezek a szabad levegén toltott id6 2. kognitiv teriileten
megnyilvanulo fejlesztd hatasai.

A 3. emocionalis teriileten a szabadban tartozkodas pozitiv hatdsa abban is megmutatkozik,
hogy lehetdvé teszi a gyerekek szamara az ellazulést, a stresszcsokkentést, a mindennapi élet
negativ hatdsatdl valo elszakadast. Ezen kiviil a szabadban valé jaték szintén lehetdséget kinal
a gyerekeknek a szocidlis készségek fejlesztésére, baritkozasra ¢€és a csapatmunka
gyakorlasara.

Mikrokutatdsom targya: adott sziil6kozdsségben felmérni, hogy Ovodas koru
gyermekiik/gyermekeik - évszakonkénti lebontdsban - naponta mennyi id6t toltenek a szabad
levegén.

2. Anyag és modszer

A Soproni Egyetem Gyakorld Ovodajaba jaro6 ovodasok szabad levegén toltott idejének
mérésére mikrokutatast, idoéhaztartds vizsgalatot végeztem kvalitativ kutatdsi modszerrel.
Félig strukturalt online kérddiv kitoltésére kértem a fent nevezett intézmény sziilokozosségét.
Az intézménybe jelenleg 204 gyerek jar, ezzel a varhatd mintaszdmmal kalkulaltam, ezzel
szemben 44 0 kitoltott kérddiv érkezett vissza, ami 22,5 %-os kitoltottségnek felel meg.

A szocialis adatok — életkor, nem, foglalkozas, iskolai végzettség, lakhely — mellett a
sziiloknek 11 valaszlehetdsége volt arra a kérdésre vonatkozdlag, hogy hany orat tolt
gyermeke évszakonként a szabad levegdn. A kérdésben bennfoglaltatott az az informacio,
hogy az idOtartam megaddsdba szamitsak bele az intézményben feltételezhetden toltott
iddtartamot is. A valaszlehetdségek 2 oras intervallummal, 6sszesen 10 6ra id6tartamot fedtek
le, illetve 1-1 valaszlehet6ség volt az egy oranal kevesebb, illetve 10 6ranal tobb kategoria.

Mivel a kutatés tavlati és kozvetett célja a sziilok korében a szabadlevegds erdei 6voda iranti
érdeklédés mértékének felkutatasa, ezért a kérddiv bevezetdjében rovid, de informativ leirdst
adtam a klasszikus erdei 6voda 1ényegérdl. Erre vonatkozo kérdések szama kettd volt: hallott-
e mar a német nyelvteriileten elterjedt erdei 6vodarol, illetve beiratna-e gyermekét ilyen
intézménybe?
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3. Eredmények

A kiértékelést a szocialis adatok ismertetésével kezdem. A kérddivet 90,7 %-ban nok, azaz
anyak toltotték ki, a gyermekek neme majdnem fele-fele ardnyban oszlik meg. A kitoltok
életkori megoszlasa az 1. sz. abranak megfelelden négy kategoridba sorolhato, 34,1 %-a 30-35
éves, 31,8 %-a 35-40 éves, a kitoltok kozotti legidésebb korosztaly 40 év feletti 20,5 %-ban, a
legfiatalabb korosztaly pedig 13,6 %-ban képviselteti magat, 6k 25-30 év kozottiek.

1. Az On életkora
44 valasz

@ 20-25
@ 25-30
® 30-35
@ 35-40
@ 40 folott
@ Egyéb

1. abra: Megkérdezettek életkor szerinti eloszlasa

A megkérdezettek 39,5 %-anak van egyetemi, 20,9 %-énak foiskolai végzettsége, 14-%-a
szakmunkasképzd iskolat végzett, és 25,5 %-uk egyéb végzettséggel rendelkezik (diagramos
abrazolast lasd a 2. sz. abran). Az egyetemi iskolai végzettség legnagyobb aranya a
kiértékelés soran a késdbbiekben lesz relevans.

4. Az On iskolai végzettsége
43 véalasz

@ altalanos iskola
@ szakmunkasképzé
O féiskola

® egyetem

@ Egyéb

2. abra: Megkérdezettek iskolai végzettsége
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A szabadlevegén toltott 1d6 évszakonként eloszlasat a 3. sz. dbran lathatd tabladzatban
foglaltam Ossze.

1. tablazat: A megkérdezettek gyerekeinek szabadlevegdn toltott ideje évszakonként

1-2 2-3 3-4 4-5 5-6 6-7 7-8 89 | 910 | <1 | >10
Osz 91 | 455 | 18,2 91 11,4 4,5 2,3 - - - -
Tél 341 | 364 25 4,5 - - - - - - -
Tavasz 4,7 | 372 | 233 | 16,3 9,3 4,7 2,3 - - 2,3 -
Nyar 48 | 26,2 7,1 11,9 9,5 9,5 9,5 7,1 9,5 - 4,8

Az 6vodés korban ajanlott 4-5 6ras szabad levegon tartozkodasnak a sziilok nyilatkozata
szerint 6sszel a gyerekek mindossze 9,1 %-a, télen 4,5 %-a, tavasszal 16,3 %-a, nyaron pedig
mindossze 11,9 %-a felel meg, ami minden évszakban jelentdsen alulmarad a remélt, vagy
csak az iskolazottsagi arany miatt is vart eredménytol. A félig strukturalt kérd6iv lehetdséget
nyujt megjegyzések irdsara, mellyel a megkérdezettek kozott volt, aki élt. A megjegyzések
kozott olvashatd, hogy a megadott értéktol pozitiv, de sajnalatos modon negativ iranyba is van
eltérés hétvégén, amikor az intézményen keresztiili szabad levegdén toltott id6 nem
szamolhatd. Ugyanez a tendencia figyelheté meg a valaszadok altal leggyakrabban megadott
id6tartam - évszaktdl fliggetleniil 2-3 ora — tekintetében. Az évszakok koziil ugyanis nydron a
legkisebb a 2-3 6ras szabadlevegén valo tartozkodas aranya. Megfigyelhetd ugyanakkor, hogy
a nyari idészakban a legnagyobb a gyerekek szabadlevegds tartozkodasanak szordsa. Két
extrém értéket is szeretnék megemliteni. Kevesebb, mint egy orat a valaszadok 2,3 %-a jelolte
meg, ami az alacsony mintaszdm miatt csak egy valaszt jelent, mindenképp emlitésre mélto,
mivel 6vodéds gyermekekrdl van szo, valamint amiatt, mert a valasz a tavaszi iddszakra
vonatkozoan érkezett. Orvendetes ugyanakkor, hogy a negativ péld4ji eredménnyel szemben
pozitiv valasz is érkezett 4,8 % aranyban, miszerint a gyermek tobb mint 10 6rat tartozkodik
szabadban, mégpedig nyéari idészakban.

A fentiekben emlitett kozvetett kutatdsi kérdés megvalaszoldsahoz feltett kérdésekre -
Hallott-e mar a német nyelvteriileten elterjedt szabadlevegés/erdei ovodarol?, illetve
Beiratna-e gyermekét erdei ovodaba? — adott valaszokbdl kideriil, hogy mig a sziilék 32
szazaléka nem hallott az emlitett intézményrdl, addig 56,8 szazalékuk nyilatkozott ugy, hogy
beiratnd a gyermekét erdei 6vodaba.

4. Eredmények megvitatasa és kovetkeztetések

A kutatds alapveté célja a Soproni Egyetem Gyakorlo Ovodajaban pilot jelleggel
szabadlevegds erdei dvodai csoport beinditasa érdeklddd sziilok, illetve gyermekeik részére.
Emellett tobb érv szol: a Soproni Egyetem zdld egyetem; van 6vodapedagdgus, valamint
erdészeti-faipari képzése, erddpedagogiai kurzusai; kedvezd kornyezeti feltételek adottak,
példaul az erddteriilet, melynek kivald levegdmindsége orszdgos hirli. A tervek kozott
szerepel, hogy évszakonként egy-egy hetet hirdetiink meg Onként vallalkozo sziilok
gyermekei részére. Fontos szamunkra a tapasztalatszerzés, a jo gyakorlatok kialakitasa. Nem
utolsd sorban a klasszikus erdei 6vodéaban valo tartozkodas lefedi az ajanlott 4-5 6ra szabad
levegdn valo tartdzkodas iddtartamat.

Az erdei 6vodak 1j alternativat és perspektivat jelenthetnek az 6vodai nevelésben.

Németorszagban az 1990-es évek eleje ota 1éteznek ilyen intézmények. Egyre népszeriibbek
nemcsak a sziilok és a pedagogusok, hanem a lakossag korében is. Németorszagban jelenleg
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koriilbeliil 3000 (adat:  https://www.bvnw.de/natur-und-waldkindergaerten/deutschland)
természeti- és erdei 6voda illetve csoport miikodik, és ez a tendencia tovabb emelkedik.
Pontos szamot kozdlni nehéz, mert ez a szam csak a Német Természeti és Erdei Ovodak
Szervezeténél (Bundesverband der Natur- und Waldkindergirten) regisztralt o6vodakat
tartalmazza.

Az elsd erdei Ovodat 1954-ben alapitotta Danidban Ella Flatau. Naponta jart a sajat
gyerekeivel az erddbe jatszani és megfigyelni a természetet. Fokozatosan egyre tobb
szomszéd, barat, ismerds érdeklédott a gyermekfeliigyeletnek ezen forméja irant, akik nem
talaltak ovodai helyet gyerekeiknek. A sziilok 0sszefogtak ¢s megalapitottak a torténelem elso
erdei 6vodajat (BoLAY, 2016).

Németorszagban két pedagdgus, név szerint Kerstin Jebsen és Petra Jager 1993-ban alapitotta
meg az elsé ilyen jellegli intézményt Flensburgban, Schleswig-Holstein tartomanyban. Nem
meglepd, hogy éppen a dan-német hatdron. A két pedagogus mar az dvodapedagogus
képzésiik soran érdeklédott az oOvodai nevelés alternativ formai irant, mignem 1991
aprilisaban egy szaklapban megjelent cikk ,,Ein Kindergarten ohne Tiiren und Wénde* (Ajtok
¢s falak nélkiili 6voda) cimmel felhivta a figyelmiiket a daniai erdei 6voddk mozgalmara. A
déaniai erdei 6vodakban tett tobbszori latogatds arra 0sztondzte dket, hogy sajat erdei 6vodat
hozzanak 1étre. 1991. szeptember végén pedagodgusokkal és pszichologusokkal kozdsen
kidolgoztdk a pedagogiai programjukat €s egyesiiletet alapitottak. Egyesiiletiiket 1992
oktoberében elismerték. Modelljiket kdvetve egyre tobb ilyen intézmény jelent meg
Németorszagban (HAFNER, 2002).

MikLITZ (2004) az erdei Ovodanak alapvetden két formajat kiilonbozteti meg: 1.
klasszikus/tiszta, 2. integralt erdei 6vodat. Ezek mellett 1éteznek olyan hagyoményos 6vodak,
melyek erdei projekteket, projektheteket, -napokat szerveznek és magukat erdei 6vodanak
nevezik. A tovabbiakban csak a klasszikus erdei 6voda bemutatasara szoritkozom, mivel az
integralt eredi ovoda lényegében a klasszikus erdei ovodai koncepcid beillesztése a
hagyomanyos, zart lakoterti 6voda programjéaba.

Nem véletlen a magyar szabadlevegds 6voda, illetve a német nyelvteriileten elterjedt ,tetd €s
falak nélkiili 6voda” terminus, ugyanis a klasszikus erdei 6vodanak nincsen klasszikus
értelemben vett dvodaéplilete, az erdébe kihelyezett, a funkcionak megfeleléen atalakitott
lakokocsi, vagy konténerhaz all rendelkezésre kedvezdtlen iddjaras esetén behuzddni, étkezni.
Veszélyes, eldre jelzett rendkiviili 1d6jaras esetén egyes erdei 6vodak sajat, zart lakoterti
6vodaval vagy hagyomanyos ovodaban 6vodai csoporttal rendelkeznek a kozeli lakott
teriileten, hogy rendkiviili iddjarasban is biztosithassak az oOvodai tartézkodast. Ilyen
esetekben a gyerekeket reggel a sziileik mar a zart lakoterli dvodaba viszik. Egyébként a
gyerekek 1ddjarastol fiiggetleniil a ,,Nincs rossz id6, csak a rossz 6ltdzet” mottot kovetve a
friss levegdn tartdzkodnak. Ez teszi lehetévé szdmukra, hogy kozvetleniil, akar szo szerint a
boriikdon érezve, jellemzden azonban multiszenzorosan, minden érzékszerviikon keresztiil
tapasztaljak meg a kornyezetet. MIKLITZ (2004)

Az intézményben vald tartdzkodds iddtartama jellemzden 8:30-12:30-ig tart, amitdl
pedagdgiai programonként lehet eltérés, jellemzden a hosszabb ott tartozkodas javara.

Az erdei 6voddban lényegesen nagyobb mozgastér all rendelkezésre, mint a zart lakoter
ovodaban. Itt szabadon érvényesiilhet a gyermekek oOvodas kordra jellemzé nagyfoku
természetes jaték- €s mozgasigény. Az erdd nagy teret biztosit kiillonféle mozgasformakhoz.
Nemcsak a nagymozgdsok, hanem a finommotorika is fejleszthetd, rajzolashoz a kisebb
kovek, vékony gallyak allnak rendelkezésre.
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Ami a kereskedelemben kaphatd jatékok hasznalatat illeti, az erdei 6vodakban néhany
eszkoztOl eltekintve szinte teljesen melldzik. Gyokerekkel, botokkal, kovekkel jatszanak, ami
elOsegiti a gyerekek onallosagat, kreativitasat, fantazidjukat pedig fejleszti. A gyerek jatszhat
egymaga, vagy a tarsaival kozosen. A kész jatékok hianya viszont kooperaciora, interakciora
készteti, ami tamogatja a nyelvi fejlédést.

A szabadlevegds erdei 6voda elonyeként soroljak fel az alacsony fenntartasi koltségeket a
rezsikoltségek, fiités, takaritds, épliletkarbantartasi koltségek hidnya, illetve 1ényegesen
alacsonyabb mértéke miatt.

Az egyes erdei 6vodak koncepcioikba kiilonb6z6 tematikara (testmozgas, kornyezeti nevelés,
szocialis készségek fejlesztése) helyezhetik a hangsulyt. A jogszabalyi irdnymutatasok mellett
nincs altalanosan érvényes, minden erdei 6vodara egyforman kételezd koncepcio.

A kornyezetet azok értékelik, ovjak és gondozzak, akik ismerik azt. (MOLNAR, 2009) A
megismerés valosagos €s leghatékonyabb szintere lehet az erdei 6voda, ahol ,,6sszerakhat6 a
vilag” (CzipPAN, 2002), ahol a kornyezetet a maga bonyolult, holisztikus rendszerében
tapasztalhatjak meg a legkisebbek, ahol megalapozhat6 a feleldsségteljes 1€t a természetben, a
természettel a One Health koncepcidonak is megfeleld banasmod. A Magyarorszagon
hagyomannyal rendelkezé erdei iskolara ¢és kornyezetpedagogiara alapozva lehet a
nemzetkdzi hagyomannyal rendelkezé erdei 6voda koncepcidjat kidolgozni, hazai
megvalositasat elokésziteni.
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Abstract

The fundamental principle of One Health is that in the lack of a healthy ecosystem, the health
and well-being of humankind are inconceivable. Antimicrobial resistance (AMR) is one of the
main focuses of One Health research. Monitoring AMR in wildlife proved to be a good
indicator of ecosystem health. The genus Staphylococcus possesses ubiquitous distribution,
halophilic character, and moderate demands during laboratory isolation. Thus, this bacterial
taxon could be a good model for assessment of AMR circulation through the ecosystem. In
this study, we collected nasal swab samples from 19 red deer and 19 wild boars that were
hunter-harvested in a nature conservation area. We isolated 41 Staphylococcus strains, of
which 24% belonged to S. aureus and 17% did to S. sciuri. We detected high rate (39.02%) of
resistance to benzylpenicillin, and the occurrence of phenotypic methicillin resistance in
4.88% of the isolates. Multidrug resistance (MDR) was confirmed in 10 isolates (24.39%), of
which 7 belonged to S. sciuri species. MDR strains mostly occurred in wild boar samples.
None of the S. aureus strains showed methicillin resistance or MDR. In a conclusion, we
confirmed that nasal cavities of wild ungulates are rich source of staphylococci, which could
be isolated by a simple method based on halophilic feature of the bacteria. The rate of both
AMR and MDR proved to be high, especially in S. sciuri strains. This observation draws
attention to the potential health risk of the ubiquitously distributed coagulase negative
Staphylococcus species.

Keywords: antimicrobial resistance, multidrug resistance, methicillin resistance,
Staphylococcus sciuri, wildlife

1. Introduction

The concept of One Health is based on the Manhattan Principles, which were established two
decades ago, in 2004. The foundation of One Health approach is the recognition that the
health and sustainable maintenance of wildlife in natural reserves are mutually interdependent
with the health of human communities and their domesticated animals (ZINSSTAG ET AL.,
2011). Complex health challenges that occur at the human - domestic animal - ecosystem
interface always need transdisciplinary collaboration of different fields of sciences in a more
holistic manner (MIN ET AL., 2013). Antimicrobial resistance (AMR) is a prominent example
of complex health problem that can circulate between the domains of health without any
impediments (LIGUORI ET AL., 2022). Therefore, surveillance of AMR in wildlife populations
can provide valuable information about the contamination of the ecosystem with resistant
genes (ABDULLAHI ET AL., 2021).
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The Staphylococcus genus is a ubiquitous taxon of bacteria, which can cross the boundaries of
the domains of One Health (ABDULLAHI ET AL., 2021; ELNAGEH ET AL., 2020; SILVA ET AL.,
2022). Thus, staphylococci are good model bacteria for investigation of AMR by One Health
approach (CuNYy ET AL., 2024). Additional benefit of staphylococci as models that their
demands during in-vitro growth are not impracticable. Since the members of Staphylococcus
genus are halotolerant, sodium chloride supplementation of any general nutrient media is
appropriate for selective culture of these bacteria (CHOI ET AL., 2014; JEONG ET AL., 2017; MA
ET AL., 2019).

Previous research activities have confirmed that wild ungulates can accumulate staphylococci.
LUzzAGO ET AL. (2022) detected a 90% prevalence of S. aureus in nasal swab samples gained
from red deer in the Central Italian Alps. RAMOS ET AL. (2022) found lower prevalences in red
deer (53.7%) and wild boar (21.7%) in Portugal. The occurrence of AMR genes in wildlife
originated staphylococci are confirmed and suggested to be a relevant threat to public health
(LIENEN ET AL., 2024; ABDULLAHI ET AL., 2021).

Based on the literature data, we hypothesised that wild ungulates, especially the most
abundant red deer and wild boar, can be good target species to survey AMR staphylococci by
laboratory processing their nasal swab specimens.

2. Materials and methods

We carried out a One Health approach AMR surveillance within a nature protection area. We
chose this type of habitat to avoid potentially highly contaminated areas, e. g. close vicinity of
industrial farms, intensive arable lands or large cities. Our study site was the Zselic
Landscape Protection Area (LPA), a hilly region in the South Transdanubia of Hungary
(Figure 1). The area is highly forested with a large, 6,000 ha forest core. Settlements and
agricultural activity are characteristic on the peripheries of the area. Inside the strictly
protected area, a forest hotel, the Zselic Starry Sky Park observatory, and a touristic attraction
with a fishpond represent the most important human impact. The Zselic LPA is the part of the
country's most important big-game area with the highest density of red deer and wild boar in
Hungary (CSIVINCSIK ET AL., 2016).

Figure 1. Localization of the sampling site in Hungary.
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The samples were gathered during group hunting events of the 2023-2024 wildlife
management year, between November and January. The nasal cavities of the carcasses were
sampled with a sterile cotton swab. Just after the acquisition, we put the swab into a tube
filled with buffered peptone water supplemented with 10% sodium chloride. We transported
the specimens into the laboratory in 2 hours after the hunting event.

In the laboratory, we incubated the inoculated media for 24 hours at 36 °C, and then we
homogenised the liquid media and put a loop of inoculum onto the surface of plate count agar
(PCA) media and put back to the incubator for another 24 hours. We evaluated the plates by
colony morphology and transfer the suspect Staphylococcus colonies onto another PCA
medium (Shaw et al., 1951). With pure cultures, we carried out Gram staining and Gram-
positive cocci were selected for identification and antimicrobial susceptibility testing (AST)
by VITEK Compact 2. For these purposes, we used VITEK GP and VITEK AST-P592 card

types.

The results of the identification and AST were gathered in an Excel file. The similarity of the
bacterial community and AMR pattern of the red deer and the wild boar were compared by
calculation of Sorensen-Dice similarity index (DIASET AL., 2021).

SpI = 2X|1XNY]|
IXI + Y]
where
X = number of Staphylococcus species or resistance against an antimicrobial in a host species

Y = number of Staphylococcus species or resistance against an antimicrobial in the other host species.

The AMR pattern of staphylococci in the two host species was presented in a Sankey chart in
Excel Power User.

4. Results

We collected 38 nasal swab specimens from 19 red deer and 19 wild boar carcasses. From all
investigated carcasses, we could isolate one or more strains of bacteria belonging to
Staphylococcus genus. In total, 42 isolates belonging to 13 different Staphylococcus species
could be identified (Table 1).

In red deer, S. aureus, while in wild boars, S. sciuri was the predominant Staphylococcus
sepcies. The difference between the Staphylococcus communities of the two host species was
conspicuous (Figure 2) and supported also by the Sorensen-Dice index, which proved to be
SDI=0.471 indicating a moderate overlap.

From the 42 isolates, one could not be tested for AST because of weak growth. Among the 41
AST tested isolates, 16 proved to be benzylpenicillin resistant. Besides this AMR condition,
clindamycin and fusidic acid were those antimicrobials to which a lot of strains showed
resistance. All 7 clindamycin resistant isolates belonged to S. sciuri species. Multidrug
resistance (MDR) could be detected in 10 strains, 1 in red deer and 9 in wild boars. In a red
deer originated S. xylosus and a wild boar originated S. equorum, we observed the phenotypic
features of methicillin resistance, whereas these strains were resistant to both cefoxitin and
oxacillin, besides benzylpenicillin resistance.
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Table 1. Distribution of Staphylococcus species between red deer and wild boar hosts

Bacterial species Red deer Wild boar
(n=19) (n=19)
S. aureus 52.63% 0
S. carnosus ssp. carnosus 0 4.34%
S. chromogenes 0 4.34%
S. equorum 5.26% 4.34%
S. gallinarum 0 8.7%
S. hominis ssp. hominis 0 4.34%
S. hyicus 10.52% 17.04%
S. lentus 5.26% 0
S. saprophyticus 0 4.34%
S. sciuri 10.52% 21.74%
S. simulans 0 17.04%
S. warneri 5.26% 0
S. xylosus 10.52% 13.04%

| S. sureus 24%

2 S ) 2%
B S Jjentus 2%

——l S. equorum 5%

I S. hywcus 14%

S. gallinémm 5%

S hominis ssp

hominis 2%

S. saprophyticus
2%

S. simulans 10%

Figure 2. Pattern of Staphylococcus isolates between red deer (RD) and wild boar (WB) hosts.

Comparing the AMR pattern of staphylococci in the two host species, we calculated
Sorensen-Dice index SDI1=0.833 indicating a remarkable similarity.
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4. Discussion

The central focus of this study was to evaluate the potential of a Staphylococcus bacterial
surveillance in wildlife for assessing the AMR contamination of natural ecosystems. Though
the sample size of this pilot study was low, we detected high prevalence of staphylococci,
whereas we could isolate staphylococci from all investigated nasal swabs. This observation
agreed most of the European studies, which confirmed also high prevalence of staphylococci
in wild ungulates (LUZZAGO ET AL., 2022; RAMOS ET AL., 2022; LIENEN ET AL., 2024.) The
high occurrence rate of S. aureus in red deer is also a well-known phenomenon (Luzzago et
al., 2022; Ramos et al., 2022).

The high rate of AMR, especially resistance to benzylpenicillin in wildlife samples are
detected in different parts of Europe (ABDULLAHI ET AL., 2021; MARTINEZ-SEIJES ET AL.,
2023). Methicillin resistance (MR) is also frequently observed in S. aureus in wildlife hosts
(RAMOS ET AL., 2022; RAMOS AND CUNHA, 2024; CUNY ET AL., 2024). In this study, we found
MR in two coagulase negative Staphylococcus species, S. xylosus and S. equorum, but not in
S. aureus. This phenomenon disagrees with most European study, therefore it needs further
research on a larger sample size to reveal its epidemiological background.

Our most prominent observation was the high occurrence of resistant bacteria and MDR in the
wild boar host species. Among the 10 MDR isolates, 7 belonged to S. sciuri. This bacterial
species together with S. lentus, S. vitulinus, S. fleuretti, and S. stepanovicii forms the S. sciuri
species group (NEMEGHAIRE ET AL., 2014), which was reclassified and moved to the
Mammaliicoccus genus based on their dissimilar genetic characteristic (SACRAMENTO ET AL.,
2022). These species represent an ancient line of staphylococci, therefore a lot of resistance
gene of the Staphylococcus genus evolved in this group (NEMEGHAIRE ET AL., 2014). Recent
research papers consider S. sciuri group as a rich reservoir of different types of AMR genes,
thus a severe threat for public health (DE CARVALHO ET AL., 2024; SACRAMENTO ET AL., 2022).

Our study site was a strictly protected area with moderate human impact. The touristic
pressure of this area began to increase during the COVID-19 pandemic when people turned to
less crowded touristic targets. However, this human presence is not comparable with popular
touristic attractions of Hungary. This small-scale surveillance could provide only a snapshot
of the AMR situation of the investigated area. A continuous sampling strategy could
demonstrate the influence of touristic activity on the trends of AMR in the ecosystem.

An additional result of our study was the demonstration that salt tolerance was an appropriate
characteristic for successful selective culture of diverse community of staphylococci. The
high isolation rate verified the efficiency of this method in Staphylococcus surveillance in
wildlife originated samples.

Summarising our observations, we confirmed that Staphylococcus infection of wild ungulates'
nasal cavity is a good target for AMR monitoring in natural habitats. The applied laboratory
technique was appropriate to succeed in isolation of staphylococci. The main limitation of this
study was the small sample size, which could not make the conspicuous trends of
Staphylococcus diversity and AMR pattern be confirmed by statistical analysis. Moreover, the
completion of this research with molecular epidemiological investigations could provide more
detailed information on AMR circulation between the three domains of health.
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Abstract

Pets can improve modern people's physical and mental health and enhance their social well-
being. However, the intensive coexistence with companion animals also carries the possibility
of human infections. We analysed 37 individually collected canine faecal samples to
determine the parasite richness and prevalence. To explore the factors that determine the
diversity of parasites, we carried out a questionnaire survey. The overall prevalence of
parasitism in the sampled dogs proved to be 43.2% (C195%=28.18-59.54%). We found seven
endoparasite taxa: Cystoisospora spp., Alaria alata, Angiostrongylus vasorum, Toxocara
canis, Ancylostomatidae, Capillariidae and Trichuris vulpis. The diversity of endoparasitic
species was significantly influenced by how the dog was kept and the total number of dogs in
the family. The results reflect the importance of dog-keeping practice and socioeconomic
factors that could contribute to the endoparasitic richness of infrapopulations in certain hosts.

Keywords: pet, endoparasite, dog-keeping, socioeconomy

1. Introduction

Dogs play the most significant role worldwide among pets living close to humans. According
to some estimates, more than half of the world's human population owns a dog as a pet
(HEALTH FOR ANIMALS, 2022). This ratio is very similar in Hungary. A representative survey
conducted in 2021 shows that 50.4% of the Hungarian population keeps one or more dogs as
companion animals (VETTER ET AL., 2022).

Pet ownership can improve modern people's physical and mental health and enhance their
social well-being (JENNINGS, 1997). However, the strong physical connection that exists in the
shared living environment may enhance the cross-infection of zoonotic pathogens between
animals and humans (OVERGAAUW ET AL., 2020). Of the countless endoparasites in dogs, 60
may cause zoonotic diseases (RINALDI ET AL., 2006). Thus, direct and intensive coexistence
with companion animals also carries the possibility of human infections.

Several factors influence the spread of canine endoparasites, of which the most decisive are
environmental factors. Under optimal climatic conditions (e.g., temperature, humidity,
vegetation), the parasite eggs may survive for months or occasionally years and maintain their
potential infectivity (TRAVERSA ET AL., 2014). However, the acquired helminth infection's
diversity and intensity also depend on the owners' socioeconomic conditions. Low-income
households are likely to be able to provide little or no vaccination and deworming treatments
for dogs. In addition, material deprivation leads to poor animal nutrition. As a result, pets are
more likely to become infected with parasites and thus pose a greater risk to the owners and
their families (FUNG ET AL., 2014; FLORES ET AL., 2022).
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Our research aims to highlight what human factors influence the diversity of endoparasites in
pet dogs in one of Hungary's most socio-economically deprived regions.

2. Material and methods

We collected individual faecal samples from 37 dogs in a settlement in Inner Somogy. The
samples were taken to the parasitological laboratory of the Kaposvar Campus at Hungarian
University of Agriculture and Life Sciences. The microscopic examinations were
implemented within 48 hours after the arrival of the samples. Until processing, the faecal
materials were stored at 4 °C. The Wisconsin flotation method investigated the samples using
3 g of faeces and ZnSO4 solution (specific gravity: 1.3) as flotation fluid. For lungworm
larvae isolation, the Baerman method was applied. We allowed the sample to dip into 22 °C
tap water for 12 hours (ZAJAC ET AL., 2021).

The observed oocysts, eggs and larvae were identified by their morphological characteristics
and sizes. (ZAJAC ET AL., 2021). The determined parasites were recorded at the species or
family level. For the observed parasitic taxa, their prevalence and 95% confidence interval
were determined. For this step, we used the QPweb statistical software (REICZIGEL ET. AL.,
2019).

During the sample collection, the owners of the animals filled out a questionnaire. The
questions related to the conditions of keeping, deworming treatments, and the socioeconomic
conditions of the owner families (Table 1). For endoparasitic diversity, correlation coefficient
(B), odds ratio (OR) and 95% confidence interval (CI) were calculated by Poisson logistic
regression. If a p-value was less than 0.05, the effect of a particular independent variable was
accepted as significant. The statistical analysis was carried out using SPSS (v.26) software.

Table 1. Dependent variable and explanatory variables involved in regression model concerned to the
endoparasitic diversity.

Type of the variable | Name of the variable Explanation Unit
dependent helminth diversity the number of parasitic taxa in a dog continuous data
independent dog keeping how to keep the dog categorical data
1: free in the garden
2: continuously
chained
independent deworming number of deworming treatments in a categorical data
year 1: 1-2x annually
2: 1xannually
3: never
independent dog number number of dogs kept by the family continuous data
independent family size number of family members continuous data
independent family income monthly family income comparing to categorical data
minimum wage (433 €) 1: less than 433 €
2:1-2.5x433 €
3:2.5-6.5%433 €
4: 6.5x433 €<
independent family sizexfamily interaction between the two variables continuous data
Income
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3. Results

The overall prevalence of the isolated endoparasites proved to be 43.2% (C195%=28.18-
59.54%). Analysis of faecal samples from animals revealed the presence of a total of seven
endoparasites. Among them there were one protozoan (Cystoisospora spp.), one fluke (Alaria
alata) and five nematodes (Angiostrongylus vasorum, Toxocara canis, Ancylostomatidae,
Capillariidae, Trichuris vulpis). Four taxa of the detected parasites are considered zoonotic
pathogens (A. alata, T. canis, Ancylostomatidae, Capillariidae). Hookworms and T. vulpis
were the most common, while A. alata was found in only one animal sample (Table 2).

Table 2. Prevalence of the identified endoparasites from dogs (*95% confidence interval)

Taxon Number of infected dogs Prevalence (C195%)*
Cystoisospora spp. 2 5.4% (1-18.5%)
Alaria alata 1 2.7% (1-14.4%)
Angiostrongylus 3 8.1% (2.2-21.4%)
vasorum
Ancylostomatidae 9 24.3% (13-40.5%)
Toxocara canis 2 (1-18.5%)
Trichuris vulpis 8 21.6% (10.3-37-7%)
Capillariidae 4 10.8% (3.5-25.5%)

The diversity of endoparasitic species was significantly influenced by how the dog was kept
and the total number of dogs in the family. Chained dogs were four times more likely to carry
more endoparasite taxa (3=1.375, OR=3.954, p=0.030) than free kept animals. The increased
number of dogs kept in the family doubled the parasitic diversity (3=0.674, OR=1.961,
p=0.022). Among the variables, the family income showed a negative trend (8=-2.114,
OR=0.121, p=0.058). The lower the category of family income, the greater the number of
endoparasitic taxa observed in pets (Table 3).

Table 3. Results of the Poisson regression analysis of the relation between the endoparasitic diversity and
potential risk factors in dogs (*correlation coefficient, **odds ratio, ***95% confidence interval of OR)

Factor B* OR** | CI95%*** | p-value
dog keeping 1.375 | 3.954 1.14-13.7 0.030
deworming 0.272 | 1.313 0.41-4.21 0.647
dog number 0.674 | 1.961 1.1-3.49 0.022
family size -0.345 | 0.708 0.39-1.3 0.263
family income -2.114 | 0.121 | 0.014-1.07 0.058
family sizexfamily income | 0.330 | 1.391 | 0.922-2.099 | 0.116
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4. Discussion

During the study, the isolated worm taxa showed significant similarity with the occurrences
observed in Hungary and other regions of Europe (FOK ET AL., 2001, IHNACIK ET AL., 2023;
MORANDI ET AL., 2023). The highest prevalence was observed in the case of hookworms
(Ancylostomatidae) and T. vulpis (FOK ET AL., 2001). Interestingly, T. canis, which proved
very common in previous regional studies, was confirmed in only two animals (5.4%). The
prevalence of this parasite in dog populations is usually high (IHNACIK ET AL., 2023);
however, only two dogs were isolated in this study. This observation agrees with some
northern European studies, confirming lower infection rates (GRANDI ET AL., 2021; RAPP ET
AL., 2024).

The only dog infected with A. alata was a chained animal with a permanent muddy puddle of
about 20 m? in the yard, which may have provided an opportunity for the continued presence
of frogs. In the case of A. vasorum, the prevalence (8.1%) differed significantly from the
infection level previously observed in Hungary. In a national survey, Schnyder et al. (2015)
analysed blood samples from dogs and found a 4.09% prevalence of the parasite.

The range of movement of chained dogs is considerably limited. Their everyday actions (e.g.
feeding, excretion) are carried out only in a narrow and limited area. Consequently, the
parasitic stages shed from the small intestine of animals will likely be significantly
accumulated in their environment. This highly contaminated area can cause their continuous
reinfection. Similarly, the number of dogs also affected the diversity of parasites. In animals
kept in larger numbers, a greater pathogen diversity was observed. As a consequence of
keeping several dogs together, the chance of cross-infection and parasites’ accumulation
around the pets increase.

Although this small sample size could not confirm it statistically (p=0.058), it was assumed
that the socioeconomic conditions of families with dogs may also markedly impact animal
contamination. As a result of lower family income, endoparasite diversity increased. Pets in
low-income families are likely to receive little or no veterinary care because the owner has no
monetary resources to pay for treatments, including deworming and vaccination. Presumably,
these animals are fed with poorer quality feed, which makes them more vulnerable to parasitic
infections due to the insufficient immune system function (FUNG ET AL., 2014; FLORES ET AL.,
2022).

Despite the limited sample size, our study reflected the importance of dog-keeping practice
and socioeconomic factors that could contribute to pet dogs' endoparasitic richness. Animal
welfare and keeping, human well-being, and the shared environment are all interrelated.
Inadequate dog ownership in low-income families can significantly contribute to the
deterioration of the animal's health status, and it can also promote infection of the owners
themselves with zoonotic pathogens.
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Abstract

We performed monitoring activities using camera traps in our research as part of the
"Snapshot Europe2023" European initiative. The study site was located in areas bordering
urban areas in Sopron, Hungary. A total of 10 cameras were installed in peri-urban zones, and
the survey was carried out between September 1 and October 31, 2023. Following the survey
protocol, the camera traps were positioned at a height of 50 cm, with each detection
generating three consecutive images. Independent events were defined as those with a
minimum interval of 30 minutes between occurrences. Over the observation period, 19 wild
animal species and two domestic species (dogs and cats) were recorded, resulting in 296
detections. The blackbird was the most frequently observed among bird species, while roe
deer appeared most commonly among mammals. Wild boar, red fox, beech marten and other
predatory species were also confirmed. The artificially influenced habitats exhibited high
species diversity. The temporal patterns of detections revealed that nocturnal mammal species
also displayed daytime activity. These species utilized the peri-urban habitats not only for
foraging but also as resting sites. Based on our results, we concluded that urban-adjacent
habitats provide suitable shelter and abundant food resources for various animal species while
contributing to potential conflict situations.

Keywords: human-wildlife interactions, sustainability, camera trap, deer, wild boar

1. Introduction

The Snapshot Europe project is a comprehensive, community-based research initiative to
monitor various wildlife species across Europe (SMITH & ALVEY, 2022). The initiative
originated in North America (COVE ET AL., 2021; KAYS ET AL., 2020). The project is based on
a unified protocol system that employs coordinated and standardized camera trapping
methodologies and open-access databases. The initiative aims to enable participants to collect
samples from any region across different habitats and wildlife species. Collaborators monitor
multiple sites for at least three weeks during September and October of a given year, and the
collected data and images are stored in a shared database (SMITH ET AL., 2022).

Camera traps are particularly effective tools for observing animal behaviour and life patterns.
They can be applied, for instance, to study nest predation and activity patterns of birds
(CUTLER & SWANN, 1999), analyse feeding site usage (TARI ET AL., 2009), population
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estimation (PALENCIA, 2021; ENETWILD-CONSORTIUM, 2023), and estimate of habitat
utilisation characteristics (MACE ET AL., 1994; KARANTH, 1995; NAHLIK ET AL., 2014).

Urban areas cater to human needs and increasingly provide suitable habitats for various
wildlife species. Urbanisation impacts natural ecosystems, disrupting their stability, which
leads to formerly forest- and field-dwelling, human-avoiding wildlife species appearing and
settling in human-populated areas (HELTAI & Sz6cs, 2009). Animals that venture closer to
human settlements typically tolerate human presence well or remain active only when human
activity is minimal. Species in urbanised environments have adapted to human activity and do
not perceive human presence as a threat. In Hungary, the most commonly studied mammalian
species in urban environments include wild boar (Sus scrofa) (TARI ET AL., 2016; CSOKAS ET
AL., 2020), red fox (Vulpes vulpes) (LANSZKINE & LANSzKI, 2005; PRONAY ET AL., 2022), and
beech marten (Martes foina) (HELTAI ET AL., 2005; TOTH ET AL., 2009).

This study, conducted as part of the Snapshot Europe 2023 survey, examined the presence and
behavioural characteristics of various wildlife species in areas bordering urban areas in
Sopron. The findings contribute to a more detailed understanding of the ethology of wildlife
species inhabiting urban environments and may offer insights into potential solutions for
human-wildlife conflict mitigation.

2. Material and methods

The research area is located in northwestern Hungary, in the western suburban region of
Sopron. It encompasses approximately 170 hectares and can be characterised as a diverse,
mosaic-like habitat complex (Figure 1). A total of 10 Spypoint Tiny camera traps were
deployed across the study site. On average, the cameras were positioned 177 meters from
residential properties and at least 200 meters apart. For each camera site, a buffer zone with a
100-meter radius was designated, within which microhabitat classification was conducted
using the Hungarian Ecosystem Base Map, a habitat map with a resolution of 20x20 meters
(AGRARMINISZTERIUM, 2019).

Figure 1. Study area and camera traps
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During the study, the camera traps were deployed by the Snapshot Europe protocol,
positioned 50 cm above ground level. The cameras were checked, and batteries were replaced
every week, and the monitoring period was extended from September 1 to October 31, 2023.
The captured images were reviewed and subsequently uploaded to the Snapshot Europe
database and recorded in an MS Excel database. The results presented in this study are based
on the analysis of this data. The data were analysed using the PAST 4 software (HAMMER ET
AL., 2001).

Each image was documented with the date and exact time of capture, the group of the
observed species (human/domestic animal, bird, or mammal), and species identification when
possible. Observations of the same species were considered independent events if there was a
minimum interval of 30 minutes between appearances (SMITH & ALVEY, 2022).

3. Results

As the study's first step, the trap sites' microhabitat characteristics were analysed using habitat
cover values within the designated buffer zones. A cluster analysis was performed based on
these habitat cover data, classifying the trap sites into four habitat types. These were as
follows: Group A: Enclosed gardens and orchards (camera sites 1, 2, and 3), Group B: Arable
land (camera site 8), Group C: Artificial grasslands with tree rows (camera sites 5 and 6),
Group D: Urban areas with artificial green spaces, low-rise buildings, paved roads, and
railway lines (camera sites 4, 7, 9, and 10)(Figure 2).
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Figure 2. Land cover by habitat group
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Over the 61-day study period, 912 photographs were captured that documented the presence
of animals. Based on the analysis of these images, 19 different animal species were recorded.
Domestic cats, dogs, and humans were also observed in the area. The number of independent
detections was 296 (Table 1).

Figure 1. Species observed during the monitoring period

Occurence in Frequency of
occurrence within
a group (%)

Number of Frequency of

. cameratra
observations atrap occurrence (%)
locations

species

Blackbird (Turdus merula) 73 6/10 24,7% 76,8%
Pheasant (Phasianus colchicus) 3 2/10 1% 3,2%
Great spotted woodpecker 1% 3,2%
. 3 2/10
(Dendrocopos major)
Jay (Garrulus glandarius) 3 3/10 1% 3,2%
Song thrush (Turdus philomelos) 2 2/10 0,7% 2,1%
Robin (Erithacus rubecula) 2 2/10 0,7% 2,1%
Hawfinch (Coccothraustes 2 2110 0,7% 2,1%
coccothraustes)
Eurasian sparrowhawk 0,3% 1,1%
> . 1 1/10
(Accipiter nisus)
Nun (Cyanistes caeruleus) 1 1/10 0,3% 1,1%
i 0 0
Wood pigeon (Columba 1 1/10 0,3% 1,1%
palumbus)
Great tit (Parus major) 1 1/10 0,3% 1,1%
Unknown bird 3 2/10 1% 3,2%
Birds 95
Domestic cat 11 2/10 3,7% 55%
Dog 2 2/10 0,7% 10%
Human 7 6/10 2,4% 35%
Human and domestic animal 20
Total observation 296

It was determined that roe deer had the highest number of detections among mammals and
appeared at the most significant number of camera sites. High detection rates were also
associated with the red fox and the red squirrel. The wild boar and the beech marten were also
frequent species. In contrast, the least weasel, the ferret, and the European hare were recorded
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only once during the study period. Among birds, the blackbird exhibited the highest detection
rate and was also the most widely observed species across camera sites. For the other bird
species, the number of detections was relatively low. Regarding the rate of species
accumulation, it was found that 25% of the total recorded species were observed by
September 7, 50% by September 20, and 75% by September 30. Species accumulation
reached 80% by October 7 and 100% by October 26, after which no new species were
recorded for the remainder of the month.

Subsequently, the distribution of detections across habitat types was examined. The results
showed that the highest number of detections occurred in Group “D,” which included
suburban and urban environments. The average number of detections in this habitat type was
39 (birds: 19, mammals: 20)(Figure 3).
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Figure 3. Numbers of observations by habitat group

The following figure illustrates the species-specific occurrence ratios across the different
habitat types. Based on these results, it can be stated that the highest detection numbers and
the most significant number of observed species were associated with the “D” habitat group.

In habitats “A” and “B”, the proportion of roe deer was notably high, accounting for 54.8%
and 53.3%, respectively. In the “C” habitat type, the red fox had the highest detection rate,
representing 31.7% of the observations. In the “D” group, the most frequently recorded
species was the blackbird with 37.8%, followed by the red squirrel at 15.1% and the red fox at
14.1% (Figure 4).

100% m Song thrush = Pheasant
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A B ¢ b = Wild boar = Red fox

habitat groups
group m Robin

Figure 4. Occurrence ratio of species by habitat group
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Using the detection data, species diversity was analysed for each habitat type based on the
Shannon diversity index. It was determined that the lowest diversity values were observed at
the camera sites in habitat group “A”. In contrast, the highest diversity values were associated
with the habitat group “D” camera sites (Figure 5).

2
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|
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A B C D

habitat groups

Shannon_H

Figure 5. Changes in species diversity by habitat group

The data sets did not follow a normal distribution; therefore, a non-parametric test, the
Kruskal-Wallis test, was used for comparison. Based on this analysis, a statistically significant
difference was detected between the habitat groups (p=0.028). The subsequent Mann-Whitney
pairwise test confirmed that habitat group “D” is significantly more diverse regarding species
richness and detection frequency than the other three habitat types.(pa-0=0.003; ps-p=0.016;
pc-0=0.019).

An analysis of the temporal distribution of species detections was also conducted, determining
the hourly occurrence frequency of each species (Figure 6).
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Figure 6. Variation in animal occurrence during the day

It was determined that when considering both mammals and birds together (total
observations), there was a clear peak in activity during the midday hours, specifically between
11 a.m. and noon. When broken down by group, birds were predominantly observed during
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the daytime, with no activity recorded at night. In contrast, mammals showed a higher
occurrence frequency during night, dawn, and dusk, although daytime detections were also
observed. As a result, the occurrence frequency of mammals was further analysed at the
species level (Figure 7).
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Figure 7. Variation in mammals occurrence during the day

It can be stated that the roe deer had the highest occurrence frequency at 7 a.m. and 8 a.m., as
well as at 6 p.m. and 8 p.m. However, its presence was observed during almost all periods.
This can be attributed to the roe deer’s use of these areas as daytime resting and bedding sites.

4. Discussion

Based on the survey results, 19 different wild animal species were identified in the urban
areas of Sopron, alongside the presence of domestic cats and dogs and human activity.
Among these species, the roe deer was the most frequently observed. Its presence in urban
and suburban areas is noteworthy, as these animals typically avoid human presence. The
daytime appearances of the roe deer suggest that it uses neglected areas as resting sites, with
their relatively low disturbance levels making their presence possible (JASINSKA ET AL., 2021).
However, this presence increases the risk of vehicle collisions, particularly near busy roads.

The red fox and the beech marten were also frequent visitors of the studied areas. The
presence of the red fox was expected, as these animals are well adapted to urban
environments and can easily find food in municipal waste and urban rodent populations
(CONTESSE ET AL., 2004). Martens are also known to cause damage, such as chewing car
cables, a common issue in urban settings. These animals can cause significant economic
damage and pose public health risks, as they may spread zoonoses.

The presence of wild boar in urban areas is also a concern. The damage caused by wild boars,
such as rooting in gardens (TARI ET AL., 2020), can be significant. Additionally, wild boars
can act aggressively, especially when female boars with piglets are involved, posing further
risks to humans. Contributing factors include the availability of food (HELTAI ET AL., 2016)
and resting sites in urban areas (SUTO ET AL., 2020; TARI ET AL., 2017). Food search seems to
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be the primary reason for their appearance in the study area, as suggested by the observed
nocturnal activity.

Among the birds, the blackbird was the most frequently observed species, as these birds are
well adapted to human presence. Various songbirds and woodpeckers were also significant,
although these animals are less likely to cause direct problems for humans. However,
woodpeckers can cause damage to house insulation, leading to long-term economic losses.

The study results show that urban and suburban areas provide diverse habitats for wildlife.
The high diversity of species in these environments suggests that they offer adequate shelter
and food sources for various animal species, which these species have adapted well (RITZEL &
GALLO, 2020). However, the presence of wildlife can lead to several conflicts with humans,
particularly in terms of economic damage and public health risks.

To address these conflicts, it is essential to maintain artificial green spaces and inform the
public about wildlife interactions. Proper management of green spaces and municipal waste is
also crucial in reducing wildlife attraction. Furthermore, further research on wildlife
behaviour and occurrence could help resolve human-wildlife conflicts more sustainably and
manage urban habitats. Overall, the Snapshot Europe 2023 survey results provide valuable
insights into the behaviour and occurrence of wildlife in urban and suburban areas.
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