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Summary
Staphylococci are ubiquitous bacteria that cause localized or septicaemic infectious entities
in farm and pet animals. Several methicillin resistant Staphylococci strains that produce
biofilm and present patterns of resistance to multiple antibiotics have recently been isolated
from animals. The research was performed in order to determine the frequency of coagulase
positive and negative staphylococcal species isolated from healthy animals or with various
infections. The samples with pathological materials have been collected with sterile swabs
and, in the context of bacteriological examination, the preliminary identification aimed:
mannitol fermentation, pigmentogenesis, hemolysis, production of catalase, clumping factor
and free coagulase, susceptibility to novobiocin and furazolidone and the cultivation on
Chromatic staph aureus chromogenic medium. API Staph system and glucidolytic activity of
the isolates to 15 carbohydrates and 3 polyalcohols have been used for definitive
identification. Thus, a number of 412 staphylococci strains included in 22 species was
isolated and definitive typified. The frequency was as follows: 20%, a single species (S.
aureus subsp. aureus); 10-20%, 3 species (S. intermedius/S. pseudintermedius, S. sciuri
and S. xylosus); 1-10%, 7 species (S. caprae, S. chromogenes, S. epidermidis, S. equorum,
S. hycus, S. lentus and S. simulans); 0.1-1%, 11 species (S. aures subsp anaerobius, S.
cohnii, S. devriesei, S. felis, S. fleurettii, S. gallinarum, S. haemolyticus, S. hominis, S.
saprophyticus, S. succinus and S. warneri). The results show that S. aureus subsp aureus,
considered the most pathogenic type species, had the highest frequency in comparison with
other coagulase positive and coagulase negative staphylococcal species.
Key words: phenotypical characters, frequency staphylococcal species

Staphylococci are widespread bacteria in nature and are considered
ubiquitous bacteria and commensal of the skin and musosa, both in animals and in
humans.
Staphylococci cause different infectious diseases in animals, as well as in
humans, or localized infections in different tissues and organs, which are primary
infections, but can also occur as secondary pathogens, mainly after virosis (2, 6, 15).
On animals, staphylococcus infections evolve as well-defined infectious
entities, epidemiologically and anatomoclinical distinct with septicemic and/or
5
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localized evolution, but also as localized infections of the skin and, rarely, of the
mucous membranes (2, 6, 15).
Lately, several species of coagulase-negative staphylococci (CNS) that
cause various localized infections have been isolated from animals and humans.
According to their frequency and importance, the subclinical mastitis in dairy cows
can be distinguished (2, 6, 15).
The research was conducted in order to determine the frequency of
coagulase positive and negative staphylococcal species isolated from healthy
animals or with various infections.
Materials and methods
A total of 430 samples with pathological material were collected from
healthy animals or with various localized infections, using sterile swabs or sterile
vials for mammary pathological secretions.
Primary inseminations were made in peptone water and the incubation,
aerobically, lasted 18 to 20 hours at 37°C. Pure cultures of staphylococci, as well
as the differentiation of positive and negative mannitol staphylococci, were made
on solid Chapman medium that removes the non-halotolerant bacteria (3, 6).
The following cultural and biochemical characters were revealed for the
preliminary identification of the isolates:
- mannitol fermentation on the Chapman medium;
- pigmentogenesis and hemolysis on agar with 7% defibrinated sheep blood;
- production of catalase with 3% hydrogen peroxide;
- production of clumping factor with Staph Latex and Staphylo Rapid Test
kits;
- production of free coagulase on Baird-Parker medium;
- susceptibility to novobiocin and furazolidone;
- cultivation on Chromatic Staph aureus chromogenic medium.
API Staph system and the glucidolytic activity to 15 carbohydrates and 3
polyalcohols were used for the final identification of the staphylococci strains (6).
Results and discussions
Preliminary identification based on tested phenotypic characters aimed
both the classification of the isolates in Staphylococcus genus, as well as the
discrimination of S. aureus subsp. aureus strains to generically called "non-S.
aureus staphylococci ". Also, within the preliminary identification of the isolates,
positive mannitol strains (55.85%), late mannitol strains (21.6%) and negative
mannitol strains (22.57%) were discriminated and, by the presence of free
coagulase, the strains were included in two groups, namely coagulase positive
staphylococci (4 species) and coagulase negative staphylococci (18 species).
6
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Susceptibility test to furazolidone and novobiocin is an important
phenotypic character for the discrimination of pathogenic staphylococci to
micrococci and saprophytic staphylococci, despite the fact that there were also
isolated resistant strains or moderately susceptible to these two antimicrobials.
Pigmentogenesis and haemolytic activity of the isolates were only
indicative, as these two phenotypic characters have a wide variability within the
staphylococcal species.
The use of Chromatic Staph aureus medium was beneficial, since it
allowed the discrimination of S. aureus subsp. aureus strains forming pink-purplish
colonies unlike other species of staphylococci that formed blue colonies (S. sciuri),
greenish colonies (S. xylosus) and white colonies (other species).
In the preliminary identification, a number of 412 strains were isolated and
standardized from the pathological samples and then exposed to the final
identification, either by using the API Staph system (64 strains) or by using the
glucidolytic activity (348 strains).
The results, obtained in the final identification, were finalized by the
identification of a 22 staphylococcal species, whose frequency was different (Table 1).
Based on these results, the frequency of the isolates was as follows:
- > 20%, a single species (S. aureus subsp. aureus);
- 10-20%, 3 species (S. intermedius/S. pseudintermedius, S. sciuri and
S. xylosus);
- 1-10%, 7 species (S. caprae, S. chromogenes, S. epidermidis, S.
equorum, S. hycus, S. lentus and S. simulans);
- 0.1-1%, 11 species (S. aures subsp. anaerobius, S. cohnii, S.
devriesei, S. felis, S. fleurettii, S. gallinarum, S. haemolyticus, S.
hominis, S. saprophyticus, S. succinus and S. warneri).
Analyzing these data, it appears that S. aureus subsp. aureus considered
as the type species of the genus and, at the same time, as the most pathogenic for
animals and humans, had the highest frequency in pathological materials taken
from farm animals and pets. This epidemiological aspect demonstrates the role of
this species in the etiology of systemic and localized infections in animals and
humans, as well as the complex epidemiological circuit of this species, through
several primary and secondary sources of infection.
Staphylococci species known as "non-S. aureus staphylococci" had a
lower frequency, even if some were pathogenic or with a reduced pathogenicity
and isolated only from certain conditions such as spontaneous clinical
intramammary infections.
The results are similar to data in the literature on both species of
staphylococci isolated from farm animals and pets, as well as the frequency of
these species.
S. aureus subsp. aureus is the most widespread species, isolated
frequently from healthy animals or with different infections, so that the animals are
considered as a reservoir of infection for humans (5, 7, 8, 13).
7
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Table 1
The frequency of staphylococcal species isolated from animals
Crt.
no.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Species

No.

%

S. aureus subsp. aureus
S. aureus subsp. anaerobius
S. hycus
S. intermedius / S. pseudintermedius
S. caprae
S. chromogenes
S. cohnii
S. devriesei
S. epidermidis
S. equorum
S. felis
S. fleurettii
S. gallinarum
S. haemolyticus
S. hominis
S. lentus
S. saprophyticus
S. sciuri
S. simulans
S. succinus
S. warneri
S. xylosus
TOTAL

102
4
40
51
8
7
3
2
32
10
4
1
2
3
2
7
2
57
6
2
4
63
412

24.75
0.97
9.70
12.37
1.94
1.69
0.72
0.48
7.76
2.42
0.97
0.24
0.48
0.72
0.48
1,69
0.48
13.83
1.45
0.48
0.97
15.29
100

S. intermedius/S. pseudintermedius, initially regarded as a staphylococcus
for dogs had a frequency of 12.37%, but also isolated from other animal species,
including the subclinical mastitis in cows, which demonstrates its adaptation to
other animal species, in which can produce different localized infections.
Similar data on the frequency of S. intermedius / S. pseudintermedius are
communicated by several authors who have studied the epidemiological circuit and
the pathogenic role of this species. Thus, Rubin and his collaborators (2011) found
that the incidence of this species in dogs is 87.4%, but Euihwa and collaborators
(2011) established a frequency of 90.3% of this species in dogs and Paul and his
collaborators (2012) examined a number of 762 samples, concluding that this
species had a frequency of 69% (10, 12, 13, 16).
The results showed that from the cows with subclinical mastitis were
isolated 11 staphylococcal species, mostly coagulase-negative and, also, with the
lowest frequency. These species act locally through the formed biofilm, which is
considered the main pathogenic factor, as illustrated by the results communicated
8
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by several researchers, who approached this issue of infectious pathology (1, 11,
14, 17).
Conclusions
Mannitol fermentation, the production of free coagulase, furazolidone and
novobiocin susceptibility and the cultivation on Chromatic Staph aureus medium
are important for the isolation and preliminary identification of staphylococci.
On the Chapman medium, the isolates were obtained for subsequent
subcultures and, at the same time, this medium allowed the differentiation of
staphylococci strains in the three groups, namely positive mannitol, late mannitol
and negative mannitol staphylococci.
The cultivation of staphylococcus strains, on Baird-Parker medium, showed
the presence of free coagulase to 25.48% of the 412 tested strains and the results
recommend this method, as an alternative, regarding the detection of free
coagulase, for including the staphylococci in two groups, respectively coagulase
positive and coagulase negative.
Chromatic Staph aureus medium is a chromogenic medium required for
the discrimination S. aureus subsp. aureus strains, that form pink-purplish colonies,
compared to other species that color different the colonies.
Using the API Staph system was definitively identified two species of
coagulase positive staphylococci and 11 species of coagulase negative
staphylococci, while four species could not be definitively identified, though the
program of this system suggested the veterinary origin of it.
Based on the glucidolytic activity, a number of 348 staphylococci strains
were definitive identified and included in four coagulase positive staphylococci
species and 11 coagulase-negative staphylococcal species.
The definitive identification, using this two methods, established a variable
frequency of the isolates, as follows: > 20% (a single species), 10-20% (3 species),
1-10% (7 species) and 0.1-1% (11 species).
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Summary
The Danube salmon is considered an endangered species by IUCN. Anthropogenic and
infectious pressures are representing some of the most important factors contributing to the
massive extinction of this species from most of its habitats. The aim of this study was to
evaluate one of the most important non-specific defense mechanism of the huchen:
phagocytic activity of specific cells from whole blood. Healthy fish were anesthetized with
tricaine methane-sulfonate (MS-222) and blood sampling was done from both males (n=5)
and females (n=5) by puncturing the caudal vessels. Phagocytosis was measured using
carbon particle inclusion test at 40C and 200C. Results showed a higher phagocytic activity
at 20 0C (ln0’-ln30’ averaged 0.614) compared with the values obtained at 40C (ln0’-ln30’
0
averaged 0.352). The difference between incubation times at 4 C is very constant,
suggesting that the phagocytic activity decreases in low temperature water.
Keywords: endangered, Danube salmon, phagocytosis, immune system

The endangered Danube salmon Hucho hucho (Linnaeus, 1758), or
huchen as commonly known in Central and South-Eastern Europe, is among the
largest salmonid fishes in the world (12). Until recently, the species inhabited the
Danube River and most of its montane and submontane tributaries (3). Currently,
the species occupies only about 25-30% of its original range in Europe, primarily
because of river regulation, dam and reservoir construction, major water
consumption by industry and agriculture, river pollution, and accelerated
eutrophication (3, 6, 7).
The species is endangered (EN) according to IUCN (4) and listed under
Annexes II and V of the European Habitat Directive, as well as Appendix III of the
Bern Convention (12) Huchen is reported in the Appendix III of the Bern
Convention on the Conservation of European Wildlife and Natural Habitats and
Annexes II (designated as Sites of Community Importance must be protected under
the Natura 2000 Network and the sites managed in accordance with the ecological
requirements of the species) and V (All Member States shall take measures to
maintain them in a favorable conservation status in their territory) of the EU Habitat
Directive (8).
12
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The study of fish diseases and fish immune system requires extensive
knowledge about the constraints exerted, survival-related physiology in a peculiar
environment, and the numerous agents that can cause various infections (2). The
immune system represents the only defense mechanism of invertebrates and a
fundamental defense framework in fish (9). The anatomical and functional integrity
of the immunological defense mechanisms are extremely important and depend on
the dynamics of host-aggressor interrelations (2).
The aim of this study was to evaluate one of the most important nonspecific defense mechanism of the huchen: phagocytic activity of specific cells from
whole blood. To the best of our knowledge, to day, no research was conducted in
this direction.
Materials and methods
The research was carried out on a number of 10 mature, healthy Danube
salmons (Hucho hucho), aged between 4 and 11 years (males: n=5, females: n=5)
reared in a mountain lake in South-Central Romania, in 32 m2 special nets at a
maximum depth of 4 m. The fish were anesthetized with tricaine methane-sulfonate
(MS-222, Western Chemical Inc., USA), and sampling was done by puncturing the
caudal vessels. The blood was placed immediately in heparinized tubes (BD
Franklin Lakes, USA), and stored at 4o C for 3 hours, until processing. Sampling
was done at a water temperature of 5o C.
Carbon particle inclusion test was used to monitor spontaneous innate
phagocytosis; the activity being in reverse proportion with the optical density of the
supernatants. Phagocytic cells engulf inert particles such as carbon due to the
defensive capacity of these cells. Two microliters of supernatant of India ink,
obtained by centrifugation at 6000 rpm for 40 min were added to 500 µl heparinized
blood. 150 µl of the mixture were transferred immediately to 2 ml of saline, and the
rest was incubated for 30 min at 20°C. The phagocytic sample removal was
repeated after 20min. The final tubes; with the mixtures of blood, India ink and
saline, were centrifuged at 800 rpm; and the supernatants were read
spectrophotometrically (λ=535 nm; d=1 cm). There was a decrease in absorbance
with time as carbon was phagocytized. The phagocytic activity index was
expressed in optical density units (ODU) (1, 5), and then calculated as the
difference between the natural logarithms of the optical densities of the
phagocytosis at the two times, divided by the difference between the incubation
intervals (11).
Minitab 16.0 was used for statistical interpretation; results were expressed
as mean ± standard deviation.
Results and discussions
The results of the phagocytosis test are presented below (Table 1 and
Table 2).
13
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Following the analysis of the results, spontaneous phagocytic activity
increased after 30 minutes at both 4°C and 30°C. Most probably, this could be a
consequence of the stress, that appears gradually, generated by the in vitro
transfer of the cells Higher values were obtained for phagocytosis at the
temperature of 20 °C, suggesting that water temperature could be a very important
element in non-specific immunity defense mechanisms in Hucho hucho.
Table 1
In vitro phagocytic activity at 4°C
t0’ (ODU)
t 30’ (ODU) ln0
ln30
ln0-ln30
Mean
0.113
0.083
-2.201
-2.553
0.352
Stdev
0.023
0.032
0.197
0.347
0.190
Table 2
Mean
Stdev

In vitro phagocytic activity at 20°C
t0’ (ODU)
t30’ (ODU) ln0
ln30
0.104
0.060
-2.084
-2.699
0.048
0.034
0.329
0.375

ln0-ln30
0.614
0.242

Comparing the results with the data obtained by Savu (2011) (10),
spontaneous phagocytic activity in rainbow trout (Oncorhynchus mykiss) – after
incubation at +20°C for 30 minutes (ln30= -4.073) is higher than for Danbe salmon
(Hucho hucho) – after incubation at 20°C for 30 minutes (ln30= -2.699), even
though two are from the same family, Salmonidae.
In the present study no vegetal extracts were used to check for a
stimulatory or inhibitory effect.
Conclusions
The difference between incubation times at 40C and 300C is very constant,
suggesting that the phagocytic activity decreases in low temperature water even
though the huchen prefers low water temperatures.
The immune system represents, in general, the first defence barrier against
various injuries. The current results could serve as an important start in researching
the immune system of the endangered Danube salmon (Hucho hucho) in the
context of anthropogenic and infectious pressure.
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Summary

In this paper are presented results of a study done to assess the biosecurity of
organic farms in Romania and to establish the presence of epidemiological risks at their
level, in order to establish proper solutions for appropriate epizootic protection. For this
purpose has designed a questionnaire that has been sent through Veterinary and Food
Safety Directions in each county with a request to be filled. Based on the data of compiled
questionnaires and a few visits to organic farms, have made assessments on the state in
which they were organic farms in terms of health management, risk and biosecurity
measures. It was concluded that in Romania farmers have chosen to organic growth for
those species for which they have ensured market sale, forming therefore small and mixed
farms. In most studied farms it was found that distance to other animal’s farm was
respected, and for this reason the activity it was not influenced by the work of neighbors.
Regarding the distance between the animal’s houses on the farm has been observed that
was respected but many organic farms had only one shelter. Distance from buildings where
owners or caretakers live was respected only in 90% of studied farms. Distance from
roadways and that to industrial units, regardless of their type, was respected. Farms were
set up in areas where epizootic situation was favorable.
Key words: ecological farm, biosafety, epidemiological risks

In recent years, organic farming has rapidly developed in response to
changing consumer attitudes towards conventional agriculture and due to
increased environmental pollution, which reflects negatively on food (5).
The conventional animal breeding has passed through many stages such
as the use of different drugs to combat stress, the use of certain physiological
hormone for synchronizing the large herds of animals, the use of antibiotics and
other products for biostimulation (4, 6, 7).
Moreover, conventional animal breeding take very little consideration the
animals fundamental physiological requirements. In this way were obtained
products that no longer correspond to feed and maintain human health, products
which affects the human metabolism with repercussions on human health. For
these reasons new requirements emerged for the production of food and
agriculture through unpoluted technologies, environmentally friendly without
16
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hormones, pesticides, growth stimulators, etc. These products called organic or
bio-organic or ecologic are the result of a unpolluted agriculture. (3)
The emergence of organic farming is relatively new compared to
conventional farms, even in Western European countries. For this reason it
considered that is important to know the situation of organic farming in Romania,
especially since in recent years have attempted to implement and continuously
improve it by complying with new requirements given in regulations adopted at
European level and worldwide (1, 3).
The location of livestock farms in the territory and of buildings inside the
farm are particularly important because they can influence or not the production
and the environment. The activities of the production process, the animal health
status and the comfort of the population depend on the location of the shelters. In
the case of organic farms, the conditions of location are stricter than those applied
to conventional farms, bearing taking in consideration the need to provide their own
pastures, which are not accessible to conventional animals (3).
The research aimed at assessing the biosecurity of ecological farms in
Romania and establishing the epidemiological risks present at their level in order to
establish solutions for the most appropriate epizootic protection.
Materials and methods
In the first stage we identified 20 organic farms in our country involved in the
rearing of domestic animals that have been officially registered. For their
assessment, in terms of location in the territory, sanitary veterinary management
and biosecurity, has designed a questionnaire that has been sent through
Veterinary and Food Safety Directions in each county with a request to be filled.
These questionnaires complemented by the owners. For this evaluation, data was
requested about the type of the organic farms with animals breeding activity as
well as data that reflect farm in relationship with epizootic status and region risk
such as distance from other animal farms (cattle, pigs, sheep and mixed farms), the
distance between farm shelters, the distance to the buildings where the owners /
carers live, distance from neighbors, whether or not they own animals, the distance
from the neighboring town, distance from roads, distances from industrial units.
The data was centralized and then statistically processed.
Based on the data of compiled questionnaires and a few visits to organic
farms, it was made assessments on the state in which they were organic farms in
terms of health management, risk and biosecurity measures.
Results and discussions
The study, based on completing the questionnaire developed and conducted
on 20 organic farms, revealed several important aspects.
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From the interpretation of the data on the profile of the organic farms that
were rearing animals results that they vary widely (Table 1). From the data
analysis, it was observed that the ecological growth of dairy cows was
predominant. However, it has been noticed that mixed farms have developed,
namely farms that grow together several species of animals such as cows, sheep,
goats and other species. In this respect, it was found that the percentage of farms
in which only dairy cows were rearing was 30, and mixed farms, including dairy
cows and other species such as sheep, pigs and poultry, was 45. The percentage
of farms that were rearing only hens, it was small, only 10, and those who grew
ecologically only pigs, only 5.
Table 1
Type of organic farms with animals rearing activity
Farms type:
Number
Percent
(n=20)
(%)
Farm that breed only cows
7
35
Farms that breed cows and ather species
8
40
Farm that breed horses
0
0
Farms that breed cows , sheeps and goats
1
5
Farms that breed cows, swine
2
10
Farms that breed hens and other species
2
10
Regarding the size of organic cattle farms, the situation is shown in Table 2.
Of the total of 20 farms that ecologically raised dairy cows, the vast majority can be
considered as very small farms with 5-10 cows, but farmers specific in their activity
other species breeding such as sheep and goats or swine. Their proportion was
60% and the rest, namely three farms (30%), are farms that only grow dairy cows,
but the number of animals is still small, between 11 and 20 cows.
Table 2
The size of organic cattle farms
Number of animals raised in farm
Number
Percent
(n=20)
(%)
Between 5 and 10 cows
12
60
Between 11 and 20 cows
8
30
Between21 and 50 cows
0
0
After 2000, there was a rapid expansion of organic farming in Romania,
especially in the animal husbandry sector, especially in the milk and dairy
production, but most of the farms were in fact small households (4).
The farms studied were characterized by the epizootiological situation and
the critical epizootiological risk points of the area. In this respect, several indicators
were taken into account, of which: distance from other livestock farms (cattle, pigs,
sheep and mixed farms); distance between farm shelters; distance to the buildings
where the owners / animal keeper; distance from neighbors, whether or not they
18
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own animals; distance from the neighboring town; distance from roads; distance
from industrial units.
The results of the distance assurance analysis of neighboring livestock farms
and other objectives are shown in Table 3.
Analyzing the data regarding the distance of more than 300 meters from
other farms, it was concluded that most of the organic studied farms are located
properly, more exactly 80% of the pig farms, 85% of the cattle farms, 90% of the
sheep farms Sheep farms and mixed farms respectively.
This aspect is of particular significance because, depending on the distance
between the various livestock units, it can reduce or even reduce the transmission
of diseases by the air and through the various animated vectors.
As far as observing the distance of over 6 meters, between farm shelters,
90% of the organic farms under study meet this requirement. 15 of the investigated
farms do not comply with the minimum distance of 100 meters to the buildings
where the caretakers live. From the normative acts in force it is known that the
distances between constructions within the farms are established in relation to the
hygienic requirements of ensuring natural lighting and fire protection. Hygienic
requirements take into account the prevention of transmission of diseases, from
one shelter to another, through ventilation systems, and the provision of clean,
unvaccinated air. The distance between buildings takes into account the needs of
natural lighting safety in shelters from those for fire protection. From a hygienic
point of view, ensuring a distance of 10 m between the shelters, complies with the
Fire Prevention and Fire Extinguishing Norms (3).
Analyzing the data in Table 3 regarding the distance of more than 300
meters from other farms, it was concluded that most of the organic studied farms
are located properly, more exactly 80% of the pig farms, 85% of the cattle farms,
90% of the sheep farms Sheep farms and mixed farms respectively.
This aspect is of particular significance because, depending on the distance
between the various livestock units, it can reduce or even reduce the transmission
of diseases by the air and through the various animated vectors.
As far as observing the distance of over 6 meters, between farm shelters,
90% of the organic farms under study meet this requirement. 15 of the investigated
farms do not comply with the minimum distance of 100 meters to the buildings
where the caretakers live. From the normative acts in force it is known that the
distances between constructions within the farms are established in relation to the
hygienic requirements of ensuring natural lighting and fire protection. Hygienic
requirements take into account the prevention of transmission of diseases, from
one shelter to another, through ventilation systems and the provision of clean,
unpolluted air. The distance between buildings takes into account the requirements
of natural lighting in the shelters and those of the fire protection safety. From a
hygienic point of view, ensuring a distance of 10 m between the shelters meets the
Fire Prevention and Fire Extinguishing Norms (3).
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Table 3
Distance between organic dairy farms and other farms or other objectives
Evaluation chracteristics
No of farms ferme
Percent
care se încadrează
(%)
(n=20)
1. Distance between others animals farms
under 300 m
Cows farm:
3
15
over 300 m
17
85
Swine farm: under 300 m;
4
20
over 300 m
16
80
Sheep farm: under 300 m;
2
10
over 300 m
18
90
under 50 m;
Mixt farm:
2
10
over 50 m
18
90
2. Distance between farm shelters
Under 6 m
2
10
Over 6 m
18
90
3. Distance to the buildings where the owners / animal keeper live:
Under 100 m
3
15
Over 100 m
17
85
4. Distance from neighbors, whether or not they own animals:
Under 200 m
0
0
Over 200 m
20
100
5. Distance from the neighboring town orvillage
Under 100 m
0
0
Over100 m
20
100
6.Distance from roads:
Under 22 m to
0
0
county / national
/ european route
and/ raillway
Over 22 m
20
100
7. Distance from industrial units
20
100
Observing the distance to neighbors (over 200 meters) and neighboring
settlements (over 100 meters) are 100% respected by the investigated organic
farms. Also, 100% is also true to the distance from roads and industrial units.
The sanitary protection between inhabited areas and animals farm
constructions, with their annexes, is established on the basis of the impact studies
on the health of the population and the environment, and considering the hygiene
norms and the recommendations regarding the living environment of the
population, approved by the Order of the Ministry of Health no. 536 of 1997 (3).
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The distances between livestock units and livestock sectors must ensure the
prevention of contagious diseases transmission through the air and pests (insects
and rodents). The distance between buildings takes into account the requirements
of providing natural lighting in shelters and fire protection. From a hygienic point of
view, ensuring a 10-meter distance between the shelters meets the Norms of Fire
Prevention and Extinction (3).
Ensuring these distances between livestock farms and dwelling centers is
necessary because the livestock objectives generate odors, harmful gases, dusts
and microorganisms. Of course, the polluting potential of livestock farms can be
greatly reduced by respecting the rules of hygiene within the farms and by using
filters for dust and microorganisms (3).
For all 20 investigated farms, there is no other objective (industrial, deposit
of toxic substances, etc.) that could affect the farm's safety. The distances to the
localities take into account the hygiene norms, the recommendations regarding the
living environment of the population, approved by national laws. Ensuring these
requirements is necessary because farms generate large amounts of harmful
gases, powders and micro-organisms. Distances from industry units have to take in
account their environmental impact and are based on impact studies (3). Distance
from roads must provide a protection area to prevent the contamination of diseases
that could be transmitted by means of transport or dust. The sanitary veterinary
norm regarding the location and designing of farms and food industry objectives,
stipulates that a farm shall not be closer to 22 m to the national, international roads
and railways and 18 m to the communal roads (3).
Conclusions
There is a balance between economic and hygiene-sanitary desires in the
setting of investigated ecological farms.
In Romania, farmers who developed organic farming have chosen those
species for which they have ensured the sale of products, developing small, mixed
farms.
In most organic farms it has been found that the distance from other farms
(required by the legislation in force for any farm) has been respected, with no
influence on the production of the neighbor's work.
The distance between shelters inside the farm was respected, but many
farms had only one shelter, and the distance to the buildings where the owners or
animal keeper live was only 90% respected.
The distance from the roads, regardless of their way, as well as the
distance from the industrial units was respected by all the studied farms.
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Summary
Fodder samples were harvested from a pig fattening farm with good economic results. This
farm is part of a larger firm, owner of several pigs farms of different categories. Feed are
produced in the company from raw material obtained in their vegetable farms. Samples were
harvested directly from pigs cages. Although, generally, it is found that the compound feed
recipes meet nutritional standards. There are differences between samples taken at different
times from the same age group and production. Samples taken in the same day from
different cages shows deviations of 0.57% which may be considered acceptable. A drastic
change was produced when recipes contained raw materials from new crop were introduced
in feed. Large differences were observed in terms of protein content which increased from
17.40% to 20 23%. Fortunately, crude fat content also increased (from 1.12% to 1.39%)
chance that even providing energy-protein ratio to be maintained. These differences must be
managed carefully, especially when new feed is introduced suddenly in diet.
Key words: pigs, compound feed, sample, diet

Compared with most species of animals swine recorded a number of
advantages such as high feed conversion rate, large increases body weight in a
relatively short time, short gestation period, high prolificacy, good quality of meat
from the shell (4,5). These reasons have led to the necessity of obtaining hybrid
performance.
In recent years intensive pig husbandry, as otherwise the bird, has become
a real industry. There are strictly specified stages of growth and technology. In
terms of feed, are developed specific rules for each category of age and body
weight. There are standardized the main nutrients but also vitamins and some
minerals. Compound feed
have specific symbols which involve nutritional
requirements compliance (1,6,7,8,9).
Pig feed can be purchased from manufacturers who have large combined
feed factories. Lately many units of breeding and fattening pigs developed their
23
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own line of mixing and dosing the feed components consideramd that can hold
more control over the observance of the feed composition and default of nutritional
parameters (2,3). The temptation of greater economic gains, temporary lack of
ingredients and human error can be causes of deviations from rules fodder. The
aim of this initiative was to highlight if fodder recipes are respected and how
constant is feed quality.
Materials and methods
To achieve the proposed aim, a farm in the south west of Romania was
elected. Fodder samples were harvested from a relative new pig fattening farm,
with good economic results. This farm is part of a larger firm, owner of several pig
farms of different categories. Feed were obtained in the company from raw material
produced in their vegetable farms Samples were harvested directly from pigs cages
and in accordance with the standards of harvesting for a representative average
sample.
Feed samples were collected from the farm in several stages of pig
growth. Harvesting coincided even with the introduction of a new feed (starter,
grower, respectively) and with the change of feed recipe. The change was made
when new cereal seeds form the harvest, were placed in the food.
The following methods were used for determination the gross chemical
composition of the feed they were used : dry matter ( STAS 12186/87 ) and
humidity ( 64 ISO 96: 2001) ,( DM % and U % )) ; total fiber content (raw Cellulose
CC ),( Van Shoest method with Soxtec Foss 2055) ; crude protein (CP % ),( SR EN
ISO 5983-1 : 2006); mineral substances (MS % ),( Ord ANSVSA 40:2007 ) ; crude
fat ( CF% ),( SR ISO 64 92 : 2001) .
Statistical processing of the results was conducted in Excel and Minitab using
ANOVA test and t Test.
Results and discussions
In the first step samples were taken to determine the content in crude fat
(CF%) and crude protein (CP%) (Table 1). Samples were harvested from animal
cages, directly from feeders, from several halls, and then mixed for a good
homogenization. The resulting average sample was sent to the laboratory for
analysis.
Values are relatively close both with regard to the rate of inclusion of crude
fat (CF%) and crude protein (CP%) in ration although the samples were taken at
different time intervals.
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A drastic change was produced when recipes were introduced raw feed
materials from new crop. Large differences were observed in terms of protein
content which increased from 17.40% to 20 23%.
Table 1
Crude fat (CF%) and crude protein (CP%) content of feed for starter
pigs
Sample nr.
Sample type
CF (%)
CP (%)
1

starter I

1.12

17.4

2

starter II
starter IIInew crop

1.65

17.31

1.39

20.23

3

Variations of samples content in starter pig feed, concerning crude fat and
crude protein content, are presented in figure 1.

25
20
15

CP %
CF %

10
5
0
starter I

starter II

starter II

Fig. 1. Variation of feed content for starter pigs in crude fat and crude protein
In compound feed for pigs, protein and fat values are very important. Even
though they may present variations (within certain limits), the most important
condition remains the observance of the energy-protein ratio whose permissible
deviation is only 5%. Since the amount of feed consumed by the animal depends
on the energy level of the food, the correlation between protein and energy is
extremely important for the expected productive performance.
While fat content shows low variations, the protein content increases
sharply when raw materials of the new crop.are introduced into the pigs` feed.
25

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

Fortunately, crude fat content also increased (from 1.12% to 1.39%)
chance that even providing energy-protein ratio to be maintained. These
differences must be managed carefully and any change in diet needs to be gradual.
Also, the quality of the protein counts and the so-called “biological value of
the protein” for the pig is given by the content in certain amino acids.
Conclusions
It is found that, generally, the compound feed recipes meet nutritional
standards.
There are some differences between samples taken at different times from
the same age groups and production. Samples taken in the same day from
different cages shows deviations of 0.57% which may be considered acceptable.
Larger differences were observed in terms of protein content.
The differences must be managed carefully, especially when new feed is
introduced suddenly in diet.
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Summary
The purpose of the research was the phenotypic study of Salmonella strains, isolated from
reptiles bred in captivity, following several objectives: isolation of Salmonella strains from
different ecological niches, identifying isolated on the basis of cultural, microscopic and
biochemical testing resistantance or antibiotic. To this end, they collected 58 samples of skin
from different parts of the body (pericloacal, limbs, bark) of three species of reptiles bred in
captivity (iguana, chameleon and Mississippi turtles) during January-May 2016. These
reptiles belonging to farmers or offered for sale in various pet shop in the city of Timisoara.
Of these samples they were isolated Salmonella spp. strains, including S. enteritidis and S.
enterica, are considered with zoonotic risk. All Salmonella isolated strains were tested to
commonly antibiotics used to treat infections in animals and humans, and showed a constant
sensitivity to ceftriaxone, ciprofloxacin, vancomycin, cefoxitin, pristinamycin, ampicillin /
sulbactan and gentamicin, and increased resistance tetracycline, doxycycline, furazolidone
and nalidixic acid.
Keywords: Salmonella, antibiotics, reptiles, infections, zoonosis

In their natural context, reptiles present almost no danger to human health
due to the microorganisms that transport them. Various micro-organisms are part of
reptile micro fauna and microflora (like all animals); these organisms occupy
established ecological niches and often represent a part of the life of the host
animal. In nature, this relationship is generally characterized as being balanced and
"holistic".
However, in an artificial context, the relationship between the host and the
epiphyte microorganism changes, being influenced by various environmental and
animal-related factors. The capture of animals by wild animals (reptiles) and the
imposition of an artificial living environment involve the intervention of substantial
stressors on animals at each stage, difficult to cope with this imbalance, which
affects specific biological harmony. The established balance breaks and what was
harmless to the host animal frequently becomes harmful (1, 9, 10). Most reptiles,
including those kept as pets; carry Salmonella in their intestines without showing
clinical signs of infection. Salmonella can pass from reptiles to humans and cause
infection. Salmonella infection in humans can have serious consequences,
especially for infants and young children (1, 4, 9, 10, 11).
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Materials and methods
Sampling
58 skin samples from various anatomical regions (per cloacal, limbs,
carapace) from three species of reptiles raised in captivity between January and
May 2016 from private breeders and from reptiles offered for sale in various pet
shops Of the city of Timisoara. The harvested samples were quickly introduced into
sterile tubes and stored in refrigerated crates and transported to the laboratory of
bacterial diseases within the infectious diseases discipline of the Faculty of
Veterinary Medicine in Timisoara. In the laboratory, the samples were subjected to
tests for the isolation of Salmonella bacteria.
Culture media and other accessories used:
Sterile exudate pharynx harvest tubes;
Buffered peptone water (Accumix, Tulip Diagnostics Ltd): is used for preenrichment of Salmonella species, increasing the recovery rate before selective
enrichment. This medium is often referred to as a method of pre-enrichment in
published references, including the ISO standard methodology, for the detection of
salmon in food. The principle is based on the environmental content of peptone,
protease and yeast extract, which serve as a source of carbon, nitrogen, vitamins
and minerals. Sodium chloride provides sodium ions for the transport membrane
and maintains the balance of the environment. Phosphate buffers the environment;
Bulion Rappaport-Vassiliadis (Oxoid, UK): is recommended for the
selective enrichment of Salmonella spp under high osmotic pressure conditions,
low pH and modest nutritional requirements. The selectivity of this medium consists
of the typical resistance of Salmonella spp to malachite green, high osmotic
pressure and low pH. S. typhi and S. choleraesuis are susceptible to malachite
green and can be inhibited. This medium is also recommended by the US
Pharmacopoeia;
XLD agar (xylose-lysine-deoxycholate, Oxoid, UK);
Nutrient Agar (Oxoid, UK);
Multitest API 20E system (bioMérieux, France);
Antibiotic micro-tablets for biocides (Oxoid, UK);
Agar Muller Hinton (Oxoid, UK).
Working methodology (after DONG and col. (3)):
Buffered peptone water was initially used as a pre-enrichment medium by
pouring 5 ml of solution into the sterile tubes in which the samples were placed. After
24 hour incubation at 37°C under aerobic conditions, 1 ml of this medium was poured
into 10 ml of Rappaport-Vassiliadis broth for subsequent enrichment of Salmonella
cultures. The samples thus obtained were incubated at 43 ° C for 24 hours.
After the second bird from the Rappaport-Vassiliadis broth, sowings were
made on the selective XLD agar (xylose-lysine-deoxy cholate) incubated at 37°C
for 24 hours. For the biochemical characterization of isolated strains, from
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suspected colonies of Salmonella after their appearance on selective media, a bird
in nutrient agar is made to ensure purity of culture. For this purpose, the nutrient
agar was used to obtain pure cultures and the testing and evaluation of the
biochemical properties was accomplished using the multi test API 20E systems. All
seed culture media are incubated at 37°C +/- 2°C for 18-20 hours except
Rappaport-Vassiliadis liquid medium which will be incubated at 42-43°C for 18 -24
hours. Extension of incubation time is required for some serovars.
Results and discussions
The results of the bacteriological examination
On the smears performed from primary cultures, Gram-stained, Salmonella
was in the form of 2-5 / 0.7-1.5 microns, unsorted and non-encapsulated, Gram
negative, without showing a characteristic layout in the microscopic field. The
cultural features of the isolated strains varied according to the media used. In the
selective enrichment media for Salmonella spp. (Rappaport Vassiliadis broth),
cultures developed over a period of 18-20 hours at 42-43°C, inducing uniform
sediment-free turbidity or pellicle, and in the case of R forms, the crops showed
sediment and sometimes an incomplete pellicle. On the surface of simple solid
media "S" shaped stems formed round, semitransparent colonies, 1-3 mm in
diameter, bulged, with regular edges, which easily detached from the surface of the
environment. R-shaped strains formed colonies with rough surface and irregular
edges. On the xylose, lysine, deoxy cholate (XLD) agar, salmonella formed
colonies with a black center and a red or red-orange peripheral area. Non-H2Sproducing serovars formed pink colonies with dark pink colored center.
The results of the laboratory tests on the presence of Salmonella in reptiles
raised in captivity are shown in Table 1.
Table 1
Distribution of Salmonella species isolated from reptiles raised in captivity
Species of
reptiles

No. of
collected
samples

No. of positive
samples on XLD
agar

No. of positive samples on
No. of total positive
API 20E
samples from
S.
S.
Salmonella spp.
enterica
enteritidis

Iguana (Iguana
iguana)

20

7 (7/20; 35%)

2

5

7

Chameleon
(Chamaeleo)

20

9 (9/20; 45%)

3

6

9

Missisippi
tortoise
(Graptemys
kohni)

18

5 (5/18; 27, 8%)

3

2

5

58

21 (21/58; 36, 20%)

8

13

21

Total samples
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The results of antibiotics sensitivity test
Antibiotic resistance is a major problem in both veterinary and human
medicine. This phenomenon, which is characteristic of bacteria, has increased
a lot in recent years due to the long and abusive use of antibiotics in veterinary
and human therapy, so much of the pathogenic bacteria have become reemerging and antibiotics have become ineffective. In recent years antibiotic
resistance of pathogenic bacteria has been monitored as there is a risk of
generalizing this phenomenon and creating a major resistance fund very
difficult to fight (1, 3, 9, 10). At present, antibiotic resistance is also frequently
reported in salmon, including salmonella serovars, with zoonotic risk, and the
resistance phenotypes reported in isolated strains can no longer be controlled
by classical therapeutic methods (8, 10, 11). Various biochemical mechanisms,
genetic determinism of resistance and antibiotic selection pressure, on salmon,
have led to an increased frequency of isolates from reptiles. Antibiotic
resistance, Salmonella is monitored by different systems in U.E. member
countries. And is an indicator of the zoonotic risk of infections (10, 11). In this
context, well-researched research on antibiotic resistance, isolated salmon
strains from the three reptile categories, aimed at determining the resistance
and identifying the phenotypes of resistance to some antibiotics. The results of
antibiotics sensitivity test for strains of Salmonella spp. Isolated from reptiles
are shown in Table 2, respectively 3.
From the analysis of the data obtained, the strains of isolated
Salmonella spp. were highly resistant to nalidixic acid (14 strains) and to
furazolidone (16 strains) compared to the other antibiotics used for testing
(Table 2 and 3).
In a retrospective study on reptiles in the Bronx Zoo, on the presence of
infections and carriers of Salmonella spp., Meredith et al. (6) revealed that
there are differences in the distribution of serovars according to the type of
samples, the phylogenetic origin of the reptiles, their origin and their health
status. The most common isolates of Salmonella isolates were Salmonella
enterica in 45% of cases (78/115). Associated factors that may increase the risk
of posing Salmonella crops are diet based on meat and alien remnants.
The study by Lukac et al. (5) investigated the prevalence of Salmonella
strains from captive reptiles in Croatia. Of the 292 samples of skin, pharynx,
cloacal and 200 samples of feces from apparently clinically healthy reptiles,
both from private breeders and zoo in Zagreb. Salmonella was found in 13% of
all samples, of which 3.8% were turtles. Representative Salmonella enterica
with six serovars: Salmonella enterica enterica 34.6%, Salmonella enterica
houtenae 23.1%, Salmonella enterica arizonae 23.1%, Salmonella enterica
diarizonae 15.4%, and Salmonella enterica salama 3.8%.
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Table 2
Results of antibiotic susceptibility testing, of Salmonella strains Isolated
from reptiles
Interpretation of antibiotics sensitivity test
Name of the antimicrobial
substance

Sensible

Intermediary
sensible

Resistant

No.

%

No.

%

No.

%

Gentamycin – CN – 10µg

21

100

-

-

-

-

Tetracycline – TE – 30µg

9

42,85

1

4,76

11

52,38

Ciprofloxacin – CIP – 30 µg

21

100

-

-

-

-

Doxycycline – DO – 30 µg

10

47,62

3

14,28

8

38,09

Vancomycin – VA – 30 µg

21

100

-

-

-

-

Ceftriaxone – CRO – 30 µg

21

100

-

-

-

-

Cefoxitin – FOX - 10µg

21

100

-

-

-

-

Furazolidon – FX - 100µg

-

-

5

23,80

16

76,19

Nalidixic Acid – NA - 30 µg

-

-

7

33,33

14

66,67

18

100

1

4,76

2

9,52

Lincomycin – L – 30 µg
Cefaclor – CEC – 30 µg

21

100

-

-

-

-

Pristamycin – PT – 15 µg

21

100

-

-

-

-

Ampicillin/sulbactan – SAM – 30 µg

21

100

-

-

-

-

Table 3
The results of sensitivity testing for antibiotics, from S. enterica and S.
enteritidis strains isolated from reptiles
Name of the antimicrobial
substance
Gentamycin – CN – 10µg
Tetracycline – TE – 30µg
Ciprofloxacin – CIP – 30 µg
Doxycycline – DO – 30 µg
Vancomycin – VA – 30 µg
Ceftriaxone – CRO – 30 µg
Cefoxitin – FOX - 10µg
Furazolidon – FX - 100µg
Nalidixic Acid – NA - 30 µg
Lincomycin – L – 30 µg
Cefaclor – CEC – 30 µg
Pristamycin – PT – 15 µg
Ampicillin/sulbactan – SAM – 30 µg
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Species of Salmonella spp. isolated from
reptiles
S. enterica
S. enteritidis
4
5
8
13
3
7
8
13
8
13
8
13
0
0
0
0
6
12
8
13
8
13
8
13
8
13
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In another study conducted by Aiken et al. (2) in England between 2004
and 2007 on the association between exposure to reptiles and Salmonella
disease using the multi-variable logistic regression. Recent exposure to reptiles
(even rare) was associated with salmonellosis in a ratio of 2:46 (95%
confidence interval: 1.57-3.85, p <0.001), with much stronger effects among
children under five years. Salmonella serotypes found in reptile individuals
predominated non-enteritidis strains, non-typhimurium serotypes, being strongly
associated with exposure. Exposure to reptiles is a disease risk factor in
England, especially in children.
Investigations of Pedersen et al. (7) as regards the distribution of
Salmonella strains isolated from captive reptiles in Denmark during the period
1995-2006. A total of 43 serovars have been detected, some of which are
pathogenic to humans, such as S. enteritidis, S. typhimurium, S. bovismorbificans.
Conclusions
By studying the biochemical properties, it was intended to differentiate
Salmonella species from the other genera of the Enterobacteriaceae, based on the
biochemical characters studied with the micro test API 20E systems.
From specimens collected, from captive reptiles, were isolated Salmonella
strains, of which S. enterica and S. enteritidis are considered as having zoonotic risk.
Among the antibiotics tested, Salmonella strains have shown a constant
sensitivity to ceftriaxone, ciprofloxacin, vancomycin, cefoxitin, pristinamycin,
ampicillin / sulbactan and gentamycin, and a particular resistance to tetracycline,
doxycycline, furazolidone and nalidixic acid.
The presence of Salmonella in reptiles raised in captivity makes the risk of
disease with these zoonotic bacteria a very important place. The severity and
spread of disease outbreaks in people at risk (especially children) are sound
arguments justifying the implementation of rigorous epidemic surveillance
measures to reduce the risk of disease in salmonella. For this reason, continuous
monitoring and reporting is wish that we have tried to answer and through the
investigations in this paper.
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Summary
The prevalence of some infectious bacterial disease associated with PRRS syndrome was
determined by necropsy and bacteriological examinations. Were necropsied 129 corpses
from piglets up to 8 weeks of age, and 67 corpses of pigs older than eight weeks, being
monitorizated gross pathological lesions characteristic both, PRRS syndrome and
associated bacterial infectious diseases. From organs with characteristic lesions have been
taked samples for bacteriological examination and for confirmation of PRRS syndrome have
been taked samples from ingvinale lymph nodes. From samples, were performed
inseminations up in a glucosated broth, and serum on agar with 5% sheep blood
defibrinated, with and without, band of staphylococcus. The direct immunofluorescence
reaction, using Reagent kit for detection of pig's reproductive respiratory syndrome virus
(PRRSV A-Moab FITC) was used for the diagnosis of PRRS syndrome. At the bodies of
piglets up to 8 weeks of age were detected pathological lesions characteristic of the
syndrome PRRS as follows: interstitial edema (53/129) hemorrhagic limphoreticulitis
(48/129) and pathological lesions characteristic Pasteurellosis (37/129), Infectious
pleuropneumonia (18/129), Enzootic pneumonia (30/129), Glasser disease (36/129) and
dysentery with Brachispira hyodisenteriae (77/129). At the corpses of swine youth over the
age of 8 weeks were detected pathological lesions characteristic of the syndrome PRRS:
interstitial edema (19/67) hemorrhagic limphoreticulitis (38/67) and pathological lesions
characteristic Pasteurellosis (31/67), Infectious pleuropneumonia (21/67), Enzootic
pneumonia (16/67), Glasser disease (22/67) and dysentery with Brachispira hyodisenteriae
(44/67). PRRS syndrome was confirmed in both age groups, by direct IF reaction and
bacteriological examination confirmed pasteurellosis, pleuropneumonia and disease
Glasser.
Keywords: PRRS, bacterial infectious disease

PRRS syndrome is currently characterized by endemic evolution in swine
farms that frequently affect swine youth before and after weaning. This disease is a
permanent threat to pigs and is of particular economic importance (2,4,6).
Frequently, the PRRS syndrome induces a state of immunosuppression
which, together with other favorable factors, creates conditions for the onset and
progression of associated bacterial infectious diseases (4,6). Research has been
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conducted to monitor the presence of PRRS syndrome and associated infectious
diseases in swine youths from two age categories.
Materials and methods
For the achievement of the proposed objectives, were necropsied and
examinated 196 youth bodies, grouped according to their age in two groups. Lot 1
was formatted by 129 piglet corpses, until the age of 8 weeks and group 2 was
made up of 67 piglets, after 8 weeks of age.
After necropsy, the macroscopic lesions present in different organs were
noted and the data obtained was processed and rendered in the tables.
Confirmation of PRRS syndrome was performed by the Direct
Immunofluorescence Reaction with the Fitc Moab A-PRRSV Reagent for the
Detection of Porcine Respiratory Reproductive Syndrome Virus. Inguinal lymph
nodes with characteristic lesions for this reaction and pulmonary and intestinal
samples for the bacterial examination to confirm associated bacterial infectious
diseases were taken from the bodies.
The IFD reaction included the following steps: performing lymphatic
fingerprints on skimmed glass, drying the blades and fixing in acetone for 15
minutes, washing the blades with PBS + Blue Evans solution, drying the blades,
adding the conjugate (isothiocyanate-labeled monoclonal antibodies Fluorescein)
and examination under ultraviolet light microscope.
Sowing was performed from pulmonary and intestine samples, agar broth
and 5% sheep defibrinated blood agar with staphylococcus band. Isolated strains
were identified based on cultural, morphological, tinctorial and biochemical
characteristics of Salmonella spp.
Results and discussions
The necropsy exam performed at the cadavers of the two batches provided
significant results on PRRS syndrome-specific lesions and specific lession
associated bacterial infectious diseases.
In cadavers of lot 1 respectively 8 weeks, were observated lesions
characteristic PRRS syndrome and macroscopic lesions characteristic infectious
bacterial diseases associated with digestive or intestinal localization.
The final results for this batch are shown in Table 1, and the analysis of
these data shows that the macroscopic anatomopathological lesions had a variable
frequency ranging from 10.85% (fibrin pericarditis) to 56.68% (hemorrhagic
enterocolitis).
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Table 1
The results of the anatomopathological examination in lot 1
No.
Lesions
No.
%
Cadavers
Pulmonary congestion
37/129
28,68
1
Interstitial lung edema
53/129
41,08
2
Bronchial pneumoniae
30/129
23,25
3
Fibrinous bronchopneumonia
37/129
28,68
4
Fibrinohemorrhagic
18/129
13,95
5
Bronchopneumonia
Fibrin pleuritis
28/129
21,70
6
Pericarditis
14/129
10,85
7
Limforeticulitis
48/129
37,20
8
Fibrin Polyserosity
36/129
27,90
9
Renal Dystrophy
39/129
30,23
10
Hemorrhagic enterocolitis
77/129
56,68
11
Haemorrhagic Gastritis
36/129
27,90
12
Myocardosis
18/129
13,95
13
Macroscopic anatomopathological lesions characteristic of PRRS
syndrome were catarrh and haemorrhagic lymphoreticulitis (37.20%), pulmonary
congestion (28.68%) and interstitial lung edema (41.08%).
Anatomopathological lesions of the inflammatory type present in the lungs,
were representated by bloody bronchopneumonia, fibrinous, fibrinhohemorrhagic,
pleurisy and fibrinous pericarditis.
Anatomopathological lesions of the inflammatory type represented by
haemorrhagic gastritis and hemorrhagic enterocolitis were present in the digestive
system.
Fibrin polyserosity considered a systemic infection had a frequency of
27.9%, and dystrophic lesions were present in the kidney and myocardium.
In corpses of lot II, were identified lesions characteristic PRRS syndrome
and macroscopic anatomopathological lesions characteristic of infectious bacterial
diseases associated with digestive or intestinal localization.
The final results are shown in Table 2 and are represented by macroscopic
anatomopathological lesions encountered in PRRS syndrome or associated
bacterial infectious diseases.
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No.
1
2
3
4
5
6
7
8
9
10
11
12
13

Table 2
The results of the anatomopathological examination in lot 2
Lesions
No.
%
Cadavers
Pulmonary congestion
28/67
41,79
Interstitial lung edema
19/67
28,35
Bronchial pneumoniae
16/67
23,88
Fibrinous bronchopneumonia
31/67
46,26
Fibrinohemorrhagic
21/67
31,34
Bronchopneumonia
Fibrin pleuritis
33/67
49,25
Pericarditis
14/67
20,89
Limforeticulitis
38/67
56,71
Fibrin Polyserosity
22/67
32,83
Renal Dystrophy
24/67
35,82
Hemorrhagic enterocolitis
44/67
65,67
Haemorrhagic Gastritis
18/67
26,86
Myocardosis
20/67
29,85

On the corpses in this group catarrhal and hemorrhagic lymphoreticulitis
and pulmonary congestion had a higher frequency than the corpses in lot 1, and
interstitial
pulmonary
edema
was
less
frequent.
Inflammatory lesions present in the lungs, pleura and pericardium had a
higher incidence than similar lesions from corpses in group 1, with a frequency
ranging from 20.89% (pericarditis) to 49.25% (fibrinous pleurisy). The higher
incidence of these lesions reveals an increase in the frequency of associated
bacterial diseases occurring more frequently in swine youths after the age of 8
weeks. The macroscopic anatomopatological lesions encountered in the digestive
system were all of the inflammatory and haemorrhagic type with the highest
frequency having hemorrhagic enterocolitis.
Fibrinous polyserosity had a higher frequency than lot 1, and the
dystrophic lesions found in the kidneys and myocardium also had a higher
frequency.
The immunofluorescence reaction revealed PRRS-specific antigens in
lymphocytes and plasma-cytoplasm cytoplasm of macroscopic lesions
characteristic of PRRS syndrome, this reaction being positive for all the examined
samples.
The bacteriological examination confirmed the presence of the following
associated bacterial diseases, pasteurellosis, Glasser's disease and salmonellosis
in group 1 corpses. In group 2 corpses, this examination confirmed the presence of
the following bacterial associated diseases: pasteurellosis, infectious
pleuropneumonia, Glasser's disease and salmonellosis.
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In the corpses of the two groups, enzootic pneumonia and Brachyspira
dysentery were confirmed only based on macroscopic anatomopathological
lesions.
In endemic outbreaks of PRRS syndrome, associated infectious bacterial
diseases may develop, the prevalence of which is different depending on the
presence of pathogenic bacterial species and the presence of favorable factors.
Existing data in the literature vary according to the countries where the
investigations were made and the age of PRRS outbreaks studied.
Done S.H. et al., in the researches conducted in 1995 and 1996, found that
PRRS syndrome induces a state of immunosuppression that favors various
bacterial infectious diseases produced by epiphytic bacteria on the respiratory
mucosa or the intestinal mucosa. The authors frequently diagnosed pasteurellosis,
enzootic pneumonia, salmonellosis and Brachispyra dysentery (1,2).
In Romania, Stănuică D., and col., in 1998 and Stănuică D., et al., in 2005,
found that associated bacterial infections aggravate the progression of PRRS
syndrome and clinical and anatomical expression depends on the pathogenic
bacterial agent and the site of the infection. The authors studied multiple outbreaks
and found that in the suckling youth before and after weaning, they evolve as
associated infectious bacterial diseases:enzootic pneumonia, pleuropneumonia,
pasteurellosis, Glasser's disease, and exudative epidermis, and pleuropneumonia,
pateurelosis, salmonellosis and Brachispyra dysentery frequently occur in the
suckling youth undergoing fattening (3,4).
Opriessnig T., et al., in 2011, developed a bibliographic summary of the
etiology of the Swine Respiratory Complex that evolves in farms based on a broad
bibliography. The authors consider that the PRRS virus has a high prevalence
being associated with outbreaks of the following bacterial species: Actinobacillus
pleuropneumoniae (APP), Mycoplasma hyopneumoniae (MHYO), Bordetella
bronchiseptica (BORD), Pasteurella multocida (PMULT), Haemophilus parasuis
(HPS), Streptococcus suis , Actinobacillus suis, Arcanobacterium pyogenes and
Salmonella enterica serovars Choleraesuis and Typhimurium. The authors believe
that these bacteria produce infectious bacterial diseases associated with PRRS
syndrome, which complicates anatomoclinical evolution (5).
Conclusions
The necropsy exam performed in swine youth corps of lot 1 and lot 2
revealed characteristic macroscopic lesions of both PRRS syndrome and
associated bacterial infectious diseases.
The immunofluorescence reaction confirmed the presence of PRRS
syndrome by detecting viral antigens in cytoplasm of lymphocytes and plasma
lymphocytes.
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The following bacterial species were isolated by bacteriological
examination: P. multocida, A. pleuropneumoniae, H. parasuis and Salmonella spp.
These results confirming associated bacterial infectious diseases.
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Summary
In this paper we present the results obtained after monitoring, during the winter, the
development of germs on the surfaces of secondary pre-collecting bins serving for
household waste storage (humid fraction), those placed near the blocks of flats. The values
of total aerobic mesophyll count (TAMC) were correlated with the cleanliness and
maintenance state of the bins and with the integrity of the garbage bags. There were
collected 80 samples from the surfaces of the handles, from which there have been done
successive dilutions for inoculating into nutrient agar, concurrently with the registration of the
household waste bins external temperatures. Analysis of the results revealed that in winter,
the average values of total aerobic mesophyll count do not exceed those obtained during the
summer (with maximum development at temperatures between 22 and 45˚C), suggesting
that the dominant flora on these surfaces is mesophyll, which increases the likelihood of
pathogens existence; during the winter, the highest values of TAMC were found at
temperatures below 10˚C, compared to the growth rate at other ranges of temperature (1020˚C and over 20˚); regarding the cleanliness and maintenance state of the bins and the
integrity of the garbage bags, in one area we found many issues, observation reinforced by
the fact that for the samples collected from this area, we had the highest values of total
aerobic mesophyll count, despite the temperature.
Keywords: household waste, total aerobic mesophyll count

In recent years, the increase of the world population and consequently, of
the amount of waste generated, has led to the reviewing of the waste management
strategies. Regarding the household waste resulting in urban areas, it is brought
more and more to public attention the need to prevent food waste in the trade and
consumption stages, in order to decrease the amount of generated waste (12) and
the necessity of selective collection for recycling and composting, as suitable waste
management techniques (11).
There have been done several studies in order to assess the biological
risks to which workers from the hygiene services are exposed, given that till now,
there have not been established any precise hygiene standards or limit values for
the aeromicroflora in their working environment (1, 4). In this respect, airborne
powder levels and the following microbiological indicators were monitored: total
aerobic meshopyll count (TAMC), fungi, endotoxins associated with Gram negative
bacteria and thermophile bacteria (5, 6). The sampling for aeromicroflora
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determination was done either by retaining on filter membranes in the case of
workers who collect the garbage or by the method of aspiration of a known volume
of air and inoculation in a culture medium, when determining the load of
atmospheric airborne germs from the composting stations or from the sorting
rooms (1, 5, 6). Thus, workers who collect household waste from the bins serving
citizens homes have developed chronic respiratory diseases, allergies and are at
increased risk of coming into contact with potential pathogens (5, 8).
The objective of numerous studies has also been the assessment of the
impact that certain waste management practices, such as storage, incineration or
composting, have on the health of the population in the areas surrounding these
types of installations (4, 7).
However, regarding the risk of direct contact with the germs on the surface
of the bins for the selective collection of household waste (by touch), there is not
much data in the specialty literature. Especially since, as respects Timişoara, in
many cases these containers do not meet the requirements of Order of Health
Minister no. 119/2014, for the approval of hygiene and public health standards
regarding the population's living environment on integrity and maintenance state
(periodic washing) (3). The same normative act impose to the citizens to use plastic
bags to pre-select household garbage, to close them and to ensure they are
integral and free of cracks when deposited at the bin (10).
The purpose of this paper was to monitor, during the winter time, the
development of germs on pre-collection household waste bins (the wet fraction)
serving the blocks of flats and to correlate their maintenance status and the way in
which the storage of garbage bags is made, with the total aerobic mesophyll count
values. Even though this indicator allows only an overall assessment of the extent
to which the bins are contaminated with germs of different origins, the diversity of
the stored material (food scraps) and repeated contact with the hands of citizens
and workers from the hygiene service, a high TAMC values also increases the
likelihood of existence of pathogenic germs.
Materials and methods
There were collected 80 sanitation samples from the surface of household
waste bins from 20 collecting points (one collecting point meaning two to maximum
six plastic bins), from four different areas of Timişoara. Each time, the samples
were collected from the same five collecting points in each area. The collecting
surfaces of 100 cm2 were represented by the lid handles and the bin bar, the
surfaces to which the citizens and the employees of the salubrity service come into
contact when depositing or collecting household waste.
Sample collecting took place at different times of the day, at different air
temperature (1.5°C, 5°C, 7°C and 19.5°C), during February to mid-March.
The temperature of the bins was measured using an infrared thermometer.
The samples were grouped into three categories, depending on the temperature:
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• T˚C bin <10˚C,
• T˚C bin 10-20˚C,
• T˚C bin >20˚C.
There were performed successive decimal dilutions (10-1) from the native
sample. Inoculatings were made using the embedding method into nutrient agar, in
two Petri plates per dilution. The plates were incubated for 24-48 hours at 37°C,
and after that, it was quantified the total aerobic mesophylic count.
Regarding the maintenance conditions of the bins and the way the
household waste is stored, the following aspects were considered: the integrity of
the bins, the integrity of the polyethylene bags and the presence of organic matter
on the surface of the bins.
Results and discussions
Following counting the colonies developed on nutrient agar plates after
incubation at 37 ° C, there were obtained the results from Table 1.
Table 1
The average values of TAMC (CFU/ml), depending on temperature
and for each area
<10˚C
10-20˚C
>20˚C

Area I
1572
411
731
904

Area II
510
183
294
329

Area III
455
465
220
380

Area IV
710
360

811
354
415

535

Analyzing the data obtained, it can be observed that the highest TAMC
values were recorded at low temperatures, below 10˚C (811 CFU/ml). This
temperature range, even if it is improper for most of hemophilic bacteria
multiplication, however, allows their survival (13). Also, cultivation on nutrient agar
at 37°C does not exert an absolute selective effect, allowing for the development of
a significant proportion of psychrophilic germs (9). Therefore, the fact that the
highest TAMC value was recorded at this temperature is probably due to the heavy
load of both mesophyll and psychrophilic germs.
Compared with TAMC values obtained during the summer (2451 CFU/ml
at 22-37˚C, 1958 CFU/ml at 37-45˚C and 1431 CFU/ml at 45˚C) (2), the ones
obtained in the winter are smaller but still significant to illustrate the diversity of
microbial flora on these surfaces and the wide range of temperatures on which
these germs can multiply. However, the dominant flora remains the mesophyll with
a maximum increase of around 37˚C and above, hence the high probability of
existence of pathogenic germs of different origins (intestinal, skin, secretions).
Table 2 shows the extent to which the requirements of the Order no.
119/2014, for the approval of hygiene and public health standards regarding the
population's living environment, on the integrity and maintenance of the bins, are
met, as well as the way of storing the garbage bags and the average TAMC values
43

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

obtained during this period, for each collecting point and area, irrespective of
temperature.
Table 2
Average values of TAMC and the maintenance state of
the household waste bins
Sample
no.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Bin integrity
+1

-2

Plastic bags
+3

+/-4
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

(1)
(2)
(3)
(4)
(5)
(6)

-5

Organic
mater6
+
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9

TAMC (CFU/ml)

9
9
9
9
9
9

9
9
9
9
9
9

9
9
9
9
9
9

528
605
2460
448
736
295
610
305
223
437
277
428
507
487
300
385
356
143
1873
270

904

329

380

535

– integral bins
– the presence of cracks, the absence of caps or other parts
– closed and integral plastic bags
– cracked bags, waste scattered in the bin
– there are no plastic bags
– presence/absence of organic mater on the surface of the bins

What follows from the analysis of the results in Table 2 is that the total
number of germs cannot be correlated with failure to meet a certain requirement,
but rather with the failure to meet all of it. At the collecting point no. I were most
problems and the highest TAMC value obtained. Here, the bins were in an
advanced state of degradation, waste was scattered on the ground, organic matter
was abundantly present on the surface of the bins, and the lack of lids attracted
vectors (pigeons).
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Conclusions
Analysis of the results revealed that in winter, the average values of total
aerobic mesophyll count do not exceed those obtained during the summer (with
maximum development at temperatures between 22 and 45˚C), suggesting that the
dominant flora on these surfaces is hemophilic, which increases the likelihood of
pathogens existence.
During the winter, the highest values of TAMC were found at temperatures
below 10˚C, compared to the growth rate at other ranges of temperature (10-20˚C
and over 20˚).
Regarding the cleanliness and maintenance state of the bins and the
integrity of the garbage bags, in one area we found many issues, observation
reinforced by the fact that in the samples collected from this area, we had the
highest values of total aerobic mesophyll count, despite the temperature.
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Summary
Humanity has always been in a continual, often fierce battle against microbes. When
antibiotics were discovered, scientists assumed that infections will no more be a medical
problem. The main presupposition on which this belief was funded was that antibiotics are
weapons and their unique function is to destroy bacteria. Though Alexander Fleming had
warned against the irrational use of antibiotics and its effects, it took a few decades to fully
understand that drug and multi-drug resistance is such a difficult problem and that nowadays
we already live in a post-antibiotic era. Due to last year’s investigations, a paradigm shift
came to surface: studies have shown that antibiotics are to be understood not only as
weapons, but also as intermicrobial signaling agents that may regulate the homeostasis of
microbial communities. Getting in contact with antibiotics at subinhibitory concentrations
could be even beneficial to susceptible bacteria. Another paradigm shift in understanding the
dose-response relationship became necessary. The threshold concept showed to be
inadequate to explain the complexity of the bacterial reactions to antibiotics, especially at low
concentrations, and gave space to a new concept, hormesis. This model of dose-response
relationship is characterized by low dose stimulation and high dose inhibition effect. Studies
have shown that antibiotics can boost bacterial growth and reproduction. The aim of this
review is to present the paradigm shift in understanding how antibiotics work at different
levels of concentrations and how bacteria respond to them, proving that antibiotics really are
intermicrobial signaling agents.
Keywords: antibiotics, signal molecules, threshold, hormesis

For us, humans, voyaging on our ”Blue Planet” among galaxies, our
struggle to find life in the universe is one of the most exciting scientific adventures.
It would appear like our biosphere has no more secrets in stock for us. Fact is that
microscopic forms of life on our planet are so numerous that we could take as
granted the words of the famous biologist Edward Osborne Wilson: ”microbial
diversity is beyond practical calculation” (11). When it comes to investigate the
biosphere, the number of microbial taxa appears not only to be enormous –
regardless the calculation method – but also the conclusion is that their distribution
is ubiquitous (34). There is no domain left unpopulated and unconquered by
bacteria: soil, mud, waters, caves, air, plants, animals and humans. Either the other
living organisms are in a struggle with bacteria or it is about mutualism or
commensalisms, bacteria are part of everyday life in any other regnum, in both
Plantae or Animalia.
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2. Bacteria – individual cells versus organized groups
Regardless the environment where bacteria live, bacterial life (Figure 1)
seems to be the sum of all the bacterial cells lives, with no other meaning than
strictly struggling to survive as individuals. The scientific world had long held the
belief that bacteria are cells that behave as self-sufficient individuals that do not
need to organize into groups in order to survive and live. The colonies
microbiologists have studied for such a long time – if we take as reference point the
lives of Pasteur (1822-1895), Cohn (1828-1898) and Koch (1843-1910), the three
main founders of bacteriology – seemed to be only a bulk of bacterial cells living in
a limited space, on a specific with no rules whatsoever. New basic research has
given evidence that bacterial colonies are structured communities having a specific
behavioral profile, functioning as a whole and having internal “social” rules (13, 24,
31, 28, 5).

Fig.1. Bacteria life cycle
Bacteria live their lives not as single isolated microorganisms, but organized
in communities. Under favorable laboratory conditions, bacterial populations have an
exponential growth (20, 21, 22, 23, 2n, where “n” represents the number of
generations), but since they are grown in closed systems, after reaching a stationary
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phase, they stop dividing, lose their viability and eventually they die –figure 1 (32). In
natural environment or in vivo bacterial growth cannot be predicted with high
accuracy due to many parameters of the host and environment. Though, predictive
microbiology have greatly improved due to new mathematical models developed
during last couple decades, which can offer a more accurate approximation of
microbial responses to particular environmental conditions (3, 12, 4).
Living together means that bacterial cells will have to deal not only with
their own metabolites, but with the metabolites of others species, which may exert
some chemical and biochemical influences. While a primary (central) metabolite is
directly involved in natural growth, development and reproduction processes, a
secondary metabolite (usually referring to “small molecules” with a low molecular
weight < 900 Daltons) is not directly involved in such processes, but has an
ecological, a so called relational function(20).
The fact that bacteria live together made Erwin Frink Smith, an American
pioneer in plant pathology, draw the conclusion that ”a multiple of bacteria are
stronger than a few and thus by union are able to overcome obstacles too great for
the few” – Smith, 1905 (29). Even more, in environmental matrix bacterial
communities are seldom pure, one type bacterial population. The fact that various
types of bacteria can grow together in mixed populations – either it is about
mutualism or commensalism – indicates that living together could have its benefits.
That brought researchers to the idea that whenever multiple types of bacteria form
a mixed population, for instance a biolfilm, their complex organization most
probably implies communication (17).
3. Bacterial communication and quorum-sensing
For a long time bacteria was thought to be asocial entities that even if they
live together, they do not have a social life. Various studies have shown that
bacteria must have been communicating since their behavior implies coordination
(6, 10). The simplest interaction within or between bacterial populations is their
competition for resources, such as vital space and food. This passive interaction
can be either between the same type or between different types of bacteria. When
competition becomes active, substances such as bacteriocins, lantibiotics and
secondary metabolites, exerts an inhibitory effect on their competitors. Competition
and cooperation between bacteria ranges from accidental support to mutual
dependence and are mediated by small bioactive metabolites (6).
Various products of bacterial metabolism can also exert an influence on or
within microbial populations. Not every influence is considered to be a signal, until
“an intention”, a correspondence between the scope of using a signaling method
and the signaling method itself can be identified (figure 2). Most of the low
molecular weight substances secreted by bacteria play roles as cell-signaling
molecules. At low, sub-inhibitory concentrations, hormesis effect becomes evident,
many microbial metabolites can modulate gene transcription (36). For instance,
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when a protein substrate is degraded by secreted exoproteases and the efficiency
of this process increases with cell density that reaches a critical number, then the
coordinated expression of the exoenzymes would be an argument for the existence
of a system of stimuli and response correlated to population density – Quorumsensing (QS) (6).
This biomechanism allows bacteria to modulate the expression of specific
genes in order to obtain some benefits for the entire bacterial population (increase
virulence or antibiotic resistance based on a bacterial high density, biofilm
formation, changes of metabolic ways etc.) (1, 8).

Fig. 2. Communication between bacteria – role of the signaling molecules
Quorum-sensing’s principle is that bacterial populations produce chemical
signals, which are then released in the environment. Bacteria can also detect, via
specialized receptors, these signal molecules, which are called autoinducers.
When bacteria multiply and grow in number, the autoinducers level rises. They
spread outside the cells through diffusion, so that the further they are from the
emitting cell, the lower their concentration (gradient) and the weaker the signal.
Signal molecules from the environment are detected by the receptors in the
bacterial membranes. When a threshold value of the signal molecules is reached,
the receptors in the membranes become activated due to saturation and trigger the
transcription of some specific genes which produce a change in bacteria’s
behavior, such as the production of a virulence protein or an extracellular enzyme
(23, 18).
This characteristic of bacterial social behavior allows bacteria to modulate
the gene expression according to cell density in order to obtain some collective
benefits. For instance, it can be used in biofilm formation, in developing antibiotic
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resistance or to increase virulence based on the local density of the bacterial
population (1, 9).
Various types of molecules are used for signaling between individual
bacterial cells, as well as between different types of bacterial populations (for
instance between Gram-positive and Gram-negative bacteria). The most common
signaling molecule in Gram-positive bacteria are oligopeptides, while Gramnegative bacteria use N-acyl homoserine lactones (AHL) as the most common
signaling agent. The family of autoinducers (AI-2) works in both Gram-negative and
Gram-positive bacteria. Bacteria produce autoinducers as a response to the
modification of cell-population density, so that their concentration increases
proportionally with the bacterial quorum-sensing density. Once a threshold number
of bacterial cells is reached, quorum-sensing allows bacteria, both Gram-negative
and Gram-positive, to sense one another. This opens to the bacterial population
the opportunity to regulate various physiological activities, making a change in
virulence, ensure symbiosis, organize in biofilm, change motility and increase
antibiotic production. The regulation of physiological activities is produced by
modulating gene expression (7, 25, 16) (figure 3).

Fig. 3. Quorum-sensing – changing the bacterial behavior
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4. Antibiotics – threshold and hormesis concepts
For a long period of time it was thought that antibiotics are merely
weapons, whose efficacy against bacteria depends of a threshold concentration
value. Once this threshold is reached, a toxic effect occurs and antibiotics exert
either a bacteriostatic or a bactericidal effect on bacterial populations. By contrary,
under such minimum inhibitory concentration (MIC), these antibacterial weapons
were ineffective. Antibiotics were therefore perceived as weapons due to their
biotoxic effects which become active only after a threshold concentration is
reached. It was believed that no other effect could occur under subinhibitory
concentrations. So the concept of the threshold was thought to fully explain the
effect of antibiotics on microbial populations (6, 35).
Since the times of Samuel Hahnemann (1755-1843) a long doctrinal
debate amidst scientific and medical world gave credit to the concept of threshold
concentration. The main idea that toxicity can have biological or clinical effects only
after a threshold dose seemed to correspond not only to a somehow mechanistic
intuition, but also to experience (figure 4). With the time, more and more research
gave evidence of the fact that under the threshold concentrations antibiotics might
still have an effect on bacteria. Paradoxically, researchers found that instead of
inhibiting cells’ behavior, when exposed to antimicrobial substances and antibiotics
under subinhibitory doses, bacteria are stimulated. That would not correspond to
threshold theory, but rather to the hormesis concept. (25, 35, 36).

Fig. 4. Threshold concept diagram
The pharmacologist Hugo Schulz (1853 – 1932) discovered that certain
disinfectants could have stimulatory effect on yeast growth at low concentrations.
During last decade, in spite of the traditional skepticism, various
experiences have shown that antibiotics can exert a different effect under the
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threshold value, when applied in sub-inhibitory concentration (SIC). This
phenomenon, called hormesis (from greek hormao, to excite, to stimulate – the
term was coined by Chester M. Southam and John Ehrlich in a scientific paper from
1943), refers to a process in a bacterial population that exhibits a biphasic
response to exposure to increasing amounts from an antibacterial substance. Thus,
when high doses are used, an inhibitory response could be seen, while low doses
(much lower than the MIC) might lead to stimulation (21, 22) (figure 5).

Fig. 5. Hormesis concept diagram
The stimulation of bacterial behavior under sub-inhibitory concentrations
(SIC) of antibiotics led to the hypothesis that antibiotics could be seen not only as
antibacterial substances, but as well as signaling agents to the microbial
communities modeling their growth, activity and organization (19, 30).
5. Antibiotics – from weapons to signaling agents
Since ancient times people from Egypt and Greece used specially selected
mold, plant parts and plant extracts to treat infections. During human history all
nations around the globe used mold products without knowing those are what we
call today antibiotics. These organic molecules have a low molecular mass (3000
Da) and can inhibit or kill living microorganisms. In most cases they achieve this by
binding to specific cellular targets (33, 2).
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Before the pharmaceutical era took over the production of antibiotics, they
had existed as natural products. Such antibiotics are small molecules that were
proved to influence the gene transcription of cellular functions of bacteria at
subinhibitory concentrations (SIH) or, in other words, sub-minimum inhibitory
concentrations (sub-MIC). Synthetic antibiotics were also proved to modulate gene
transcription depending on the concentration. In both types of antibiotics their way
of action is similar to that of bacteria’s secondary metabolites. Since bacteria
exposed to these small antibacterial molecules elicit responses at subinhibitory
concentration, not only hormesis effect is evident, but researchers could draw the
conclusion that this phenomenon can be described as signaling (14, 15, 36).
Conclusion
As extracellular components that produce an antimicrobial effect by binding
to specific cellular targets, antibiotics proved to be not solely antibacterial weapons,
but also intra and interspecies signaling molecules that may regulate the
homeostasis of complex bacterial communities when such populations are exposed
to subinhibitory concentration. While the concept of hormesis was proved to explain
the stimulation effect of bacterial life when cells are exposed to subinhibitory
concentrations of antibiotics, the threshold concept finds its application and was
proved to be in charge for the changes in bacterial social behavior, once the cell
population senses a quorum is reached, so bacteria can optimize its processes and
synchronize their activities to various collective purposes (25, 27, 35, 36).
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Summary
Soy is one of the most valuable sources of plant protein and therefore it is used in human
food to replace the animal protein sources. In last years the consumption of this source of
protein has increased more and more, existing on the market a large variety of commercial
products based on soy. The aim of this study was to analyze the chemical composition of
soy preparations used in public feeding. For this, were chemically analyzed samples of soy
flour, textured soy, soy milk, soybean cheese (tofu), soy sausage, soy frankfurters and soy
pate. Based on chemical analyzes were obtained values for protein, fat and carbohydrates.
These values were compared with values set by the manufacturer on the package of
commercial products. As a result of comparisons it was observed that for each nutrient
different values were obtained, by chemical determining, compared to those written on
package. Thus, for protein determined values were lower by 4.21 to 18.02%, for fat levels
were reduced by 10.09 up to 27.84% and for carbohydrate chemical determined values were
higher than those on the package with 7.39 up to 25.43%. This study revealed that variations
in analyzed nutrient content of soy-based commercial products to those printed on the
package are leading to misinformation of buyers, these products may even confuse
consumers on the nutritional value of consumed food.
Key words: soy products, nutrients, diet, vegetarians

The soybean (Glycine max (L.) Merrill, family Leguminosae, subfamily
Papilionoidae) is native to East Asia. Soybean cultures, for food purposes, are
thousands of years old in China and the eastern and southern parts of Asia. It was
and is, today too, an important component of the traditional diet in those regions
(13).
Soybean is grown especially for industrial purposes, for the extraction of oil
used as raw material for biofuel production. Due to its chemical composition and
high nutritional value, soy is also used in nutrition. Soybean oil is used as a
vegetable oil, both in cooking and in the food industry.
In the Far East, soy is used to produce various foods such as "tofu", "miso",
"tempeh," and soy sauce. In Western countries, soybean has become widely used
in recent years to produce a wide range of ingredients, for example soybean meal,
soybean protein, soybean oil, soybean lecithin, etc. These ingredients are widely
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used in food. For example, soybean meal is used in foods such as bread, or the
basis for pizza. Soy proteins are often used to make vegetarian alternatives to
meat products, for example textured vegetable protein (TVP) in vegetarian burgers,
vegetarian sausages, etc (5). For vegans, dairy products are replaced with soy
milk, soybean (tofu) or soy yogurt. These products are also used by people with
lactose intolerance or allergy to milk proteins (11).
Soy beans contain a wide range of nutrients, proteins, fats, carbohydrates,
vitamins and minerals. It contains isoflavones, which can have a beneficial effect
on the body's health by reducing cholesterol, but it also contains a number of
antinutritional factors such as lectins, goitrogens or pithic acid. Soy beans are rich
in protein (14-50%), and in terms of protein quality, soybeans contain most
essential amino acids, especially lysine. The fat content is higher than the other
legumes. Of the fatty acids, the unsaturated, and especially the polyunsaturated,
predominate. Even if they have a lower carbohydrate content, compared to other
legumes, soybeans are a valuable source of fiber in the diet. One hundred grams
of soybeans provide 33% of the daily fiber requirements (7, 9).
According to the Food and Agriculture Organization (FAO) soy is most
commonly consumed in China (8.5 kg soybean/person/year) and Japan (7.9 kg
soybean/person/year) compared to Western countries (eg. USA or UK) where
consumption is less than 1 kg soy/person/year. In fact, of the total amount of soy
grown in the world, only about 10% is used in human food, most of which are used
in animal feed. In Romania, according to a study by TNS CSOP between 20112012, consumption of soy is about 20% (12, 15).
The purpose of this study was to analyze the chemical composition of the
main soy products used in Romania and compare the results obtained with the
data on the nutritional value submitted by the producer on the labels.
Materials and methods
For the purpose of this study, six samples of each tested product were
processed: soy flour, textured soy, soy milk, soybean cheese (Tofu), soy sausage,
soy frankfurters and soy pate. The products tested were purchased from
supermarkets in Timisoara. Soy products were from different manufacturers and
different lots. Each sample under study was analyzed in duplicate for the accuracy
of the results.
Samples were processed in laboratories of Banat’s University of
Agricultural Sciences and Veterinary Medicine ,,King Michael I of Romania" from
Timisoara, for the determination of crude protein (PB%), fats (GB%) and total
carbohydrates (Ct% ). For analyzing the content in PB%, the Kjeldahl Standard
Method (SR EN ISO 5983-1: 2006 / AC: 2009) was used and the Soxhlet method
(SR ISO 6492: 2001) was used to determine the content in GB%. In accordance
with FDA regulations (Food and Drug Administration) the carbohydrate content is
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calculated by subtracting from the total content the content of crude protein, crude
fat, water and ash weight of the food (10, 14).
Results and discussions
Following the analysis of this study, varied values of the nutrient content of
the tested products were obtained in comparison with the average values on the
packaging. Thus, the content of crude protein (PB%) in soy flour was between
42.18% and 44.54%, with an average value of 43.76% compared to the average
value on the package of 46 ,5%. Textured soy showed values ranging from 42.62%
to 47.42%. The average value was 44.46% and the label was 52%. For soy milk
the values were between 3.01% and 3.35%, with an average of 3.2%. The average
value on the packaging was 3.5%. In soybean cheese (Tofu) the values were
between 9.88% and 11.14%. The mean value of the analysis was 10.54% and on
the label was 12%. For soy sausage, protein values were between 18.44% and
19.01%; the average value being 18.75% and the manufacturer's last 22.5%. At
soy frankfurters, values ranged between 11.15% and 16.4%, averaging
13.48%. The value on the label was 18%. Soybean pate protein showed values
between 11.51% and 12.02%, with an average value of 11.66% and the label value
of 14%.
For raw fat content (GB%) the values obtained from the analysis showed
some variations. Soy flour results ranged between 4.83% and 6.02%. The average
value analyzed was 5.3% and from on the label was 6.7%. For textured soy the
values were between 0.87% and 1.01%, with an average of 0.91%. Label value
was 1.2%. The soy milk showed values ranging from 0.99% to 1.16%, the average
value of the analysis being 1.09% and the 1.3% on the label. For soybean cheese
(Tofu), values ranged between 4.01% and 4.04%, with an average of 4.03%, the
value on the label being 4.5%.At soy sausage the values were between 11.98%
and 13.03%. The average value was 12.65%, and the label was 14.5%. Soy
frankfurters obtained between 10.9% and 12.58%, averaging 11.82%. The value on
the label was 14%. Soy pate showed values between 22.99% and 24.17%. The
average value is 23.44% and on the label 28%.
The total carbohydrates (Ct%) calculated for soy flour varied between
40.94% and 44.2%, with an average of 42.44%, on the label being 38%. Textured
soy presented values ranging from 34.36% to 39.96%, with an average value of
38.06%. The value on the label was 32%. For soy milk the values were between
3.00% and 3.42%. The average value was 3.17% and the 2.8% on the label. For
soybean cheese (Tofu) the obtained values were between 1.82% and 1.99%, the
average value being 1.9% and the one on the label 1.7%. At soy sausage the
values were between 18.23% and 18.81%, with an average of 18.62%. The value
on the label was 15%. Soy frankfurters obtained between 19.67% and 21.32%, the
average value being 20.54% and the 17% on the label. Total carbohydrates soy
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pate values ranged between 10.6% and 10.66%, with an average value of 10.63%
and the value on the label of 8.5% (fig. 1).

* S1-S6 – sample 1-6
Fig. 1. Variations in crude protein content (PB%), crude fat (GB%) and total
carbohydrates (Ct%) of analyzed products
The average results of the study are shown schematically in Figures 1 and
2.
In analyzing data for crude protein content (PB%), the highest fluctuations
recorded was in soy pate and soy sausages were observed, with 16.72% and
16.76% lower than the gross protein content on the packs. The smallest variations
were recorded in soy milk and soy flour, with 8.58% and 5.89% lower than the
manufacturer's labels. Textured soy, soybean cheese (Tofu) and soy frankfurters
also showed differences in PB values from the label, with values of 14.5%, 12.17%
and 11.89%, respectively.
In the case of crude fat (GB%) the differences obtained from the chemical
analysis of the products compared to the values on the packaging were more
significant than those obtained from the analysis of crude protein. For example, for
soy pate and soy textured, lower values were obtained by 25.33% and 24.17%
compared to those on the label. Less differences than packaging values were
obtained for soy sausage and soybean cheese with 12.76% and 10.45%. For the
other products, intermediate values were obtained; for soy flour with 20.89% lower,
for soy milk with 16.15% lower, and for soy frankfurters with 15.57% lower than the
manufacturer's written values.
60

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

* T – test; ** L -label
Fig. 2. The average nutrient content of the products analyzed compared to
the label values
For total carbohydrates (Ct%) the values obtained in this study were higher
than the average values on the packages. Thus, higher values were obtained with
24.13% and 25.05% for soy sausage and soy pate. For soy flour and soybean
cheese the values were increased by about 11% (11.68% and 11.76%). Soy
frankfurters, soy textured soy and soy milk produced higher values of 20.82%,
18.93% and 13.21%, respectively, compared to average labels written by
manufacturers.
The results of this study are important for people who consume soy
products and who have a diet based on nutrient content.
Traditional soy foods such as Tofu or soy milk are popular among Asian
consumers, while modern soy ingredients, such as soybean meal and other protein
ingredients, are used in particular by the US and Europe food industry (3). The
effects of soy products on health have been studied for more than 25 years (9).
Studies are so advanced due to the content of nutrient-rich soy beans and proven
health benefits, especially in the prevention of chronic diseases such as blood
pressure, hypertension, heart disease, obesity, type 2 diabetes and certain types of
cancer (3).
The macronutrient composition of soy differs significantly from that of other
legumes because it is much higher in fat, moderately higher in protein and much
lower in carbohydrates. Soy is notable not only for its total protein content, but also
the quality of soy protein, which is higher than that of other plant protein and animal
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protein like (6, 9). Reduced carbohydrate content of the soy is advantageous for
people with diabetes (4). Also, a large proportion of soy carbohydrates are
composed of oligosaccharides which, in the colon, can stimulate bacterial growth,
such as Bifidobacteria. For this reason, soy oligosaccharides are classified as
prebiotics (9). The soybean fat content is about 10%-15% saturated, 19%-41%
monounsaturated and 46% to 62% polyunsaturated fatty acids (PUFA). PUFA is
composed of linoleic acid, essential omega-6 acid and alpha-linolenic acid,
essential omega-3 fatty acid. The ratio of these two fatty acids is about 7-8:1. Soy
and soy products are some of the full-fat foods that are good sources of essential
fatty acids (2, 9). Soy is a good source of a variety of vitamins and minerals,
especially potassium, iron or calcium. Isoflavones are found in many different plant
foods, but in soy is found increased amounts of these antioxidants (1, 9).
Eating soy products have become increasingly common (7). Soy products
are extremely versatile and can be alternatives to meat, dairy, snacks and can
count even daily servings of vegetables (8). Their versatility allows them to be
easily incorporated into diets and therefore provides a convenient way to exploit the
nutritional benefits of legumes. The macronutrient composition of soy makes it an
important food. Soybean protein is of good quality, after its essential amino acid
content, and is also a good source of essential fatty acids. Thus, soy foods can be
safely eaten by all individuals, except those who are allergic to soy proteins, which
are quite rare. There are no official recommendations for soybean consumption
beyond the amount of 25/day soy protein determined by the FDA. Ideally, soy
products can be incorporated into the diet by replacing less healthy foods as part of
a healthy diet daily, intended to reduce the risk of chronic disease (9). That is why
knowledge of the real content of soy products would be necessary. The data given
on the packaging by the producers are average values that can be found in those
products, and the calculation of the daily nutrient portions according to the figures
on the labels can only be indicative.
Conclusions
The nutrient content of soy products shows variations compared to the
data on the package.
Labels on packages contain average product nutrient values.
To know the real content in crude protein, crude fat and total carbohydrates
is important for establishing the diet.
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Summary
The study was conducted on 250 pigs coming from a farm where it was diagnose
proliferative enteropathy. Clinical examination revealed 57 (22.8%) pigs with enteric
symptoms, while 193 remains healthy. From the sick pigs, 12 (4.8) presented melena and a
very low daily gain, with an average of 180g/ daily, and 45 (18%) had sign of enteric
infection, no hemorrhagic lesions, with an average daily gain of 280 g. The results show
reduce of average daily gain among animals with enteric symptoms, compare to the healthy
one, which had an average daily gain of 360g.
Key words: porcine proliferative enteropathy, Lawsonia intracellularis, intestinal adenomatosis

Porcine proliferative enteropathy is a contagious infectious disease caused
by gram-negative, small rod shape intracellular bacteria named Lawsonia
intracellularis, that determinate hiperplasia and inflammation of the ileum and
colon. The disease, also called ileitis, is a common diarrheal disease of young
breeding and growing-finishing pigs that produces variable clinical manifestations
including a chronic form, named porcine intestinal adenomatosis (PIA) and an
acute form, named proliferative hemorrhagic enteropathy (PHE) (3, 5, 7).
The special significance derives from causing economic losses in swine
farms around the world, regardless of adopted management. According to studies
about the prevalence of proliferative enteropathy, a quarter or even half of swine
farms from Europe, Asia and North America reported economic losses as a result
of the disease evolution in herds (1, 2, 6, 8, 9).
Materials and methods
The study was carried out on 10 lots of 25 pigs from Large White breed
and F1 (mixed Large White and Landrace), within a herd with known
epidemiological situation, which evolved evolution of proliferative enteritis caused
by Lawsonia intracellularis.
From weaning (28 days) to slaughter, pigs were followed daily by clinical
exam and registered each time was observed health changes. The healthy animal
and the sick one were regularly weighed. Examined pigs were grouped into three
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categories which include group of pigs who had melena, group with enteric
syndrome group (greenish gray feces) and finally group of clinically healthy pigs.
Etiologic diagnosis was confirmed using immunofluorescence kit
MegaScreen®FLUO LAWSONIA (Diagnostik Megacore).
Results and discussions
Clinical signs of the disease were observed at the age of 53-56 days. The
results of clinical examination are presented in table number 1. According to the
literature, if maintenance system includes all categories of animals on the same
farm (single site system or Farrow to finish), infection usually occurs a few weeks
after weaning when maternal immunity disappears (3, 5, 7).
Table 1
The results of clinical examination of studied swine
Total number of studied
swine
250

Swine with enteric symptoms
No. of swine with
diarrhea (greenish
gray feces)
12
45
57

No. of swine with
melena

Clinical healthy
swine
193

From all studied swine, 12 (4.8%) pigs presented sign of small intestine
hemorrhage (melena) (fig. 1), and 45 (18%) pigs had diarrhea with watery feces,
greenish gray colored. About the daily gain, it was observed that pigs with melena
had a very low daily gain, with an average value of 180 g/daily, being half of the
normal value obtained in the case of healthy swine. Pigs with enteric infection, no
hemorrhagic aspect of feces, had an average daily gain value of 280g, while
average value of daily gain for healthy swine was 360g. Symptoms of enteritis and
decreased average daily gain caused lack of lots uniformity.

Fig. 1. The aspect of melena feces

Fig. 2. The lack of swine lot uniformity
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Figure number 3 represents the dynamic of average daily gain.

Fig. 3. Dynamic of average daily gain
Of the 250 individuals from these study, 193 (77.2%) showed no clinical
signs, probably due administration of antimicrobial substances to all pigs. It was
use a concentration of 400 ppm of chlortetracycline, 3 days after clinical signs
appearance. Antimicrobial protective effect of this substance has been cited in the
literature, showing that administration was correlated with no macroscopic and
microscopic lesions, when it was given 4 days before inoculation strains of
L.intracellularis and for another 21 days (4). Remission of clinical sign was
observed within 7-9 days. Although average daily gain was improved for each pig,
evolution of disease determinate economic losses translated by low weight at
slaughter. That means that pigs with enteric symptoms had a 24.3% lower weight
compared with pigs that did not show clinical signs.
Lower morbidity (4.8%) and absence of mortality was observed. That can
be the result of effective therapeutic intervention, hypothesis sustained by the lack
of fecal-oral infection amplification, following weeks, to other groups of weaned
piglets and to first phase of fattening pigs.
Conclusions
Clinical examination of 250 pigs coming from a farm where evolved
proliferative enteropathy caused by Lawsonia intracellularis revealed that the
disease appears at the age of 53-56 days.
From all studied swine, 57 individuals (22.8%) presented enteritis
symptoms and 12 (4.8%) pigs had melena.
Evolution of proliferative enteropathy within the studied herd caused
economic losses translated by halving the average daily gain at pigs with melena
compare to healthy swine, and only 280 g/ daily at pigs with enteric symptoms
characterized by greenish gray feces compare to 360 g/daily represented the
average daily gain of the healthy one.
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Summary
Avian tuberculosis is an infectious disease that affects domestic and wild birds and cause
considerable economic losses. In the paper are presented, the results obtained in an
outbreak of tuberculosis, in a private farm of peacocks, aged 6 months to 7 years. Clinical
examination of the birds showed that they had difficulty in breathing. Anatomopathological
examination revealed the presence of typical lesions for avian tuberculosis, granulomas in
the lung, liver and spleen. The smears from organs with lesions, stained Ziehl Neelsen
revealed, the presence of the acid-alcohol-resistant bacteria.
Key words: M. avium, peacocks, tuberculosis.

Avian tuberculosis may cause considerable economical losses in the case of
domestic birds and the death of rare species in the case of entertainment birds. Wild birds,
can be infected with M. avium and they constitute the main source of infection for other
birds and animals (1).
Infected birds suffer from weight loss, they become lethargic, the feathers lose
their natural shine and bend, the egg production drops and to the end they die.
In the case of a chronic infection with Mycobacterium avium subsp. Avium,
multiple granulomas can be observed in different organs and tissues. Specialty
literature presents a low number of experimental cases and natural infections done
on peacocks (1, 2).
Materials and methods
The study was performed in a private peacock farm, from Timis county, in
the fall of 2014. During that time in the farm had two females (peafowls), two males
(peacocks) over three years of age and 49 chicks from the previous year with ages
between 6 months and a year.
The owner presented at the clinic of the Faculty of Veterinary Medicine
from Timisoara with a male peacock aged three, who showed respiratory signs,
loss of appetite and depression.
After three weeks from the start of the clinical signs, the first peacock died
aged three, and subsequently the other peacock died suddenly aged seven.
For these two cases an anatomopathological examen was performed and
all the lesions of the organs were noted.
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From the lesioned organs some histological exams were performed, the
collected samples were treated with 10% formalin, then they were embedded in
paraffin and after that they were cut, colored using the Ziehl Neelsen method and
examinated under the microscop.
The bacterioscopical exam was performed by smearing on the microscope
blade, from the liver and the lungs, colored using the Ziehl Neelsen method for
highlighting the acido alcohol resistant bacteria.
Results and discussions
The clinical signs started three weeks ago only in the case of peacocks
aged over three years.The peacocks received treatment in the drinking water using
oxytetracycline and enrofloxacin but with no effect.
During the clinical examination the peacock was in severe respiratory
distress, it was breathing with his beak open and sometimes it looked like he was
suffocating (Fig. 1).
The chicks under one year never showed clinical signs and there was no
sign of mortality.
The peacocks were kept in separate cages and they had no contact with
other domestic birds, only with wild ones.
The first peacock that died showed emaciated pectoral muscles, the sternal
hull was obvious and the liver and lungs were filled with granulomas (Fig. 2).
The second one that died showed multiple granulomas in the liver and
spleen, located in the parenchyma and on the surface of these organs (Fig.3).
The anatomopathological exam highlighted the presence of granulomas in
the following organs : lungs, liver, spleen and intestines.
The histopathological exam revealed in both cases the presence of
granulomas in the liver, lungs and spleen.In the center of the granuloma there is a
necrotic caseification area surrounded by giant multinucleated cells.These lesions
are characteristic features of avian tuberculosis.
The bacterioscopical exam confirmed the presence of the bacteria (Fig. 4)
consistent with the specialty literature.
Specialty literature mentions the fact that this disease sometimes affects
caged birds and wild birds kept in captivity (1, 3).
The mortality rate was up to 5,56% consistent with specialty literature that
mentions a 6% mortality rate in the case of a zoo (2).
Some authors mentioned serious clinical signs for two months in peacocks
and pheasants kept in the same volley, similar with the ones presented in our study
(2, 4).
The presence of granulomas in the lungs is rare, but it was signaled by
other authors indicating the fact that the bird was exposed to the bacteria via the
respiratory tract (5).
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Fig.1. Clinical aspect - severe respiratory
distress

Fig. 2. Nodular granulomatous
lesions in the liver, spleen

Fig. 3. Multifocal granulomatous hepatitis in
infected peacock

Fig. 4. Numerous bacilli in smear
from a liver of a naturally infected
peacock. Ziehl-Neelsen
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Conclusions
Avian tuberculosis was diagnosed in the case of two peacocks aged over
three years.
The cumulative mortality recorded following the evolution of the disease
reached 5,66%.
The characteristic granulomas were located in the liver, spleen and lungs.
The bacterioscopical and histological exams confirmed the diagnosis of
avian tuberculosis.
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Summary
Giardia is a waterborne protozoan parasite which produces giardiasis. The aim of the current
study was to investigate the seasonality patterns and concentrations of Giardia cysts in
untreated western Romanian surface waters used as drinking water sources or for
recreational activities. A total of 19 sampling points of different raw water bodies including
rivers, brooks, lakes and irrigation channels were analyzed for the presence of Giardia spp.
during spring, summer, autumn and winter of 2016. Samples were collected with microfiber
filtration. Giardia cysts were isolated through immunomagnetic (IMS) separation and their
presence or absence was evaluated with immunofluorescence antibody test (IFAT) and by
polymerse chain reaction (PCR). Giardia spp. was present throughout the year. A
significantly higher (p<0.05) frequency of detection rate was recorded in summer (68.4%)
and autumn (57.9%) with IFAT; and autumn (73.7%), summer (63.2%) and spring (42.1%)
with PCR. No statistically significant correlation was found in cysts concentrations between
seasons. The results offer useful information to public health specialist and water authorities
in order to manage the prevention of Giardia waterborne outbreaks.
Key words: Giardia, raw water, Romania

Giardia spp. is recognized as a waterborne protozoan parasite which produces
giardiasis, affecting a wide range of animals, and also humans. Surface waters are
considered excellent environments for the survival and spreading of the resistance
and transmissible stages of the protozoa, namely cysts. These cysts are known to
be resistant to the usually applied water treatment procedures, frequently
jeopardize the safety of drinking water (2, 4).
Results of several epidemiologic surveys have been demonstrated that different
surface water types such us rivers, brooks, lakes or irrigation channels, used as
drinking water sources or for recreational purposes, can harbour infective Giardia
cysts, endangering the animal and public health (1, 2, 6, 7, 12). The surface waters
became polluted directly by domestic and/or wild animals eliminating infective cysts
through their waste, or through the introduction of human wastewater. Also, some
of these investigations highlighted that the contamination level and the seasonal
occurrence of the cysts in water samples can significantly vary from study to study,
depending by various factors (e.g. the study design, number of enrolled samples,
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increasing of rainfall events, humidity and the used diagnostic tools or sampling
methodology). Nowadays, beside the knowledge of the frequency of isolation of the
infective cysts in raw water bodies in western Romania (unpublished results, Imre
et al., 2016) (5), for the most reliable control and prophylaxis measures, it is
important to know their seasonal occurrence resulted in a special attention and
improvement of water treatments by authorities for the decrease the risk that is
posed or by the public in general using these water bodies for batching, swimming
boating or fishing.
Taking into account those mentioned above, the current pilot study aimed to
investigate the seasonality patterns and concentrations of Giardia cysts in
untreated western Romanian surface waters including rivers, brooks, lakes and
irrigation channels used for recreational purposes and as raw water sources for
drinking water.
Materials and methods
A total of 19 sampling points of different raw water bodies including rivers (n=
5), brooks (n= 3), lakes (n= 7) and irrigation channels (n= 4), situated in four
western Romanian counties, were analyzed for the presence of Giardia spp. during
spring, summer, autumn and winter of 2016.
Samples were collected with microfiber filtration using the polyester microfibre
filters (2 µl nominal pore size, ARAD Hungária Kft., Miskolc, Hungary) inserted in a
filter housing connected to a portable water pump as previously described by
Plutzer et al. (10). Subsequently, the filter was removed and eluted resulting in a
final water concentration of ~ 8-10 ml.
From the concentrated water Giardia cysts were isolated through
immunomagnetic (IMS) separation following the United States Environmental
Protection Agency Method 1623 (3) and using the DynabeadsTM GC-Combo kit
(Thermo Fisher Scientific Baltics UAB, Vilnius, Lithuania) according to
manufacturer instructions. In the final step of the protocol resulted a 100 µl final
concentrated pellet, which was divided in half (50 µl).
The presence or absence of the Giardia cysts was evaluated for each enrolled
sample with immunofluorescence antibody test (IFAT) and by polymerse chain
reaction (PCR). The resulted half concentrates (50 µl) were processed with one of
the mentioned diagnostic tools. Within the IFAT analysis the fluorescently labelled
(FITC) monoclonal antibodies (Merifluor®, Cryptosporidum/Giardia; Meridian
Bioscience, Inc., Cincinnati, OH, USA) were used followed the manufacturer’s
protocol, and the prepared microscope slides were examined at a magnification of
400x under the immunofluorescence microscopy (Motic-031; Miotic Incorporation
LTD., Wetzlar, Germany). Molecular analysis for the presence of Giardia spp. was
carried out after DNA extraction from the second half concentrated pellet (50 µl)
targeting the glutamate dehydrogenase (gdh) gene (~432 base pairs) as detailed
elsewhere (11).
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The obtained data were statistically analyzed using the t tests between percents
implemented in the Statistic Calculator (StatPac®Inc., Bloomington, MN, USA), and
a p value ≤ 0.05 was considered statistically significant.
Results and discussions
The obtained results are summary presented in the Table 1.
Table 1
Frequency of isolation of Giardia cysts according to the used diagnostic
tests and the screened water bodies
Water source

spring

summer

autumn

winter

IFAT
3
1
-

PCR
3
2
2

IFAT
5
3
3

PCR
4
3
3

IFAT
4
2
2

PCR
5
3
3

IFAT
2
1

PCR
1
2

Irrigation
channel (n=4)

-

1

3

2

3

3

-

1

Total (n=19)

4

8

13

12

11

14

3

4

River (n=5)
Brook (n=3)
Lake (n=7)

IFA – immunofluorescence microscopy; PCR - polymerase chain reaction
Giardia spp. cysts were present throughout the year in the tested surface
waters. A significantly higher (p<0.05) frequency of detection rate was obtained in
summer (68.4%) and autumn (57.9%) with IFAT compared with winter and spring;
and autumn (73.7%), summer (63.2%) and spring (42.1%) with PCR compared
with winter (21.1%) (Fig.1). Also, the Giardia cyst detection rate was significantly
higher in spring with PCR than with IFAT (42.1 % vs. 21.1%). The overall cyst
concentrations per litre of tested water according to seasons were 0.35 (± 1.89
standard deviation, SD) in spring; 0.5 (± 2.01 SD) in summer; 0.29 (± 0.09 SD) in
autumn; and 0.27 (± 0.15 SD) in winter, respectively. No statistically significant
correlation was found in cysts concentrations between seasons.
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Fig.1. Frequency of Giardia according to seasons and the used diagnostic methods
To the best’s author’s knowledge, this is the first published report about the
seasonal occurrence of the Giardia cysts in raw natural surface waters in Romania.
Hereinafter, as terms of comparison, we provide the results of other studies with
the same purpose conducted by various research groups in different areas of the
world. Thus, in Germany, Strathmann et al. (12) found a seasonal distribution of
Giardia cysts in the river Ruhr. In this study the mean of the protozoa was 5 cysts /
100 l and during autumn and winter a highest value of concentration level were
recorded than in the batching summer season, but the differences were not
statistically significant. Jacob et al. (7), during a two year monitoring program of
three large rivers in France, recorded a highest occurrence of Giardia cysts in
winter and spring. Khalifa et al. (8) analyzed 336 water samples, during 2009-2013,
collected from different water sources of northern Ethiopia (El-Minia Governatore)
with direct microscopy followed by Modified Ziehl- Neelsen and Giemsa staining
methods to detect Giardia cysts and other pathogenic protozoa. The peak of the
detection rate was recorded in summer. In another study conducted in Spain by
Castro-Hermida et al. (2) the seasonal occurrence of Giardia spp. was investigated
in different surface waters evaluating the health risk for humans and animals. More
parasitic stages of the parasite were identified during summer and spring than in
winter and autumn. A different seasonal patterns of Giardia cysts in raw waters has
been reported in another study conducted in western Canadian province of British
Columbia (6). The seasonal pattern of Giardia spp. has not been positively
associated with any season in a study achieved by Carmena et al. (1) in northern
Spain, evaluating the occurrence of the protozoa in drinking water supplies. Similar
results have been provided by Hashimoto et al. (4) from the conventional water
purification plants in Japan.
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However, caution should be taken in comparing our results with the
aforementioned studies because the registered differences can be markedly
influenced by the study designs. Overall, in agreement with our results, the majority
of investigations pointed out the existence of a seasonality of Giardia cysts in the
tested surface waters, and their presence in all months of the year. In the authors
opinion the seasonality of the Giardia cysts in raw waters can be considered a
normal feature. In the current survey, the higher frequency of isolation in summer
and autumn can be influenced by the heavy rainfall events occurred in this period
of the year, which often favour the dispersion of Giardia cysts into surface waters
via water excess, incorporating the diluted slurry from the fertilized agricultural
lands (2). Also, the contribution of the grazing livestock’s in these times of year,
eliminating infective cysts, can be taking into consideration. Due to batching
resulted in human-water contact or frequently practiced camping activities, the
registered summer peak of the Giardia cysts is worrying for the public health;
consisting of the accidental ingestion of the contaminated surface water or washing
of fruits or vegetables in the untreated waters during weekend outings.
Also, the registered mean contamination level for Giardia cysts in the summer
season (0.5 ± 2.01) in the current survey is similar to that counted in the massive
waterborne giardiasis outbreak in Norway reported by Nygård et al. (9).
The different contamination level registered with the used diagnostic tools
during the four seasons highlighted that the IFA and PCR techniques are
complementary in the detection of this waterborne pathogen.
Conclusions
Western Romanian surface waters harbour Giardia cysts throughout the year.
The significantly higher detection rate of Giardia cysts in summer and autumn,
compared with other seasons of the year, can jeopardize the public health
especially during batching, boating, swimming or fishing.
Even if no significant correlation was found in cysts concentrations between
seasons, the recorded cyst concentration level in the tested water bodies is
worrying, especially in the summer season.
The results offer useful information to public health specialist and water
authorities in order to manage the prevention of Giardia waterborne outbreaks.
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Summary
The occurrence of bacterial resistance to antibiotics is a phenomenon that troubles the
medical world of both human and veterinary domain. In recent years this phenomenon has
evolved to occur in all antibiotic classes, thus resulting in multi-drug-resistant, ore more
worrisome, pan-antibiotic-resistant bacteria, which are a major threat to the world health. In
the light of these facts a substantial proportion is due to the presence of ESBL (Extended
spectrum β-lactamase) producing bacteria, of whom under intense research are Escherichia
coli. Outbreaks of E.coli infections are one of the most common incidences of life threatening
diseases on the globe. Failure in treatment of such diseases is in a great number due to the
resistance of E.coli to antibiotics and it`s continuous aggressiveness in this direction. This is
a problem in veterinary practice for animal health and tightly linked to human health majorly
through farm animals. Some suggest that the rapid dissemination of ESBL genes are due to
very successful plasmids, others imply that this is the result of these genes being introduced
to particularly successful bacterial clones. More research and epidemiological studies of
plasmids, strain types, carrier species and mobile genetic elements are needed for the
understanding of the phenomenon. In order to limit the worrisome threat of increasing
numbers of ESBL producing bacteria more knowledge is also needed on carriers as well as
better understanding of how antibiotic therapy and other risk factors affect persistence and
further propagation. This review aims at giving an overview of this global problem and
emphasizes the need for further studying this problem in Romania where the knowledge on
this important subject is poor in turkeys as part of the poultry industry.
Key words: extended spectrum β-lactamase, antibiotic resistance, E.coli, turkeys, poultry

Antibiotic resistance is a worldwide problem for both human and animal
welfare. Studies in this area are of great importance given the major impact this
phenomenon has on human and animal life (10). Shortly after the medical
revolution when antibiotics were discovered the first cases of antibiotic resistance
were observed when therapy failed to be effective (3). This phenomenon was
recorded for most bacteria and most antibiotics, so it is considered that it can
appear to any bacteria and for any drug. This is essentially an adaptation
mechanism of the bacteria to the environment and it represents evolution at a
microscopic level. The bacteria with the most frequent antibiotic resistance are from
the Enterobacteriaceae genus, being most studied for this aspect and from this
genus more specific it’s Escherichia coli. This bacterium is a part of the normal
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intestinal flora on both humans and animal, thus being exposed to every substance
ingested, antibiotics used for various treatments included. It is because of this
particular thing that it develops resistance mechanisms, evolving and adapting, by
acquiring gene-encoding resistance mechanisms in the form of intracellularly, intraspecific and interspecifically transferable plasmids (extranuclear genetic material)
(19).
Thus, a resistance plasmid synthesized by a non-pathogenic bacteria (for
example, Lactobacillus) from the digestive tract of an animal under the influence of
an antibiotic or multiple antibiotics can be taken up by another bacterial species (for
example E. coli) with pathogenic potential in the digestive tract of a human, and
when the latter manifests its pathogenicity it is already resistant to antibiotic
treatment or treatments to which the first bacteria has been exposed (4,18).
The importance of the rational antibiotic use in both the mankind and in
animals has been largely argued in researches done on this subject as being the
only way of controlling and limiting this antibiotic resistance phenomenon.
Escherichia coli and β-Lactams: general considerations
Escherichia coli is a commensal bacterium that we can normally encounter
in the intestinal tract of both humans and animals and it can cause infections in
both the digestive tract and as well in the urinary tract or systemic infections (22). It
is all due to its virulent gene and antibacterial drug resistance.
The determining virulence factor is represented by a combination of factors
that will eventually determine if it can cause infections or not. It is not only the
presence or absence of virulence-associated genes but their level of expression.
These levels are varying between non-pathogenic and pathogenic genes. This
bacterium has a genome that is composed of condensed genes that are the base
of the genetic information. Said information is required for essential cellular
processes. Alongside this gene there is a flexible gene pool that holds the
properties that allow the bacteria to adapt to every environment condition (15).
β-Lactam antibiotics, especially the third generation cephalosporins, are a
major drug class used to treat serious acquired infections caused by E. coli. Among
this β-lactamase production remains the most important mediator of β-lactam
resistance. They are bacterial enzymes that inactivate β-lactam antibiotics through
hydrolysis, which results in ineffective compounds. Most importantly is the
increasing numbers of ExPEC isolates producing “newer β-lactamases” that
includes extendedspectrum β-lactamases (ESBL; e.g., CTX-M types), the
plasmidmediated AmpC β-lactamases (e.g., CMY types), and carbapenemases.
CMY-2, CTX-Ms, and NDM types of β- lactamase are mostly responsible for the
emerging resistance to the β-lactam antibiotics in E. coli (1, 20). Characteristics of
newer β-lactams are shown in Table 1.
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Newer β-lactamases in Escherichia coli 15
Enzymes
Extendedspectrum βlactamases
(ESBLs)
Plasmid-mediated
AmpC βlactamases

Classification

Examples

Class A

CTX-M, TEM,
SHV

Class C

CMY, FOX,
ACT, MOX,
ACC, DHA

Metallo-βlactamases
(MBLs)

Class B

IMP, VIM,
NDM

KPC
carbapenemases

Class A

KPC

OXA-βlactamases

Class D

OXA-48, -181

Spectrum of
resistance
Penicillins
Cephalosporins
Monobactams
Penicillins
Cephalosporins
Monobactams
Cephamycins
Penicillins
Cephalosporins
Cephamycins
Carbapenems
Penicillins
Cephalosporins
Cephamycins
Carbapenems
Penicillins
Temocillin
β-lactamase
combinations
Carbapenems

Table 1
Inhibition
Clavulanic acid
Tazobactam
Sulbactam
Cloxacillin
Boronic acid
Metal
chelators, e.g.,
EDTA and
dipicolinic acid
Clavulanic acid
(weak)
Tazobactam
Boronic acid
Clavulanic acid
(weak)
NaCl

ESBLs are the most well known from the “newer” ” β-lactamases and they
were first described in 1983 (8). These enzymes cannot hydrolyse the
cephamycins and carbapenems but they can easily hydrolyse the penicillins,
monobactams and cephalosporins. Classical β-lactamase inhibitors are effective
over them, inhibitors such as clavulanic acid, tazobactam and sulbactam. Even if
ESBLs were identified in a range of Enterobacteriaceae, they are more often
encountered in Escherichia coli and Klebsiella pneumoniae. From parent enzymes
such as TEM-1,TEM-2 and SHV-1 (12), the majority of ESBLs were identified in the
1980s-1990s as SHV or TEM types. A different type of ESBL, named -Mβlactamases, originated from environmental (16) Kluyvera spp., and gained
prominence in the 2000s with reports of clinical isolates of E. coli producing these
enzymes from Europe, Africa, Asia, South and North America (5).
ESBL in poultry
Extended-spectrum cephalosporins are first-line antibiotics in human
clinical medicine, and they are frequently used to treat serious infections caused by
81

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

Enterobacteriaceae spp. Because ESBLs–producing Enterobacteriaceae had
become widespread it gained considerable attention worldwide. Talking about
potential sources of resistant E. coli, which can cause infections in the human
population, researchers have found that food-producing animals colonized with
ESBL-producing Escherichia coli are the primaraly source of it. Amoxicillin and
ampicillin are the most widely used β-lactams in livestock in various contries.
Extended-spectrum cephalosporins such as ceftiour and cefquinome are also
approved for animal use in China. The production of ESBLs is what is causing the
E. coli resistance mechanism to cephalosporins. By means of mobile genetic
elements such as plasmids and transposons the transfer of the ESBL genes from
one bacterium to another is possible (21).
One research was conducted in two areas of China from February 2011 to
October 2013 in areas that represent two different breeding patterns, climates,
economic levels and so one. A total number of 197 samples were plated on
MacConkey agar plates containing cefotaxime (4 µg/mL), from which only one
colony per plate was selected for further analysis. Researchers used NMIC/ID 4
panel of the BD PhoenixTM-100 System for the antementedated analysis. This
laboratory procedure is primarely intended for the in vitro fast identification
alongside a quantitive determination of antimicrobial susceptibility by minimal
inhibitory concentration of Gram Negative facultative and anaerobic bacteria
belonging to the family Enterobacteriaceae and non-Enterobacteriaceae. For the
antimicrobial susceptibility testing researchers used minimum inhibitory
concentration (MIC) determination of two β-lactams—cefotaxime and ceftazidime—
using the broth microdilution method. For the β-lactames gene detection
inquierings were made to characterize the blaCTX-M, blaTEM and blaSHV by
polymerase chain reaction with ExTaq polymerase (14). Scientists divided the
ESBL- producing E. coli into five phylogenetic groups using chuA, yjaA and
tspE4C2 primers within the PCR technique. In this study a final total of 195 out of
197 chicken samples were isolated with E. coli. 49 of them were collected from sick
chickens and the rest of 146 were isolated from healthy ones. The tests performed
on the samples showed that all of the positive E. coli samples were producers of
ESBL. Altogether the antimicrobial susceptibility tests confirmed the fact that all the
isolates that are ESBL producers, were in fact resistant to piperacillin, cefazolin and
ampicilin. 98.5% were resistant to cefotaxime, and the lowest resistance
percentage was of 1.5%, encountered to piperacillin– tazobactam combination.
This study proved the fact that the isolates were as well resistant to other classes
of antibiotic, especially to tetracycline with a percentage of 92.3%. The prevalence
of ESBL genes for this isolates was of 91.7%, having one or more genes from the
blaTEM, blaCTX-M and blaSHV family, while the rest of them have shown to
possess other ESBL genes that were not tested in this study. blaCTX-M was the
most prevalent genotype for all of the 195 E. coli producing ESBL (7).
Another research was conducted on a number of 163 chicken broiler meat
samples, from retail shops in Italy, between April and September of 2013.
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Researchers used a portion of 5 grams from each chicken which was added to 45
mL of modified trypticase soy broth, which also contained 20mg/L novobiocin. After
24 hours of 37˚C the samples were inoculated on MacConkey agar plates. Before
incubation antibiotic disks containing ceftazidime (30 µg), ciprofloxacin (5 µg), and
cefoxitin (30 µg) were placed on each plate. Then one lactose- positive colony that
was morphologically different was picked up and sub-cultivated then using indole,
citrate and methyl red test they presumed that those colonies were of E. coli (6). In
order to confirm or not that those colonies are of E. coli researchers performed
identification using polymerase chain reaction amplifications of trpA gene (7). For
the antimicrobial susceptibility and ESBL/AmpC scientists used in this study 10
antimicrobial agent, more specific: ciprofloxacin (5 µg), amoxicillin-clavulanic acid
(20-10 µg), cefoxitin (30 µg), cefotaxime (30 µg), ceftazidime (30 µg), cefepime (30
µg), gentamicin (10 µg), imipenem (10 µg), sulfamethoxazole–trimethoprim (25 µg),
and tetracycline (30 µg). Results have shown that all of the 163 chicken meat
samples under investigation grew E. coli and 109 (66.9%) assented isolates
resistant to ciprofloxacin, ceftazidime, as well for both. To detail those isolates that
were proven to be resistant to cefoxitin were in number of 24 (22%), to ceftazidime
were 95 of them, meaning a procentage of 87.1%. From 109 meat samples 134 E.
coli strains were further analyzed. 68.7 % (92 strains) were resistant to amoxicillinclavulanic acid, 24 (17.9%) to cefoxitin, 119 isolates (88.8%) to ciprofloxacin, 123
(91.7%) to cefotaxime, 123 (91.7%) to ceftazidime, 23 (17.1%) to cefepime, 19
(14.1%) to gentamicin, 106 (79.1%) to sulfamethoxazole–trimethoprim, and 123
(91.8%) to tetracycline. It was shown that none of this isolates were resistant to
imipenem. All of the 134 isolates tested positive for ESBL production. ESBLs and
AmpC β-lactamases were detected by PCR in 132 (98.5%) and 15 (11.2%)
isolates, respectively, while PMQR determinants were detected in 122 (91%) of
isolates. Moreover, all isolates testing positive for the PMQR genes carried also
ESBL gene determinants. Moreover, 90 isolates (67.2%) tested positive for SHV,
104 (77.6%) for TEM, and 65 (48.5%) for both TEM and SHV. It was curious that
none of the isolates was positive for the OXA-1-like gene (9).
Using rectal swabs from a total of 260 chickens a study was conducted in
the period comprised between November 2012 to February 2013. The selection of
birds was made randomized from 10 farms in Tenerife, Spain. It is important to
mention that all of the farms were closed wards, with controlled atmosphere
(temperature, humidity, and air) and devices to avoid entrance of pathogens. Using
chromogenic media, the samples were cultured, then incubated at 37˚C for 24 to
48 hours. Due to the production of β-glucuronidase, the suspect strains of E. coli
present a spontaneous coloration that varies from rose to violet. Oxidase and
indole tests were performed onto all of the suspected samples. Researchers tested
the isolates for susceptibility to aminoglycosides such as: amikacin, gentamicin; for
ß-lactams: penicillin, ampicillin, cefuroxime, cefuroxime axetil, cefoxitin, cefotaxime
(CTX), ceftazidime, cefepime; as well as β-lactams/β-lactamase inhibitor
combinations, more specific: amoxicillin–clavulanic acid, piperacillin–tazobactam;
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carbapenems: ertapenem, imipenem; quinolone: nalidixic acid, ciprofloxacin;
bacteriostatics: trimethoprim–sulfamethoxazole. Out of the grand total of 260 rectal
swabs that were collected from chickens, 237 meaning 91.1 % of them were
ESBL–E. coli while 3 of them, (1.2%) were ESBL– Klebsiella pneumoniae. From
analyzing the susceptibility status of the isolates it was revealed that 179 of them
were resistant to 3 antibiotics groups while the rest were more resistant, exactly to
4 or more groups. The major resistance was observed to nalidixic acid a
percentage of 92.4%, to ciprofloxacin 65.5% and to trimethoprim-sulfamethoxazole
in a percentage of 24.1%. To amikacin it was proven that all the strains were
susceptible. Researchers performed RT-PCR of the blaCTX-M gene for this
characterized strains, discovering that it was present in 166 of the isolated strains.
E. coli blaCTX-M strains proved to be resistant to more than two non β-lactam
antibiotics in a percentage of 7.8% of the cases. There were seven different
susceptibility patters obtained for all the isolates of E. coli blaCTX-M analysed
(Table 2) (2).
Table 2
Resistance Patterns found in Escherichia coli blaCTX-M Strains (2)
Pattern
1
2
3
4
5
6
7
Total

Antibiotics
Ampicillin + cefuroxime + Cefotaxime + Ceftazidime + Cefepime +
Nalidixic acid +Ciprofloxacin
Ampicillin + cefuroxime + Cefotaxime + Ceftazidime + Cefepime +
Nalidixic acid
Ampicillin + cefuroxime + Cefotaxime + Ceftazidime + Cefepime +
Nalidixic acid +Ciprofloxacin + Trimethoprim/sulphametoxazole
Ampicillin + cefuroxime + Cefotaxime + Ceftazidime+ Cefepime
Ampicillin + cefuroxime + Cefotaxime + Ceftazidime + Cefepime +
Nalidixic acid + Trimethoprim/sulfametoxazole
Ampicillin + cefuroxim; + Cefotaxime + Ceftazidime + Cefepime +
Gentamicin + Nalidixic acid + Ciprofloxacin+
Trimethoprim/sulfamethoxazole
Ampicillin + cefuroxime + Cefotaxime + Ceftazidime + Cefepime +
Trimethoprim/sulfamethoxazole

N
51

%
44

19

16.4

21

18

9
4

7.8
3.5

9

7.8

3

2.5

116

100.0

A study conducted on both human samples and animal samples from Tunisia
during 2010-2011, pointed out, blaCTX-M-1- and blaCMY-2-containing E. coli isolates.
Susceptibility testing was done to 16 antimicrobial agents: specifically: amoxicillin with
clavulanate acid; chloramphenicol; ciprofloxacin; cefotaxime; cefoxitin; kanamycin;
nalidixic acid; streptomycin; sulfonamides; trimethoprim/sulfamethoxazole; tetracycline.
There were tested 23 strains of blaCTX-M1 of ESBL producing E. coli, but not all of
them were tested for every antibiotic previously listed. Cefotaxime was tested was all of
them, and all the strains proved to be resistant to it. 18 of the strains proved to be
resistant for sulfonamides, 8 out of 15 strains tested for trimethoprim-sulfamethoxazole
susceptibility proved to be resistant. When testing for tetracycline 13 were resistant out
of 19. Discussing the resistance to the nalidixic acid, 2 strains were resistant out of the
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13 tested. One strain out of 17 is resistant to streptomycin. Two strains were tested for
amoxicillin with clavulanate acid and cefoxitin, and for each of then one of the strains
were resistant. Only one strain of blaCTX-M was tested with chloramphenicol and it
was assayed as being non-resistant. Susceptibility to ciprofloxacin was tested for a
number of 3 strain and only one of them was resistant to it. Kanamicin was tested for
one strain but it wasn’t resistant to it. This study has shown that the prevalence of
ESBL-producing resistant E. coli is high (17).
A study was conducted with sampling from two abattoirs from the northeast
of Romania, procedure that took place for one year, between October 2011 and
October 2012. Abattoir 1 was a slaughterhouse that served 4 local poultry farms
while abattoir 2 represented a small integrated broiler system, which included a
hatchery, alongside a broiler house, and a slaughter unit. From the first one 87
samples were taken, while from the second one 40 samples were collected.
Alongside samples from the abattoir workers were collected (55 samples). All of
them were isolated onto eosin methylene blue agar (EMBA), agar that contained 1
mg/ml ceftazidime and another agar that contained 1 mg/ml cefotaxime. This
procedure was done in order to screen for extended-spectrum cephalosporins
(ESC)-resistant E. coli. The resistant colonies that appeared to have a green
metallic sheen were subjected to antimicrobial sensitivity testing and as well to
phenotypic testing for ESBL production. For testing the disks used comprised
cefoxitin (30mg). ampicillin (25mg), amoxicillin+clavulanic acid(30mg), ceftazidime
(30 mg), trimethoprim/sulfamethoxazole (25 mg, cefpodoxime (30 mg), cefotaxime
(30 mg), imipenem (10 mg), nalidixic acid (30 mg), ciprofloxacin (1 mg), gentamicin
(30 mg), streptomycin (10 mg) and tetracycline (30 mg). Isolates were screened for
β-lactamases, ESBL and fluoroquinolone resistance determinants, more specific
134 ESC-resistant E. coli (90 fecal broiler isolates from both of the abattoirs, 19
samples from workers in the first one and 25 from humans in the second one).
Amid the 90 isolates only two of them did not carry the resistance gene, thus
bringing the prevalence of resistance to a total of 69.2% in both abattoirs taken in
the study. The blaCTX-M genes were identified in 35.5% (32/90) of the isolates,
being one of the most spread strain (11). Of the 32 blaCTX-M genes identified in
poultry isolates, twenty-seven belonged to CTX-M group 1 (30%), and sequencing
identified blaCTX-M-15 to be the most prevalent resistance gene being carried by
17 isolates (53.1%). Next it was the blaCTX-M-3, which was carried by 7 isolates
(21.9%) and blaCTX-M-1 present in the remaining 3 isolates (9.4%). This study
was the first of this type that was conducted in Romania, for studying of the
prevalence of ESBL-producing E. coli isolates carrying beta-lactamases and/or
ESBL resistance genes (69.2%) on the Romanian poultry farms analyzed. This
study identified that chickens in Romania have the highest prevalence of blaCTX-M
positive E. coli, as well as the most prevalent ESBL type in human clinical isolates
worldwide (13).
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Results and discussions
Studies have shown that there is indeed a significant problem with ESBL
antibiotic resistance mainly because of the extensive and noncareful use of this
drugs. Antibiograms should always be made in order to find the best teatment
option.
The issue of the resistance to β-lactam antimicrobial in both the veterinary
field and in the human health is extremly important because of the risks that come
with it, maily because Escherichia coli has the potential to cause various intestinal
and extraintestinal infections in both humans and animals, and the development of
resistance to extended-spectrum cephalosporins (ESCs) has become a serious
public health problem worldwide.
Survailance of these strains in Romania is non-existant, very few studies
were performed on the subject and we do not have a epidemiological view of the
threat. There are no studies on this hazard in turkeys, being a rising species of
economical importance. Serious consideration should be awarded to obtaining an
overview of the incidence areas and species of risk.
Conclusions
Resistance to antibiotics represents one of the major health threats both human
and veterinary medicine are confronted with in the last years and within this
framework, the ESBL bacteria pose one of the highest risks.
Due to their metabolism on one hand, and their potential to acquire antibiotic
resistance by gene transfer from environmental non-pathogenic bacteria on the
other hand, ESBL could be difficult to control and could lead to emerging multi-drug
resistant agents and subsequent multi-species diseases.
Only thoroughly designed, concordant, multifocal research programs could lead to
a correct overview on the real spread of antibiotic resistance in farmed species,
including poultry as a source for meat, and could lead to a better control of potential
transfer of multi-drug resistant ESBL positive E. coli to consumers.
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Summary
Nowadays, consumers are more and more interested about traditional foods, especially
cheese and meat products, which are considered tasty, nutritious and healthy. In West part
of Romania consumption of cheese produced from raw milk, in rural households, is raised.
For this reason, microbiological and chemical analyses was performed on diverse groups of
cheeses (soft, semisoft, and semi-hard cheese), manufactured through traditional methods.
The pathogenic bacteria, Salmonella spp. and Listeria monocytogenes, were not detected in
any sample. However, in 20% of samples the level of coagulase-positive staphylococci
4
1
4
exceeded 10 CFU/g. E. coli ranged between 5 x 10 and 1.3 x 10 . The results of chemical
analises revealed higher moisture and sodium chloride levels in 26% of cheese samples. In
33% of analysed cheese a lower content of fat-in-dry matter was observed. Although the
applied standardization in industrial cheese making is not appropriate for traditional cheese,
it is necessary the implication of responsible authorities in surveillance of cheese quality and
safety sold in agri-food markets.
Key words: traditional cheese, quality, safety

The production of traditional cheeses in different regions of our country is
an age-old practice, especially in the south-eastern part of Romania, but also in the
sub-mountainous and mountainous areas. Usually, cheesemakers operate in
family enterprises or in small factories, using traditional recipes. Therefore, various
types of traditional cheese are sold on the local market. There is a wide variation of
cheeses quality due to the great variability of chemical composition and microbiota
of raw milk, but also the recipes used and the cheese manufacturing processes.
Hygienic conditions and practices in the production, processing, and handling of
milk play an important role in quality and safety of cheeses. Knowing that the most
of traditional cheese is produced from unpasteurized milk, the main objective of the
study was to evaluate the microbial properties and chemical composition of some
types of cheeses sold on agri-food market.
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Materials and methods
Sample collection
A total of 15 cheese samples from different types of cheeses: soft cheese
(curd, cottage cheese, bell cheese, urda), semisoft (Teleme cheese) and semi-hard
(pressed cheese) were collected. These products were sold from small producers
in four areas of Timişoara, either in agri-food markets or in the temporary food
stands, at the Easter Fair. The samples (250-300 g) were placed in a sterile bag,
identified and transported to the laboratory.
Microbiological analysis
Salmonella detection. In the first step, 25 g of each sample was placed into
the stomacher bag (16). An appropriate volume of buffered peptone water (225 mL)
was added and homogenized in Stomacher for one minute. Selective enrichment
was done by transferring of the BPW suspension to Rappaport-Vassiliadis (RVS)
broth and Muller-Kauffmann tetrathionate with novobiocin (MKTTn). The RVS
suspension was incubated at 41.5°C, 24 h and MkTTn broth, at 37°C for 24 h.
Isolation and identification were performed by plating on xylose lysine
desoxycholate (XLD) agar and Rambach agar, which were incubated at 37° C, 24
h. Typical colonies were selected and identified by biochemical and serological
tests (17).
Quantitative detection of coagulase-positive staphylococci was carried out
using surface plating technique in Baird Parker agar. Then the characterization of
coagulase positive staphylococci was performed, using rabbit plasma. Finally, the
typical colonies of coagulase positive staphylococci were reported (19).
Detection of Listeria monocytogenes was done using the following steps:
the primary enrichment in a selective enrichment broth (semi Fraser), incubation at
30°C for 24 h; secondary enrichment in a selective enrichment broth (Fraser),
incubation at 37°C for 48 h; isolation by plating on ALOA and PALCAM selective
agar. Typical colonies were selected and identified by morphological, biochemical
or molecular tests (18).
To determine Escherichia coli number, all the samples were serially diluted
in peptone water, each dilution was inoculated on the Tryptone Bile X-glucuronide
agar (TBX). The plates were incubated at 44° C, for 24- 48 h, and the colonies
counted (20).
Chemical parameters
The chemical parameters analysed were: moisture, dry matter, fat in dry
matter (FDM), and sodium chloride content.
The moisture content of cheese was determined through drying method at
103±2 C, until the samples attained the constant weight. The fat content was
determined according to the Van Gulick method. The salt content was determinate
using Mohr method (7).
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Results and discussions
Microbiological analysis
All cheese samples were negative both for Salmonella spp. and Listeria
monocytogenes.
Coagulase-positive staphylococci were isolated in 11 samples (73.3%), at
levels ranged from 3 x 102 (cottage cheese) to 6.5 x 104 CFU/g (salted curd). From
these, in three samples (20%) the number exceeded 104 CFU/g (fig 1).

Fig. 1. Level of coagulase-positive staphylococci in cheese
It is well known that the coagulase positive staphylococci, especially
Staphylococcus aureus strains, are involved in staphylococcal food poisoning, due
to their ability to produce staphylococcal enterotoxins (1, 4, 5). Also, it was shown
that S. aureus is the one of most pathogen associated with cheeses made from
unpasteurized milk (2, 14, 15). S. aureus contamination in cheese can occur from
raw milk, but also during handling and processing of raw milk (8, 10). In a previous
study conducted on fresh and ripened cheese from raw milk, Morar et al. (6)
identified S. aureus exceeded 105/g in about 20% of the cheese samples analyzed.
The levels of S. aureus over 105 CFU/g in food can produce amounts of
enterotoxins which constitute a risk for human health. For this reason, in European
91

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

member states, EU Commission Regulation (EC) No. 1441/2007 limits number of
the coagulase positive staphylococci to 104 CFU/g for raw milk cheeses (13).
Escherichia coli was detected in four samples (26.6%) and ranged
between 5 x 101 (urda) and 1.3 x 104 (Teleme cheese) CFU/g. These findings
reflect poor hygiene of some practices in the preparation of cheese sold in agrofood markets in Romania and may significant a public health threat. In fact, it is
known that the hygienic-sanitary quality cannot be guaranteed for cheese made
from raw milk (9, 12).
Chemical parameters
In four (26%) cheese samples (curd n=4 and bell cheese n=1) a higher
moister content was detected when compared with the Romanian Standard
Requirements. Five (33%) cheese samples (Teleme cheese n=2, curd n=2 and
pressed cheese n=1) had a lower content of fat-in-dry matter (FDM) than the
establish standards values, with large variation, ranging from less than 1 FDM%
(0.71 FDM% in a sweet curd sample) and about 10 FDM% (9,90 FDM% in a salted
curd sample). Also, sodium chloride content exceeded in four samples (26%). The
differences between our results and standards requirements fluctuated widely, from
0,58 and 4,74 NaCl%, within the same type - Teleme cheese. Like in our study
other research confirm a broad range of values from chemical analysis for
traditional cheeses (3, 9, 11), especially for traditional homemade fresh cheeses.
These large fluctuation of chemical parameters, sometimes inside of the
same category of product, may be due to the variation in chemical composition of
milk and processing technology used.
Conclusions
To obtain better microbial characteristics of cheeses sold in agri-food
market it is necessary the improvement of the cheese handling and processing
practice, as well as the hygienic quality of raw milk used, or, better, using
pasteurized milk.
The results suggest that applied standardization for chemical parameters
used in industrial cheese making is not appropriate for traditional homemade cheeses.
In addition, it is necessary the implication of responsible authorities in
surveillance of cheese quality and safety sold in agri-food markets.
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IS THE ANTIBIOTIC RESISTANCE OF THE MICROBIOME IN
BIRDS FROM THE DANUBE DELTA INFLUENCED BY
MIGRATORY AND FEEDING BEHAVIORS?
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Summary
This study aimed at investigating the antibiotic resistance of the microbiome isolated from
sedentary versus migratory and insectivorous versus raptor birds from the Danube Delta.
Pharingeal and cloacal samples (n=30) were collected from sedentary insectivorous (Passer
montanus, tree sparrow, n=6) and raptor (Corvus cornix, Corvus coronae cornix, hooded
grow, n=6) birds as well as from migratory insectivorous (Lanius collurio, red-backed shrike,
n=8) and raptor birds (Falco subbuteo, Eurasian hobby, n=4, Accipiter nisus, Eurasian
sparrowhawk, n=6). Bacterial strains were identified by classical microbiology biochemical
traits and also tested for antibiotic sensitivity/resistance by the Kirby Bauer method. The
antibiotics used were marbofloxacin, oxytetracycline, erythromycine, amikacin, ampicillin,
penicillin, enrofloxacin, ciprofloxacin and streptomycine.
The bacteria isolated from all birds followed the same species pattern, with variable
prevalence, such as Vibrio spp., Staphylococcus spp., Pseudomonas spp., Klebsiella spp.,
E. coli, Salmonella spp.
All bacteria from both sedentary and migratory birds, independently on their feeding behavior
were resistant to both ampicillin and penicillin. The highest overall resistance was found in
insectivorous sedentary birds (18.33±5.71 mm), while the lowest was encountered in the
sedentary raptor birds (21.86±4.71 mm). Marbofloxacine was the most active in
insectivorous migratory (23.8±5.03 mm) and sedentary raptor birds (26.33±2.89 mm), while
streptomycine was the least active in insectivorous birds (13.29±3.92 mm).
The results supported the increased antibiotic resistance found in the microbiome of wild
birds, mainly due to their habitat and less dependent on their feeding habits.
Key words: antibiotic-resistance, birds, migratory behavior, feeding, Danube Delta

Migratory birds are potentially important vectors for the long-distance
dispersal of pathogens but they could also be exposed to more pathogens than
resident species due to their travel (6).
Changes in habitat of the birds, including migratory and sedentary ones,
such as increased urbanization, lead to a closer human-avian contact and thus, the
emergence and re-emergence of zoonotic diseases. To implement appropriate
control programs, it is utmost important to clarify the relationships shared by birds,
vectors, zoonotic pathogens, and the urban landscape (4). Hamer et al. (2012) also
indicated that the highest risk for multiple bird-born zoonotic pathogens was
connected with high-density human populations (4).
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Furthermore, antibiotic resistance is an increasing phenomenon, with
negative impact on hosts, especially humans and farmed animals, where therapies
become inefficient. In the last decades, the antibiotic resistance of numerous
Enterobacteriaceae (Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis)
increased by acquisition of plasmids secreting ESBL (7). Some studies (3,5,8)
suggest that the wild birds could serve as reservoirs of plasmid-mediated quinolone
resistance genes and distribute them over their migration routes. The importance of
antibiotic resistance for human and animal health was recently stressed by WHO (1
2).
The Danube Delta is located at the crossroads of numerous migration
routes of wild birds and therefore, it could represent a “hot spot” for both acquisition
and discarding of pathogenic, antibiotic resistant bacteria, posing serious risks to
inhabitants, tourists and the animals located in the area.
This study aimed at investigating the antibiotic resistance of the
microbiome isolated from sedentary versus migratory and insectivorous versus
raptor birds from the Danube Delta.
Materials and methods
Birds from the Danube Delta were subjected to pharingeal and cloacal
sampling. A total of 30 samples were collected from sedentary insectivorous
(Passer montanus, tree sparrow, n=6) and raptor (Corvus cornix, Corvus coronae
cornix, hooded grow, n=6) birds as well as from migratory insectivorous (Lanius
collurio, red-backed shrike, n=8) and raptor birds (Falco subbuteo, Eurasian hobby,
n=4, Accipiter nisus, Eurasian sparrowhawk, n=6). The samples were collected
during bird ringing, with care for the bird welfare. All birds were released after
sampling.
The swabs were subject to classical microbiology and cultivation on usual
and of Chromogenic UTI medium BrillianceTM and TCBS Cholera medium (Oxoid)
and API 20E for identification.
The antibiotic sensitivity patterns of 45 randomly selected bacteria (n=5-10
of each genus) to marbofloxacine, oxitetracycline, eritromycine, amikacyne,
ampicilline, penicilline, enrofloxacin, ciprofloxacin, streptomycin were established
based on the results of Kirby Bauer method, according to CLSI standards. MAR
(multiple antibiotic resistance) (Krumperman, 1983) index for each strain and
bacterial species as well as mean values for each bacterial genus were calculated.
The overall MAR index for each group (sedentary insectivorous/grain eating,
sedentary predatory, migratory insectivorous/grain eating and migratory predatory)
birds was monitored and compared to individual and genus MARs.
The data were processed by Excel program to interpret the statistical
relevance.
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Results and discussions
The bacteria isolated from all birds followed the same species pattern, with
variable prevalence, such as Vibrio spp., Staphylococcus spp., Pseudomonas spp.,
Klebsiella spp., E. coli, Salmonella spp. (Table 1).
The number of isolated species declined from migratory
towards
sedentary birds, as expected but, within the category, the number of strains was
higher in insectivorous/grain feeding birds than in raptor ones. Apparently, in spite
of the fact that these are predators, the microbiome of the pray did not sum up with
that of the consumer birds.
Table 1
The bacteria isolated from sedentary and migratory birds, rendered by
feeding habits
MIG

MP

SIG

SP

V. alginolyticus

V.cholerae

V fluvialis

V. cholerae

V metschikovii

V mimicus

Pseudomonas

V. fluvialis

V.cholerae

E.coli

Pseudomonas
Staphylococcus
spp

V vulnificus

V mimicus

E coli

V mimicus

V. fluvialis

S. typhimurium

V.fluvialis

V. alginolyticus

Klebsiella spp.

Pseudomonas

Klebsiella spp.
Staphylococcus
spp

S. typhimurium.

E. coli

S. typhimurium

coliformi

S. enteritidis

E. faecalis

Pseudomonsa
Pseudomonas
Pseudomonas
Proteus
Staphylococcus
spp.

Legend: SIG sedentary insectivorous/grain eating, SP sedentary predatory, MIG
migratory insectivorous/grain eating, MP migratory predatory

All bacteria from both sedentary and migratory birds, independently on
their feeding behavior were resistant to both ampicillin and penicillin. The highest
overall resistance was found in insectivorous sedentary birds (18.33±5.71 mm),
while the lowest was encountered in the sedentary raptor birds (21.86±4.71 mm).
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Antibiotic ressitance is not only confined to penicillins, but newer generation
antibiotics, such as fluoroquinolones could be inefficient during therapy. A new
quinolone resistance plasmid that has been defined, stress the importance of
surveys in this direction to help define the measures to stop the escalation of
resistance and dissemination problem (3,5). Marbofloxacine was the most active in
insectivorous migratory 23.8±5.03 mm and sedentary raptor birds (26.33±2.89
mm), while streptomycine was the least active in insectivorous birds (13.29±3.92
mm).
MAR indices by isolate varied between 0.11 and 0.55 for SIG birds,
between 0.22 and 0.33 for SP birds, from 0.11 to 0.33 in MIG birds and it was 0.22
in MP birds.
There were no significant differences between MAR indices in the four
groups of birds (Fig 1). Still, the resistance in sedentary birds was higher than in
the migratory ones, while within the sedentary and migratory groups, the IG birds
exhibited higher antibiotic resistance.
0.035
0.035

0.029
0.026

0.03

0.02

0.025

SIG
0.02

SP
MIG

0.015

MP
0.01
0.005
0
SIG

SP

MIG

MP

Fig. 1. A comparison of total MAR index calculated for each group of birds
According to the results obtained, similar to those in literature (9), wild birds
can come by pathogenic bacteria, due to their feeding habits, from sewage,
garbage or simply polluted environment, and can spread these agents on their
migration routes or to ecosystems they live in. On the other hand, the drug resistant
or MDR bacteria can be acquired from farms or can originate from the niches
where the plasmid exchange occurred between non-pathogenic and pathogenic
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bacteria. Subsequently, these bacteria will be carried and spread in new locations,
impacting on environment, human and animal health.
Conclusions
The results supported the increased antibiotic resistance found in the
microbiome of wild birds, mainly due to their habitat and less dependent on their
feeding habits.
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Summary
The results obtained in the microbiology laboratory of the Faculty of Veterinary Medicine in
Timisoara after claims made by people who worked at different veterinary clinics and pet
shops are presented . Were sampled hairs and skin fragments from the lesions edge and
after that were inoculated on Sabouraud dextrose agar medium supplemented with
antibiotic. The presence of dermatophytes was confirmed in 28.5% from all persons that
claimed skin lesions. Dermatophytes species isolated in this study were: Trichophyton
mentagrophytes (59 %), Microsporum canis (30%), Trycophyton verrucosum (10%) and
Microsporum gypseum (1%). Future investigation has to be done to confirm correlation
between animals - humans dermatophytes transmission
Key word: dermatophytes, incidence, veterinary clinics

Dermatophytes are fungi that decomposed and digest the keratin found in
human and animals tissues such as the epidermis, hair, nails, feathers, horns and
hooves. These species are included in tree genera Microsporum, Trichophyton and
Epidermophyton.
Some species are recognize as anthropophilic species (T. tonsurans, T.
rubrum, T. violaceum, T. mentagrophytes var. interdigitale, T. soudanense, T.
schoenleinii, M. audouinii, E. floccosum etc ) because are isolated from human and
could be transmitted from person to person. Other species are kwon as zoophilic
dermatophytes (Microsporum canis, M. gallinae, M. persicolor, Trichophyton
equinum, T. bullosum, T. mentagrophytes, T. simii, T. verrucosum etc.) because
are usually isolated from animals. There is another group of dermartophytes that
are considered geophilic species (M. gypseum, M. nanum) because are isolated
from environment, especially from soil, but in some conditions could act as
parasites (5).
It is known that the zoophilic and geophilic species can be transmitted from
animals to people. The transmission of the anthropophilic dermatophytes for
humans to animals it is also possible but is considered to be uncommon (7).
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For this reasons it was considered a good opportunity to investigate
dermatophytes incidence in veterinary clinics and pet shops since a lot of animals,
persons and vets complain about dermatophytes infections.
Material and methods
Were investigated 200 samples. In pet shops samples was obtained from
healthy animals (guinea pigs, rabbits, hamsters). In veterinary clinics samples was
obtained from cats and dogs that presented skin lesions and from their owners.
Also was taken some samples from the fur of the healthy animals.
From the lesions were taken skin scrapings from the edge of the lesions and
hairs were plucked around this area.
From the healthy animals the samples were obtained by brushing the hair or
by rubbing the area with a sterile cotton swab.
Samples were inoculated on Petri dishes with Sabouraud dextrose agar
added with antibiotic. Incubation was done at 35ºC for seven days.
Dermatophyte species were identified by the colony morphology; the
appearance of microconidia, and macroconidia and other microscopic structures
that are characteristics. Data were recorded and interpreted.
Results and discussions
The results of positive samples regarding the presence of dermatophytes
species are presented in table 1.
Table 1
The results of dermatophyte positive samples
Samples from:
Positive
Negative
Percent of positive
samples
samples
samples
Dogs
21
13
10.5
Cats
26
10
13.0
Guinea pigs
30
8
15.0
Rabbits
0
6
0
Hamsters
11
9
5.5
Animals owners
24
4
12
Personal in veterinary
33
5
16.5
services
From the study done it was found that the highest percentage of positive
samples was in cats (13.0%) and guinea pigs (15.0%). In the case of humans, the
highest percentage of positive samples was found in persons that work in
veterinary surgery and pets stores (16.5%).
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Of the total of 200 samples, 44% were found positive for dermatophytes in
animals and 28.5% in persons who came into contact with animals (animal owners
and veterinarian persons from surgery and pets stores).
The isolated dermatophytes species identified in the laboratory in this study
are shown in Table 2.
Table 2
Dermatophyte species identified in the laboratory
No of
samples

Percent of
samples (%)

Microsporum canis

12

57.1

Trichophyton mentagrophytes

7

33.3

Microsporum persicolor

2

9.5

Cats (n=26)

Microsporum canis

26

100

Guinea pigs (n=30)

Trichophyton mentagrophytes

30

100

Hamsters (n=11)

Trichophyton mentagrophytes

11

100

Animals owners (n=24)

Trichophyton mentagrophytes

9

37.5

Trichophyton rubrum

10

41.6

Microsporum canis,

5

20.8

Trichophyton mentagrophytes

9

27.2

Microsporum canis,

14

42.4

Trichophyton verrucosum

7

21.2

Trichophyton rubrum

2

6.1

Microsporum gypseum

1

3.0

Dermatophyte Species
Dogs (n=21)

Personal in veterinary
services (n=33)

In the samples collected and studied from guinea pigs and hamsters, only
Trichophyton mentagrophytes (100%) were identified, and in those from cats only
Microsporum canis, being considered a 100% incidence for these species .
In the case of samples from dogs, there was an increased incidence of
57.1% of Microsporum canis, followed by Trichophyton mentagrophytes, with an
incidence of 33.3%. Importance present the incidence of Microsporum persicolor in
dogs samples in a proportion of 9.5%.
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In the case of animal owners, the highest incidence was reported for
Trichophyton mentagrophytes, 37.5%. The Trichophyton rubrum specie, which is
recognized as anthropophilic specie, was isolated in the largest proportion of
41.6%. The incidence of Microsporum canis in these samples, which is a species
recognized as zoophillic, has a 20.8% proportion in these persons.
In the case of people working in veterinary surgeries, the highest incidence
had Microsporum canis (42.4%), followed by Trichophyton mentagrophytes, with an
incidence of 27.2%. Also from the samples from these persons was isolated,
Trichophyton rubrum (6.15%) and Microsporum gypseum in the proportion of 3%.
The incidence of dermatophyte species in dogs and cats could have different
values depending on the studies that have been performed. In Spain, in a study of
23 isolates from dogs, 21 belong to M. canis, one to M. gypseum and one to
Trichophyton spp., In the same study, from cats was isolated M. canis in a
proportion of 23% (11).
M. canis was the most frequent dermatophyte. in Mexican children having
incidence of 4.1% (3). Also, this dermatophyte specie. In Italy, was isolated in
100% of the hair samples f om the stray cats and is considered an important
source of dermatomycosis (8).
The infection with M. gypseum was often present in young dogs (10). This
specie was isolated in Colombia, in 55.9% in stray dogs and owned dogs in a study
realized in 2001 (1), in Brazil, from 7 dogs, 20 day-old and M gypseum was isolated
(10).
In dogs, lesions caused by T. mentagrophytes produce lesions more
thickened and inflammatory than those caused by M. canis, while M persicolor
induce a typically lesions, localized with fine erythema. In cat lesions induce by M.
canis are observed especially in kittens, on the face, ears and paws. Usualy lesions
present a focal alopecia and with grayish white crust or a thick, moist scab (4, 6).
Most rodents infected with T. mentagrophytes are asymptomatic or have few
clinical signs. In symptomatic animals could be seen areas of partial or complete
alopecia, erythema, scales, and crusts. In guinea pigs, the lesions tend to appear
first on the face, and then spread to the back and limbs. In mice, the lesions are
often found on the tail (9).
M. canis produce erythema lesions with edges and severe inflammation,
Lesions usuall yhave scaling or blister formation.
In people dermatophytes acquired from animals or the soil generally
produce more inflammatory lesions than anthropophilic dermatophytes. In people,
T. mentagrophytes can cause a very inflammatory form of dermatophytosis, with
pustular folliculitis or kerions (4, 6).
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Conclusions
M. canis is the most frequent zoophilic dermatophyte isolated from animals
and people that have contact with animals.
Zoophilic species of dermatophytes are more frequently isolated from human
than antropophilic ones.
Some fungal cultures from people and animals were negative for
dermatophyte species.
Detailed study regarding the incidence and possibilities of geophilic
dermatophyte species transmission in human has to be done.
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Summary
The use of herbal extracts and preparations with the aim of intensifying the activity of the
immune system and stimulation of some functions of the organism is continually rising. The
favorable context for phytotherapy was shaped under the strict regulations of the EU
forbidding prophylactic and growth stimulation purposes of antibiotics. Different
immunoactive plant polysaccharides have attested to activating neutrophils and
macrophages and enhancing secretion of proinflammatory mediators such as cytokines,
eicosanoids and enzymes. This article presents an overview of the reported non-specific
immunomodulatory effects of Helleborus spp. radix and rhizome in farm and laboratory
animals. Unspecific irritable therapy by transcutaneous implantation of Helleborus spp.
rhizome in the ear of sheep and pigs, in cattle necklace and horses chest skin has been
conducted, among other aims, with the intention of creating an acute episode within a
chronic disease. In young sheep, studies reported an increased number of lymphocytes (2×)
and neutrophiles (3.5×) after 48 h of injection with 5% decoct of radix and rhizome.
Activation of rapid, non-specific defensive mechanisms and poor haemolysis has been
registered when subcutaneous, intraperitoneal and intramuscular applications of different
concentrations of the extract of rhizome and root of the plant were performed. Compressed
data sustain that Helleborus implant increased numbers and activity of leucocytes in horses,
sheep and pigs and those of neutrophils in all animal species. Intramuscular application of
Helleborus in Wistar strain rats resulted in increased count of total leukocytes in all trial
groups, the most expressed leukocytosis being registered 24h after application of
Helleborus extract.
Key words: herbal, immunomodulatory, Helleborus spp., implant

Phytotherapy, as a form of traditional and conventional veterinary medicine,
is one of the oldest and the most widely spread means of therapy. The skill of
treatment using medicinal plants was developed by nations where in people,
adapted to the region in which they lived they had learned to use available plants.
This was done on the basis of long-term human empiricism regardless whether the
medicinal properties of a certain plant were scientifically confirmed or not (12).
Even so, herbalism is the cradle of pharmacology, whence studying its nature and
development, especially in ancient times, remains of great interest and may be
particularly helpful in comprehending thought and reason at that time. This, in turn,
could lead to setting new research lines in this field, which may be beneficial in our
modern times (34). By the end of the eighteenth and beginning of the nineteenth
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century, not much was known about chemical composition of plants. By modern
scientific research, an active healing action was confirmed for a great number of
plants used in traditional medicine. By the end of the last century, the four fifths of
human population in the world used phytotherapy and other forms of folk medicine
with the purpose of prevention and treatment of human and animal diseases (1, 2).
Plants belonging to Helleborus genus have long been used in traditional medicine
to treat various conditions, such as edema, arthritis and ulcer. Several active
compounds including cardioactive glycosides, sterol saponosides, ecdysteroids
and γ-lactones have recently been isolated from plants of this genus and have
shown antioxidant, anti-inflammatory and antimicrobial properties (21).
The human use of Helleborus spp. in history
Helleborus spp. (Ranunculaceae), or hellebore, is a perennial herb native to
Europe and Asia. The genus comprises around 20 species. The underground
parts, rhizomes, containing starch granules and oleosomes concentrate the largest
amount of metabolites (21). Hellebores bloom in late winter or early spring,
between February and April. Helleborus species are considered to be toxic, but
commonly the poisonings are related to an incorrect dosage (4).
Old archives of the Roman Empire and ancient Greece mention Helleborus
niger was used from antiquity until Byzantine times to strengthen the heart, arteries
and nerves (34,7). Paracelsus used dried leaves of H. niger to preparing “an
elixirium for a long life” (8). The use of H. orientalis extracts is mentioned in
Homer’s Odyssey (1).
There are 16 species of Ranunculaceae found in Renaissance herbals that
were used to treat malaria, 3 of them described as hellebores (H. foetidus, H. niger
and H. viridis) (3). In Mt. Pelion, Greece, H. cyclophyllus is still used to treat
toothache. A decoction made of the plant, held temporarily in the mouth, could
numb the entire mouth and stop tooth pain (7). In the Montenegro region, eczema,
skin redness and itching (22) were treated using roots of H. odorus. Even though
there are many species of Helleborus known as having active principles, H. niger is
the most widely used in traditional medicine for addressing numerous symptoms
and diseases (15). According to the memoirs of Pliny the Senior, the Romans
prepared the potion from stinking hellebore to remove the poison from the body.
Old Slavs had known and used a great number of plants for treatment and stinking
hellebore was used as an emetic (1).
Biologically active components of Helleborus spp.
A herbal drug Helleborus spp. is represented by a dried rhizome of dark
brown to black colour, thickly overgrown by thin, dark grey roots (Hellebori rhizoma
et radix), and is extracted in spring or in autumn. Hellebori rhizome et radix is
composed of various active components including bufadienolides (35, 24), steroidal
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saponins, lipids [9], ecdysones and alkaloids (32), and has long been used in
traditional folk veterinary medicine. Saponins have a very strong irritating effect,
inducing contractions of the rumen and accelerating the motility of intestines and
uterus, reason for which the Helleborus L. was used as a purgative, local
contraceptive and for inducing the abortions (14). A feature related to
immunomodulation was attributed to chemical compounds found in Helleborus spp.
MCS-18 (macrocyclic carbon suboxide), a multi-anionic compound extracted and
purified from H. purpurascens roots and originated in plants (20), was
characterized as a highly potent inhibitor of Na, K-ATPase and of the SR CaATPase (18). It induces in vitro up-regulation of the immune modulatory cytokines
IL-10 and TGF-β (44). Also, MCS-18 efficiently downregulates T-cell-dependent
antibody formation in mice, where a Toll-like-receptor (TLR) blockade might be
involved (19). MCS-18 proved to be a potent antagonist of the capsaicin activated
vanilloid type pain receptors and explains its local analgesic action (24). MCS-18
was accredited an important role in autoimmunity. MCS-18 reduced the paralysis
associated with the experimental autoimmune encephalomyelitis, a murine model
for human multiple sclerosis. It was also proved that MCS-18 induces a long-lasting
suppressive effect and can inhibit the expression of typical molecules of mature
dendritic cells. This compound impeded the formation of the typical DC/T-cell
clusters, which are essential to induce potent immune responses (16).
Immunomodulatory activity in farm animals
Because of its irritating influence on skin and mucous membrane, the rhizom
of hellebore is applicable as an alternative treatment for a great number of farm
animals. Many research studies confirm that the extract of rhizome and root of
hellebore displays stimulatory effects on the immune system although some
immunosuppressive effects were described, as well. In traditional veterinary
practice, different species of Helleborus were employed to treat infectious and
inflammatory diseases. Dependent on the dose, way of application and process
which it influences, rhizome and root extract of Helleborus sp. can show
immunostimulatory or immunosuppresive effects (11). Bogdan et al. (4) noted
leukocytosis and neutrophilia at 24h, 48h, 96h and 144h after application of the
extract of hellebore and after transcutaneous implantation of rhizome of Helleborus
spp. in cattle necklace, horses chest skin and sheep and pigs auricle. Studies
made in the years 1999 and 2000 by Tosevski et al recorded, after the application
of extract of Helleborus odorus W. et K. to piglets aged 35 days and 52 days, a
significant increase in the count of total leukocytes and neutrophil granulocytes in
blood after 7, 14 and 21 days (33).
In Italy, H. foetidus and H. viridis were used against many kinds of diseases
in pigs, cows, sheep, mules and donkeys. Pneumonia was diagnosed by inserting
a piece of root in a subcutaneous cut or in an incision on the ear of the pigs, with
the animals declared ill if the cuts swelled during the next day (30, 12). In Sicily, H.
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bocconei subsp. siculus was used to diagnose and treat pneumonia in cattle (28,
29). H. odorus was put to a similar use in Serbia, where a part of the stem was
inserted into a cavity made in a sick sheep’s ear. Chronic inflammatory diseases in
pigs and sheep (4) and infectious diseases (27) were treated based on the antiinflammatory and antibacterial effects of H. purpurascens roots, used as a
transcutaneous implantation. A decoction of H. foetidus was used to clean wounds
of animals when no better option was available (17). Unspecific irritable therapy by
means of transcutaneous implant of hellebore rhizome is conducted for the
purpose of prophylaxis in uninfected animals, immature animals and in cases of
reduced appetite (4), as well as in acute stages of chronic diseases.
Immunostimulatory effect of H. purpurascens was reported in sheep, i.e. increased
number of lymphocytes and neutrophiles after 48 h of injecting young sheep with
5% decoct of radix and rhizome (26).
Bolte et al. (5) studied a proinflamatory influence of the extract of Helleborus
spp. in rats, rabbits, horses and dogs and determined the inflammatory effect to be
proportional to the given concentration, dose and way of application. The same
authors mention trial results that suggest the immunomodulatory influence of
rhizome and root of Helleborus L. when applied simultaneously with
antisalmonellosis vaccine in calves. The same authors applied the extract of
rhizome and root of H. purpurascens W. et K. to undeveloped fattening lambs with
a complete metabolic disorder, and to sheep before exposure to an antigen. In
lambs, a significant increase in body mass and decrease in mortality rate was
observed, while in sheep leukocytosis with neutrophilia was noted, which is
believed important for the increase of antimicrobial protection. The results of the
research of Tosevski et al. (32, 33) pointed out the fact that parenteral application
of the extract of a whole plant of H. odorus W. et K. can influence the metabolism
of hepatocytes, muscular cells, cells of bone marrow and mastocytes and can
stimulate metabolic processes in piglets and sheep. Bolte et al. (6) proved that a
purified extract of Helleborus spp. can be effective in boosting postvaccinal
immunological response in calves and bullcalves by activating both specific, as well
as unspecific defensive mechanisms. The study also confirmed that purified extract
of Helleborus sp. can determine a modification of immunological response in cases
of primary or secondary immunodeficiency and can stimulate cellular multiplication,
activation of macrophages and releasing of IL-2, TNF and interferon.
Immunomodulatory activity in laboratory animals
A study made by Davidovic in 2010 implied the intramuscular application of
Helleborus in Wistar strain rats and resulted in increased count of total leukocytes
in all trial groups. The most expressed leukocytosis was registered 24h after
application of Helleborus. The extract of hellebore rhizome and root led to
lymphopenia, resulting in the increase of the neutrophil/limphocyte index in the trial
groups 24h and 48h after treatment. The application of Helleborus had no
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significant effect on the count of monocytes in treated animals. The applied extract
caused a significant increase in the degree of phagocytosis by residing peritoneal
macrophages and neutrophil granulocytes in the blood (13).
Researches of the same author reveal that subcutaneous, intraperitoneal
and intramuscular application of different concentrations of the extract of rhizome
and root of Helleborus odorus Walds. Et Kit. to the Wistar led to expressed
leukocytosis and neutrophilia, that is, activation of rapid, non-specific defensive
mechanisms (12,14) and poor haemolysis (13). Such an increase in the count of
total leukocytes and neutrophil granulocytes is similar to the increase of the values
declared by Milanović et al. (23). A part of the same study was represented by the
degree of phagocytosis of residing (non-stimulated) peritoneal macrophages by
determining the level of production of H2O2 and neutrophil granulocytes by
determining the phagocyte index was conducted 24h after the intramuscular
application of sterile physiological solution to a control group of rats and application
of extract of rhizome and root of Helleborus odorus Walds. et Kit. to a trial group
(13). The average values with regard to the concentration of H2O2 after the
stimulation of macrophages by different concentrations of phorbol myristate acetate
was in all cases a significantly higher in the group of rats to which the extract was
applied in relation to a control group of rats. A higher percent of neutrophil
granulocytes containing at least 3 granules of latex particles in rats to which
Helleborus was administered in relation to the rats in control group (11).
Conclusions
Numerous studies strongly support the aspect that extracts of the plants
belonging to the genus Helleborus have beneficial therapeutic actions. These
demonstrate that the active principles are effective remedies in antiinflamatory and
antirheumatic conditions, and have proven efficiency as immunostimulators,
antioxidants, antimicrobial and antitumoral agents (21). It can be supposed that
immunostimulatory effects of the rhizome and root extract of Helleborus sp. are
based on at least three mechanisms: leukocytosis, granulocytosis and increase of
macrophage and neutrophile phagocytosis (13).
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Summary
The majority of human infectious diseases are zoonotic and many of them are transmitted
from pets to humans.Like dogs and other animals, ferrets were first bred for practical
reasons as hunting. Their role within human society has since shifted, as they now
predominantly serve as pets.This paper presents a review of the studies which support the
importance of ferret zoonoses, especially infectious diseases.Previous studies have shown
that is important to know the intestinal microbiota of ferret because its human cohabitation
may increase the possibility of new zoonosis.Apart from rabies, which is the major zoonotic
disease that ferrets can transmit to humans, they are also known to be susceptible to various
zoonotic diseases.Literature has offered many exemples in which the close contact between
household pets and people offers favourable conditions for bacterial transmission. Extensive
research regarding bacterial zoonotic diseases has shown that the most important
bacteriosis are: salmonellosis,campylobacteriosis,tuberculosis,yersiniosis and leptospirosis.
Several cases of dermatophytic infections which involved species as Microsporum and
Tricophyton were cited. Regarding viral diseases, Influenza virus is more common in pet
ferrets. Clinical signs ascribed to Influenza attest the antropozoonotical impact of the
disease. Previous research have shown that the ferret is the most suitable model for
laboratory research because of his equally well pathogenicity and transmissibility of human
and avian influenza viruses. People often share their homes with their pet companions, and
this close contact carries a new potential for pathogen transmission.
Key words: ferret, zoonosis,rabies,pets,infection

Since the first time that ferrets were domesticated 2000- 3000 years A.D.,
fact that was mentioned for the first time in the writings of Spaniard Isidore of
Seville in 622 A.D., humans and mustelids have interacted more often and in
various fields. There is a high probability that ferrets were domesticated in the
southeastern Europe, near the Mediterranean. History shows numerous references
about the use of ferrets for the rodent control in houses, farms, ships and also for
hunting rabbits for damage control and as source of food. The pet ferret has
changed from its ancestor in the process of domestication regarding physiology,
reproduction and behavior. The most noticeable behavioral change is the loss of
human fear (7).The “art of ferreting” which means rabbit hunt was a very popular
sport in the United Kingdom and other areas of Europe and is still practiced today
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but not in such a high degree (5). Domestic ferrets have been bred for their
precious pelts. Due to the actual conceptions and the massive struggle of various
animal protection associations, wearing fur has diminished today and ferrets are
used for other purposes. Since the 20th century ferrets were used for biomedical
research mainly to study human influenza and other viral diseases. However,
ferrets are used today as a company animal. Over the past few decades their
popularity has dramatically increased (7).
A large database has shown that pet animal number has increased and
also the range of species kept for company has extended from traditional
household pets such as dogs and cats to other exotic pets as ferrets, amphibians,
reptiles and ornamental fish. Household pets represent any animal kept within
households by people for company, enjoyment, work or psychological support can
be infected and colonized with a wide variety of bacteria pathogenic to people and
animals (2).
The unique dynamic interaction between the humans, animals, and
pathogens, sharing the same environment should be considered within the “One
Health” approach and as any animal lover knows, people share many times their
living spaces and furniture with their pet companions, and this proximity carries a
new potential for pathogen transmission (16).
1 main bacterial zonoses that involve ferrets
As previous studies have shown, perhabs Samonellosis is the most spread
zoonosis in the world and occurs in outbreaks or sporadic cases affecting families
and large groups of people. The true incidence is difficult to evaluate because
many countries do not have an epidemiologic surveillance system in place or most
of the sporadic cases are not reported.
Except for serotypes S. Typhi, S .Paratyphi A, and S .Paratyphi C, which
are strictly human pathogens and whose only reservoir are the humans, all
serotypes can be considered zoonotic or potentially zoonotic.
Salmonellae have several virulence factors that contribute to clinical
symptomsincluding diarrhea, bacteremia, and septicemia. These factors include
the lipopolysaccharide of the outer wall, pili, flagella, cytotoxin, and enterotoxin(15).
Salmonellae that come from animals cause an intestinal infection in man
characterized by a 6 to 72 hour incubation period after ingestion of the implicated
food, followed by a sudden fever, myalgias, headache, and malaise. The main
symptoms are abdominal pain, nausea, vomiting, and diarrhea. In some cases,
patients have a rash of flat, red spots indicating systemic infection – figure 1 (15).
Salmonellosis has a benign course normally and clinical recovery in 2 to 4
days involving rehydration and electrolyte replacement. Although salmonellosis
may occur in persons of all ages, the prevalence is higher among children and the
elderly.A high proportion of Salmonella strains with resistance to multiple antibiotics
have been reported in many countries (20).
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Fig. 1. Rose spots showing a systemic infection on the chest of a patient
with typhoid fever from Salmonella typhi. Although S typhi is not zoonotic, similar
symptoms can occur in severe infections with other Salmonella serotypes.
(Courtesy of Centers for Disease Control and Prevention Public Health Image
Library; available at: http://phil.cdc.gov/phil/home.asp.)
In pets, Salmonellae have a wide variety of domestic and wild animal
hosts. The rate of infection in domestic animals has been estimated to be 1% to
3%, (16) and some reports indicate that salmonellosis occurs less frequently in
pets (16). Infection may not be clinically apparent. In the subclinical form, a ferret
may have a latent infection and harbor the pathogen in lymph nodes, or it may be a
carrier and shed the organism in fecal material either briefly, intermittently, or
persistently. Both clinically ill ferrets and asymptomatic carriers may serve as
primary sources of infection to humans (16,20). Clients should be advised to avoid
feeding raw meat and poultry products to ferrets and to follow sound hygiene
practices (16). As raw food and whole prey diets for pets increase in popularity,
salmonellosis should always be suspected in cases of diarrhea and septicemia in
ferrets. Diagnosis of animal salmonellosis is made by culturing Salmonella
spp.from fecal material, but selective media such as xylose-lysine-desoxycholate
agar are required for isolation. Sampling of fecal samples over several days may
improve the chances of isolating the organism (10).

116

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

Some authors discuss the role of feral ferrets (Mustela furo), focussing on
the potential of transmission or risk pathways that have implications for the
management of tuberculosis.
Firstly interspecific transmission to ferrets.
Ferrets scavenge potentially infected wildlife, including other ferrets, thus
prevalence of tuberculosis can be amplified through ferrets feeding on tuberculous
carcasses, in special brushtail possums (Trichosurus vulpecula).
Secondly intra-specific transmission between ferrets.
The rate of ferret-ferret transmission depends on population density, and in
some places ferret densities exceed the estimated threshold for disease
persistence. Tuberculosis can therefore potentially be maintained independently of
other sources of infection.
Thirdly transmission from ferrets to other wildlife.
These include the main wildlife maintenance host, brushtail possums, that
will occasionally scavenge potentially tuberculous ferret carcasses.
Fourthly, the transmission from ferrets to livestock.
This is considered to occur occasionally, but the actual rate of transmission
has never been measured.
Fifthly geographical spread.
Mycobacterium bovis-infected ferrets can travel large distances and cause
new outbreaks of TB at locations previously free of tuberculosis, which may have
caused an expansion of TB-endemic areas (1). Ferrets could be naturally or
experimentally affected by M. bovis, M. avium, and M .Tuberculosis (12). M bovis
and M avium infections have been recognized in research and farm ferrets in
England, Europe, and New Zealand (11).
These infections have been associated with the feeding of raw meat and
poultry and unpasteurized dairy products. More recently, a pet ferret was reported
to have a visceral infection caused by M. avium (18).The ferret had a long-term
history of weight loss, diarrhea, and vomiting that was unresponsive to treatment.
Mycobacteria have also been isolated from the gastrointestinal tract of ferrets and
infection is characterized by a disseminated gastric lesion produced by M .celatum
(type 3). Clinical signs in infected ferrets can include enlarged lymph nodes,
organomegaly (liver), unthrifty condition, weight loss despite a normal appetite,
elevated white blood count, elevated liver enzyme activity, and diarrhea; clinical
signs vary based on the location of the granulomas. Granulomatous enteritis can
produce vomiting, anorexia, and diarrhea in the affected ferret (16).
Re-emergence of human cases of plague after decades of silence does not
necessarily mean that plague foci are re-emerging. Most often, Yersinia pestis
bacteria have been maintained and circulating at low levels in the rodent
populations (4).
Clinical yersiniosis has been reported in black footed ferrets (Mustela
nigripes) (4,18).Yersinia pestis was isolated in one case from an hedgehog in
Madagascar, but there are no reports of the disease in pet hedgehogs in the
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literature. Yersiniae, member of Enterobacteriaceae family is facultatively
anaerobic, gram-negative rods (19). Y pestis is the causative agent of bubonic
plague and resembles a safety pin when stained with Wright, Giemsa, or Wayson
stains (19). The life cycle is flea–rodent–flea, with occasional breakouts to other
species (19) .Infection in carnivores typically occurs through ingestion of infected
prey, although transmission by a flea bite is also possible. There are no published
cases of clinical disease in the domestic ferret, although ferrets are susceptible to
infestation by dog and cat fleas. The plague can be treated with antibiotics and can
be prevented by keeping pets inside and maintaining appropriate flea control.
However, no reports of transmission to humans from ferrets, hedgehogs, or sugar
gliders are found in the literature.
As previous research show, another bacterial entity with zoonotic potential
is Leptospira sp. Pathogenic Leptospira sp. are spirochetal bacteria responsible
for leptospirosis, an emerging worldwide zoonosis. These spirochetes are very
successful pathogens that infect a wide range of hosts such as fish, reptiles, birds,
marsupials, and mammals. Transmission occurs when chronically infected animals
excrete live bacteria in their urine , contaminating the environment. Leptospira sp.
enters their hosts through damaged skin and mucosa. Chronically infected rats and
mice are asymptomatic and are considered as important reservoirs of the disease
(6).
L.grippotyphosa and L.icterohaemorrhagiae have been isolated from
asymptomatic ferrets, although reports in this species are fragmentary at best
(16).As history shows, ferrets were used to control rodent populations and could
easily have been exposed to leptospires in rodent urine (16,17).Ferrets raised in
the fur industry have also contracted leptospirosis, and pet ferrets exposed to
infected dogs may be at risk for contracting the disease.
Analyzing previous researches we can agree that among the different
animal models of influenza, ferrets can be considered the most suitable for antiviral
studies as they display most of the human-like symptoms following influenza
infections, they can be infected with human influenza virus without priorviral
adaptation and have the ability to transmit influenza virus efficiently between one
another (3).
2 Potentially zoonotic viruses that ferrets can contract
Since was discovered that ferrets (Mustela putorius furo) were susceptible
to influenza virus in the 1930’s, they remain one of the best animal models of
influenza infection as they manifest many of the clinical symptoms observed in
humans following influenza infection, can be directly infected with human influenza
virus without prior viral adaptation, and have the ability to transmit influenza virus
efficiently between one another. The susceptibility of ferrets to human influenza
viruses is due to the presence of α2- 6-linked terminal Nacetylneuraminicsialicacids (Neu5AC) in their respiratory tract which facilitates
virus binding and the initiation of viral replication (3). Moreover, ferrets can be
monitored for clinical symptoms associated with human influenza infections
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including lethargy, weight loss, rise in body temperature, nasal discharge, and
sneezing.
Rabies is an acute, progressive, encephalomyelitis, with a case-to-fatality
ratio ranking among the highest of any infectious disease. Once clinical signs
appear, the disease usually is considered to be invariably fatal. However,
throughout the 19th and 20th centuries, luminaries such as Pasteur and Koch both
believed that animals could sicken and recover, as supported by numerous
documented cases after natural or experimental infections(9).
Since the basic response of ferrets to experimental rabies virus inoculation
has been described previously we can review in this paper a documented case of a
domestic ferret (Mustela putorius) that survived experimental inoculation with
rabies virus of skunk origin (13). The inoculum was prepared from the submaxillary
salivary glands of the naturally infected skunk.
The ferret we report on here remained healthy for 80 days. On day 0, the
ferret received rabies virus at a dose of 102.5 MICLD50 as a single 100-μL injection
in the right gastrocnemius muscle. Swab specimens of the oral cavity were
collected on days 0 and 7, 3 times weekly between days 8 and 90, once or twice
weekly between days 91 and 181, and daily after onset of clinical signs of rabies.
Blood samples were obtained weekly by jugular venipuncture, and body weight
was measured weekly. Rabies virus-neutralizing antibody levels were determined
by use of the rapid fluorescent focus-inhibition test, as described (13).
On day 81 after inoculation, the animal presented with hindlimb paresis
and paralysis that progressed to paralysis of the hindquarters within 24 h. Over the
next 2 weeks, the ferret was moderately active, eating and drinking and producing
fresh feces and urine. By day 96 after inoculation, the ferret was bright, alert,
active, eating, and drinking and was observed playing with a plastic ring inside the
cage. Over the course of clinical illness, the ferret lost approximately 29% of its
body weight (from 1.4 to 1.0 kg) but maintained a stable body weight for the
remainder of the observation period. Rabies virus-neutralizing antibodies were
detected in the serum first on day 82 after inoculation (0.42 IU/mL). By day 116, the
titer increased to 19.0 IU/mL, and the ferret remained seropositive throughout the
remaining observation period. Rabies virus was not isolated from samples collected
from the oral cavity at anytime during the observation period (a total of 52 oral
swabs were collected: 30 prior to clinical signs and 22 during and after onset) or
from the salivary glands after euthanasia. This ferret survived for 100 days after
onset of clinical signs, with continued paraplegia. Euthanasia was performed on
day 181 after inoculation. At this time, the ferret displayed normal behavior and was
active, alert, and inquisitive. The carcass presented a standard nutritional state,
based on mass and body fat examination. Apart from superficial skin abrasions on
the hindlegs, no significant gross lesions were found.
Samples of major representative organs, including brain, and the spinal
cord were immersion-fixed in 10% neutral buffered formalin. Tissues were
embedded in paraffin wax, sectioned at 5 μm, and stained with hematoxylin and
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eosin. Immunohistochemistry using polyclonal and monoclonal (no. 802-2)
antibodies was performed on CNS tissues for detection of rabies virus antigen, as
described previously (7,8,13). Virus isolation was attempted from swab specimens
and salivary glands by using the mouse inoculation technique. Primary rabies
diagnosis was achieved by direct fluorescent antibody testing of the brainstem.
Microscopical examination of the main organs did not reveal any
noteworthy histologic lesions. One section of the salivary gland showed multifocal
distortion with dilatation of the ducts lumina, which contained inspissated, partially
mineralized, eosinophilic material (secretion).The study shows that two sections of
the cerebrum revealed significant lesions, which appeared to be bilateral but were
not symmetrical. The lesions consisted of locally extensive areas with proliferation
of astrocytes and moderate numbers of glial cells. The affected areas contained
multiple clear vacuoles in the neuropil. Multifocal areas with mononuclear cuffing of
blood vessels were present in the periphery of the affected areas; at some sites,
the cuffing extended into the meninges. Also the spinal cord showed extensive
multifocal to coalescing foci with loss of parenchyma that involved both the gray
and white mater. Within these foci were many plump, eosinophilic astrocytes
(gemistocytic astrocytes), moderate numbers of small glial cells, and some cuffing
of blood vessels with mononuclear cells. As in the cerebrum, the cuffing extended
into the meninges. Spinal cord lesions were progressively more severe in the
thoracic and lumbosacral areas. Sections of the affected brain and spinal cord (n =
5) were examined by immunohistochemical staining for rabies virus antigens. None
of the sections revealed rabies virus antigen by use of either rabies -specific
polyclonal or monoclonal antibodies, in agreement with the findings from the direct
fluorescent antibody testing performed on fresh CNS tissue (13).
This study concludes that the pathogenesis of rabies is very complex, from
the from the classic productive, highly neurotropic concept to models of abortive
infection and viral clearance. Several authors have suggested that lyssaviruses
may have evolved over time within wildlife, with more attenuated properties among
their hosts. Particular host attributes, such as age, or environmental conditions,
such as prior exposure, also may be operative. Although examples for occurrence
are increasingly better documented in both natural and experimental rabies cases
in a variety of species, mechanisms of abortive infection and recovery are poorly
understood. Moreover, the nonfatal outcomes due to the exposure to rabies virus
may include some variables as the infectious dose, route of exposure, and
particular virus variant, among other variables. For example, the intraperitoneal and
mucosal routes appear to be associated with less severe outcomes than do typical
intracerebral or intramuscular exposures (13).
Although rabies virus infection was presented in the last part of this review,
rabies still represents the major viral zoonotical disease that ferrets can contract.
Rabies should be considered as a differential diagnosis in any ferret that has acute
onset of paralysis or behavioral changes and a condition that rapidly deteriorates
despite intense medical intervention (9).The clinical case of spontaneous recovery
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after experimental infection of a ferret with street rabies virus that we report here
supports this view.
Conclusions
Many zoonoses are described in the case of ferrets.This review shows that
for some of these zoonoses,we have proof of transmission to human, but in other
cases the potential for transmission is real because the same pathogen can induce
clinical signs in humans and in animals. Zoonoses should be understood and
recognized because,as veterinarians, it is our duty to care for animals and educate
owners and staff to prevent disease.
References

1. Byrom, A.E., Caley, P., Paterson, B.M., Nugent, G., Feral ferrets (Mustela
furo) as hosts and sentinels of tuberculosis in New Zealand, J. Vet. Med.
Sci,. 2014, 76(5), 705–709.
2. Damborg, P., Broens, E.M., Chomel, B.B., Guenther, S., Bacterial
Zoonoses Transmitted by Houshold Pets: State-of-the-Art and Future
Perspectives for Targeted Research and Policy Actions, J. Comp. Path.,
2016, 155.
3. Ding, Y.Oh., Hurt, A.C., Using the Ferret as an Animal Model for
Investigating Influenza Antiviral Effectiveness, J Am Assoc Lab Anim
Sci., 2011, 50(2), 248-51.
4. Duplantier, J.M., Duchemin, J.B., Chanteau, S., Carniel, E., From the
recent lessons of the Malagasy foci towards a global understanding of the
factors involved in plague reemergence, Vet. Res., 2005, 36(3), 437-53.
5. Fox, J.G., Marini, R.P., Biology and diseases of ferrets, Wiley, 2014.
6. Gomes-Solecki, M., Santecchia, I.,Werts, C., Animal Models of
Leptospirosis:Of Mice and Hamsters frontiers in immunology, 2017, 8.
7. Hamir, A.N, Moser, G., Fu, Z.F., Dietzschold, B., Rupprecht, C.E.,
Immunohistochemical test for rabies: identification of a diagnostically
superior monoclonal antibody, Vet. Rec, 1995, 136, 295–296.
8. Hamir, A.N., Moser, G., Wampler, T., Hattel, A., Dietzschold, B.,
Rupprecht, C.E., Use of a single antinucleocapsid monoclonal antibody to
detect rabies antigen in formalin-fixed paraffin-embedded tissues, Vet. Rec.,
1996, 138, 114–115.
9. Hamir, A.N., Niezgoda, M., Rupprecht, C.E., Recovery from and clearance
of rabies virus in a domestic ferret, Am. J. Vet. Res., 1997, 58(11), 1327-31.
10. Hoefer, H.L., Bell, J.A., Gastrointestinal diseases. In: Carpenter JW,
Quesenberry KE,editors. Ferrets, rabbits, and rodents: clinical medicine and
surgery. 2nd edition. St. Louis: Saunders, 2000.
121

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

11. Ludwig, E., Reischl, U., Holzmann, T., Melzl, H., Janjk, D., Gilch, C.,
Hermanns, W., Risk for Mycobacterium celatum Infection from Ferret.
Disseminated Mycobacterium celatum (Type 3) Infection in a Domestic
Ferret (Mustela putorius furo), 2001, 38(4), 460-463.
12. Nakata, M., Miwa, Y., Tsuboi, M., Uchida, K., Mycobacteriosis in a
Domestic Ferret (Mustela putorius furo), Emerg Infect Dis., 2011, 17(3), 553–
555.
13. Niezgoda, M., Briggs, D.J., Shaddock, J., Dreesen, D.W., Rupprecht,
C.E., Pathogenesis of experimentally induced rabies in domestic ferrets, Am
J Vet Res, 2010, 58, 1327–1331.
14. Oglesbee, B.L., The 5-minute veterinary consult: ferret and rabbit. Ames
(IA): Blackwell Publishing; Fox JG. Bacterial and mycoplasmal diseases. In:
Fox JG, editor. Biology and diseases of the ferret, Williams & Wilkins, 1998.
15. Olsen, S.J, Bishop, R., Brenner, F.W , Roels, T.H., Bean, N., Tauxe, R.
V., Slutsker, L., The Changing Epidemiology of Salmonella: Trends in
Serotypes Isolated from Humans in the United States, 1987-1997, The
Journal of Infectious Diseases, 2001, 183(5), 753-761.
16. Pignon, C., Mayer, J., Zoonoses of Ferrets, Hedgehogs, and Sugar Gliders,
Vet Clin North Am Exot Anim Pract., 2011, 14(3), 533-49.
17. Quesenberry, Katherine E., Carpenter, J.W., Ferrets, Rabbits And
Rodents Clinical Medicine and Surgery, Elsevier Saunders, St.Louis
Missouri, 2012.
18. Salkelda, D.J., Salathéb, M., Stappc, P., Jones, J.H., Plague outbreaks in
prairie dog populations explained by percolation thresholds of alternate host
abundance a Woods Institute for the Environment and Department of
Anthropology, Stanford University, Vet. Res., 2010, 36(3), 437-53.
19. Songer, J.G, Post, K.W., Veterinary microbiology: bacterial and fungal
agents of animal disease, St. Louis: Saunders, 2005.
20. Van den Bogaard, A.E., Stobberingh, E.E., Epidemiology of resistance to
antibiotics:links between animals and humans, Int. J. Antimicrob. Agents,
2000, 14, 327–35.

122

LUCRĂRI ȘTIINȚIFICE MEDICINĂ VETERINARĂ VOL. L (4), 2017, TIMIȘOARA

HEALTH STATUS OF DAIRY COWS IN DIFFERENT TYPES OF
HOUSING
SILVANA POPESCU1, C. BORDA1, EVA ANDREA DIUGAN2, CRISTINA EL
MAHDY3, DANIELA OROS1, R. GIUPANA1, CARMEN DANA SANDRU1
1

Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary
Medicine, 400372, Mănăştur Street, no. 3-5, Cluj-Napoca, România
2
The National Forest Administration Romsilva, Petricani Street, no. 9A, 023841,
Bucureşti, România
3
Faculty of Animal Science and Biotechnologies; University of Agricultural Sciences
and Veterinary Medicine, 400372, Mănăştur Street, no. 3-5, Cluj-Napoca, Romania
E-mail silvana.popescu@usamvcluj.ro
Summary
Health is an indicator which is included in all welfare assessment systems of dairy cows. The
objective of this paper was to compare the health status of the cows kept in two housing
systems, with tied and free stalls. The study was made in 20 farms (10 with tied stalls and 10
with loose housing) with dairy cows, in Transylvania, in the cold season. The health status of
the cows was assessed based on the health indicators of the Welfare Quality® protocol for
dairy cattle. All the cows (1392 animals) in the investigated farms were assessed. The data
were analyzed using the SPSS statistical software. Even if some differences were found
between the health indicators of the cows in the two housing types, the majority of them
were not statistically significant (P > 0.05). The main health problem of the cows in the farms
with free stalls was lameness and in the tie stall farms hairless patches on the cows’ bodies.
The results of this study showed that the cows kept in tie stalls were in better health than the
cows in farms with loose housing.
Key words: dairy cow, health, welfare

Health is an important welfare indicator. The clinical signs of disease are
associated with the poor welfare of the animal (2). Many different types of cattle
housing exist, but most of these can be included in two major categories, the loose
and the tie-stall housing system. The advantages and disadvantages of both of
these, their effects on the health and behaviour of the dairy cows were extensively
studied.
The comparative studies show that loose housing have the advantage of
better udder health (15), lower risk of ketosis and better fertility (19), generally
being accepted by welfare scientists as having a superior potential for higher
animal welfare (10, 15). The main disadvantage of loose housing systems is higher
risk of lameness (5, 17). There is some evidence that loose housing (20) and
regular outdoor exercise (11, 15) has positive effects on the health and welfare of
dairy cows. In Romania limited studies are available regarding the influence of
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housing system on the health of dairy cows (10, 11, 12). Health problems have
been associated with use of tie stalls in many studies (14, 15)
The objective of this paper was to compare the health status of the cows kept
in two housing systems, with tied and free stalls.
Materials and methods
The study was performed in 20 selected dairy farms (10 with tie-stalls and
10 with loose housing), in Transylvania, in the cold season. The farms were
selected with the help of veterinarians from four Transylvanian counties (Cluj, Alba,
Sibiu and Bihor). The number of the cows varied in the investigated farms, between
35 and 110 cows in the tie-stalls and between 70 and 120 in those with loose
housing. In both the loose and tied housing systems, the cattle breeds were
Holstein and Romanian Spotted Cattle.
All the farms with tied housing system (THS) were closed, with natural
ventilation. The manure cleaning was made by manual handling (in 4 farms) or
mechanically (in 6 farms). The farms with loose housing system (LHS) were both
closed (3 farms) and half-opened (7 farms). In the majority of the farms (7 farms)
the manure evacuation was made mechanically.
The health status of the cows was assessed based on the health indicators
of the Welfare Quality® protocol for dairy cattle (21) (Table 1). All the cows (1392
animals) in the investigated farms were assessed by the methods presented in
Table 1.
All statistical analyses were performed using SPSS for Windows version
17. The descriptive statistical indicators (mean, standard error of the mean,
median, minimum and maximum) were calculated for the evaluated measures.
Because the data had abnormal distribution, the comparison of the values obtained
was made using the Mann – Whitney test. The value of minimal significance was
considered at P < 0.05.
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Table 1
Criteria and measures of the ‘Good health’ welfare principle
(Welfare Quality®, 2009)
Welfare
criteria

Measures

Absence Lameness
of injuries

Integument
alterations
Absence Coughing
of disease
Nasal
discharge
Ocular
discharge

Assessment and scoring method
Loose housed animals: Gait assessment of the animals during walking, observing the
timing of steps, temporal rhythm and weight-bearing on feet; Individual level: not lame
(score 0), lame (score 1), severely lame (score 2); Herd level: percentage of animals in
each of the above categories
Tied animals: Observing the animals regarding foot resting, standing on the edge of a
step, weight shifting between feet and reluctance to bear weight on a foot when
moving; Individual level: not lame (score 0), lame (score 2)
Herd level: percentage of animals in each of the two categories
Five body regions on one side of the animal are examined with regard to the presence
of hairless patches and/or any lesion/swelling
Individual level: number of hairless patches, number of lesions/swellings
Herd level: percentage of animals with no integument alterations, with mild integument
alterations and with severe integument alterations
Observation of the animals
Herd level: mean number of coughs per animal and per 15 minutes
Observation of the animals: Individual level: no evidence of the measure (score 0),
evidence of the measure (score 2); Herd level: percentage of animals with score 2

Observation of the animals
Individual level: no evidence of the measure (score 0), evidence of the measure (score
2); Herd level: percentage of animals with score 2
Observation of the animals
Hampered
Individual level: no evidence of the measure (score 0), evidence of the measure (score
respiration
2); Herd level: percentage of animals with score 2
Observation of the animals
diarrhoea
Individual level: no evidence of the measure (score 0), evidence of the measure (score
2); Herd level: percentage of animals with score 2
Vulvae
Observation of the animals
discharge
Individual level: no evidence of the measure (score 0), evidence of the measure (score
2); Herd level: percentage of animals with score 2
Data obtained from milk records for a period of three months prior to the farm visit
Milk somatic
Individual level: somatic cell count (SCC) bellow 400,000 within three months (score 0),
cell count
SCC of 400,000 or above within three months; Herd level: percentage of cows with
SCC of 400,000 or above
Data obtained from the animal unit manager or farm records
Mortality
Herd level: percentage of animals dead, euthanized and emergency slaughtered on
the farm in the last 12 months
Dystocia
Data obtained from the animal unit manager or farm records; Herd level: percentage of
dystocia in the last 12 months
Data obtained from the animal unit manager or farm records; the average number of
Downer cows dairy cows is also recorded
Herd level: percentage of downer cows
Absence
The animal unit manager is asked about procedures used for disbudding / dehorning,
of pain
use of anesthetics, use of analgesics
Disbudding/
induced by
Herd level: no disbudding / dehorning (score 0), disbudding using thermocautery (score
dehorning
manage1), disbudding using caustic paste (score 2), dehorning (score 3) and use of
ment
anesthetics (score 0) no use of anesthetics (score 2) and use of analgesics (score 0),
procedures
no use of analgesics (score 2)
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Results and discussions
Descriptive statistics for animal health measures in LHS and THS and the
significance of difference between the two housing systems is shown in Table 1. In
general no significant differences were recorded between the two housing systems
regarding the health status of the cows. Except for lameness and hairless patches,
no remarkable health problems were found in the farms included in the study.
According to Marley et al. (9), in both conventional and organic dairy herds, the
main challenges to health are lameness, mastitis and infertility.
The prevalence of lameness was significantly (P < 0.05) higher in the farms
with FHS than in those with THS. Similar results are reported in other studies (5,
10, 17). Cook and Nordlund (4) suggest that free stalls expose cattle to adverse
environmental conditions, which are important to the epidemiology of lameness.
The increased prevalence of lameness is associated with solid concrete flooring,
slippery walking alleys (4), the amount, cleanliness, and type of stall bedding (3, 5),
dirty barns (3, 13), stall dimensions (7), zero-grazing and footbath frequency (3).
Lameness is one of the most important welfare, health, and productivity problems
in intensive dairy farming worldwide (8).
The proportion of cows with at least one hairless patch and no lesion was
significantly higher (P < 0.05) in the THS farms than in those with FHS, which is in
line with results of other studies (11, 15, 16). The short resting beds, the absence
or the reduced quantity of bedding and the short chains used for the cows’
tethering represent factors that contribute to the occurrence of hairless patches.
In both systems the prevalence of body lesions was similar and lower than
it was found in other studies (10, 22). Body lesions were observed especially at the
animals’ hock.
In farms with FHS no cows were found with nasal discharge, ocular
discharge or with increased respiratory rate, and in the THS farms the percentage
of cows having these clinical signs was very low.
The frequency of cows with diarrhoea and mastitis was slightly lower, but
statistically insignificant (P > 0.05) in LHS than in THS. Some studies indicate more
health problems in the cows kept in tie stalls than in free stalls (14, 15).
In the present study the rate of mortality and dystocia was similar in THS
and in LHS. This result is contrary to the findings of other researchers that report
higher mortality rates in loose than in tie-stall housing (1). By the other hand
Thomsen et al. (18) and Popescu et al. (10) found that tie stalls tended to have
higher mortality rates than free stalls. In a study performed in Romania, Popescu et
al. (10) report significantly higher dystocia rate in THS than in LHS, probably
caused by the lack of exercise.
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Table 2
Animal health measures (mean, SEM, median, maximum, minimum) in THS
vs. LHS and the significance of difference between two housing system
THS
Measure

LHS

Mean
(SEM)
19.65
(1.89)

Median
(Min - Max)
20.60
(10 - 28.57)

Mean
(SEM)
43.31
(8.4)

Median
(Min - Max)
*
47.56
(6.25 - 73.16)

Cows with at least one
hairless patch (%)

50.30
(4.34)

53.06*
(23.33 - 73.46)

13.55
(3.40)

13.81
(3.70 - 39.02)

Cows with at least one
lesion (%)

15.93
(2.96)

16.32
(0.00 - 30.61)

15.92
(3.23)

15.85
(0.00 - 29.26)

Frequency of coughing
per cow per 15 min

0.00

0.00

0.00

0.00

Cows with nasal
discharge (%)

0.82
(0.80)

0.00
(0.00 - 8.16)

0.00

0.00

Cows with ocular
discharge (%)

1.44
(0.76)

0.00
(0.00 - 6.25)

0.00

0.00

Cows with increased
respiratory rate (%)

2.58
(1.38)

0.00
(0.00 - 11.54)

0.00

0.00

Diarrhoea (%)

3.52
(2.48)

0.00
(0.00 - 23.07)

0.73
(0.73)

0.00
(0.00 - 7.31)

Vulvar discharge (%)

0.98
(0.67)

0.00
(0.00 - 5.76)

1.46
(0.74)

0.00
(0.00 - 4.87)

Mastitis (%)

9.50
(1.71)

10.00
(2.00 - 18.00)

8.70
(2.11)

7.00
(0.00 - 18.00)

Mortality (%)

1.90
(0.46)

2.00
(0.00 - 4.00)

1.30
(0.26)

1.50
(0.00 - 2.00)

Dystocia (%)

1.60
(0.40)

1.50
(0.00 - 4.00)

1.80
(0.33)

2.00
(0.00 - 3.00)

Downer cows (%)

0.10
(0.10)

0.00
(0.00 - 1.00)

0.00

0.00

Lame cows (%)

84.90
82.50
(4.62)
(60.00 - 100.00)
SEM = standard error of the mean; THS = tie-stall housing system; LHS = loose housing
system; * P < 0.05
Dehorned cows (%)

100.00

100.00

The percentage of downer cows did not represent an important problem in
the investigated farms due to the low values recorded only in THS.
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The health status of the cows is influenced by the housing conditions and
management practices (6), so the results of different studies performed in farms
with THS and FHS are not always similar. Another study realised in Romania (12)
in tie-stall and loose housing farms shoved that the cows kept loose had a better
health status than the tethered ones.
Conclusions
The main health problem of the cows in the farms with free stalls was
lameness and in the tie stall farms hairless patches on the cows’ bodies. The
results of this study showed that the cows kept in tie stalls were in better health
than the cows in farms with loose housing.
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Summary
One of the most severe pathologies recorded in dairy cows is represented by mastitis, due to
loss of productive capacity of the udder, strong health status and economic impact (costs
related the treatments and preventive measures) and also the emergence of antibiotic
resistant strains. Milk samples from Holstein dairy cows (n=20) raised intensively, were
used. Classical microbiological methods were applied, where broth and agar cultivated
strains were identified by API 20 STREP, API STAPH, API 20 E. The in vitro antimicrobial
susceptibility tests were conducted on total flora and also individual strains, using
oxitetracycline, neomycin/bacitracin/ tetracycline, marbofloxacin, ampicillin, amoxicillin/
clavulanic acid, gentamycin, enrofloxacin and tetra-delta. Molecular methods (PCR) were
involved in estimating the toxigenic potential of the isolated Staphylococcus spp. strains. The
results supported the presence of a variable microbiome, involving antibiotic multiresistant
bacteria. The lack of the in vitro efficacy was noticed in case of several antibiotics commonly
used for the mastitis therapy (ampicillin, oxitetracycline). Not only the antimicrobial
resistance defined Staphylococcus spp. isolates, but also the genes enconding toxins,
underlying the strong pathological potential.
Key words: diary cows, , therapy, antibiotic resistance, PCR, toxigenic potential

Therapeutic failure represents mostly the outcome of resistance of
pathogens to antibiotics, who’s excessive use in the last decades increased.
According to WHO, „AMR is a natural phenomenon accelerated by use of
antimicrobial medicines. Resistant strains survive and aggregate”. Farmed animals
represent an important source for human food and also subject to numerous
bacterial pathogens, of which some are transferred via food products. Mastitis in
dairy cows represents one of the most economically impacting diseases in bovine.
Treatment for this disease is based mainly on antibiotics, which become less and
less efficient due to the aquisistion of resistance by mutations or acquisition of
genetic information from other microbes to develop resistance (11). Numerous
studies focused on monitoring the antibiotic resistance of mastites and their
microbiome in order to improve therapies and avoid transfer of antibiotic resistance
to humans. Thus, the resistance level of Staphylococcus aureus to penicillin in
older cows showing mastitis was found to be higher than that of heifers, due
probably to a more pronounced exposure to therapy of the first ones (1). Similarly,
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it was considered that the microbiome in primiparous animals was of external origin
and also less adapted to the mamary environement, being more easily eliminated
(10).
This paper aimed to review the changes in the antibiotic resistance of the
Staphylococcus spp. strains in conection with their toxicity in intensively farmed
dairy cows.
Materials and methods
The research was carried out on a farm in NV Romania, hosting 3300
Holstein dairy cows imported from Holland. The animals are kept untied in pens,
with free access to fodder and water. Twenty animals with clinical mastitis were
sampled before the morning milking. The udder was washed, desinfected, the first
splashes of milk were eliminated and then the milk was sampled in sterile
containers. The milk was kept at +4°C till processing. After 10 min centrifugation at
2500rpm (Hettich, Germany), the supernatant was discarded, small aliquotes of the
deposit were transfered to simple broth and incubated for 24h at 37°C. Further, the
samples were transfered to simple and to MacConkey agar. After 24 h of
incubation and preliminary microscopy by Gram stain (7), API 20 Strep, API Staph,
API 20 E I selective tests were applied to isolated colonies, depending on their
type, for identification by use of the specific software. Simultaneously, the isolated
colonies were subject to Kirby Bauer antibiotic sensitivity test on Muller Hinton
agar, using enrofloxacin, gentamicin, marbofloxacin, amoxicillin –clavulanic acid,
neomicin/ bacitracin/tetracycline, oxytetracycline, ampicillin and Tetra Delta, a
typical antimastitic combination efficient against Streptococcus aureus, S. uberis,
S. dysgalactie, S. agalactiae şi Escherichia coli (2). The inhibition diameters were
measured in mm and resistant colonies or total resistance recorded (4).
The genome DNA of identified staphylococci was isolated by use of GDex™IIc Genomic DNA extraction kit (Intron Biotechnology, Seongnam, Korea),
according to the protocol of the producer. The kit MyTaq™ Red Mix 2x (Bioline)
and primers NucF- GCGATTGATGGTGATACGGTT, NucR AGCCAAGCCTTGAC
GAACTAAAGC, Seb F – TCGCATCAAACTAAACG Seb R – GCAGGTACTCTAT
AAGTGCC were used for amplification. The amplification was performed in the BioRad C1000TM Thermal Cycler (Bio-Rad Laboratories, Hercules, California), as
follows: initial denaturation 2 min at 95°C; denaturation 30 s at 95°C, aligning
primers 30 s at 55°C, elongation 45 s at 72°C, final elongation 7 min at 72°C. The
migration of the samples was performed in a 2% agarose, using 5 μl of Redsafe for
staining. Migration times for the PCR products were 20 min at 800 W, followed by 1
h at100 W. For the reading a transiluminator BIO-RAD BioDoc-ItTM Imagine
System was used.
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Results and discussion
The resistance towards antibiotics in mastitis cows raises two relevant
questions to be solved: the reduction in healing rate subsequent to antibiotic
therapy of the mastitic animals on one hand and, the transfer of the resistant
bacteria to people within the food chain, on the second hand. This trsnfer is unlikely
to happen in case of mastitic milk, which is condamned, but clinical cases
sometimes lead to subclinical or latent ones following the treatment, increasing the
risk for consumers (10). A high percent (53.3) of staphylococcal enterotoxin genes
transcribe, supporting the potential risk for dairy product consumers (9)
A survey on antibiotic resistance by Rajala-Schultz et al. (8) by establishing
MIC in mastitic cows revealed that coagulase negative staphylococci were the most
resistant to penicilline (31.7%), followed by ampicilline (12.2%) , sulfadimethoxine
(12.2%) and tetracycline (11.5%). These results were similar to those of Oliveira et
al. (2016). A slighter resistance was observed against erythromycin (7.9%) and
pirlimycin (5.0%).

OT
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NBT
CN

Sens
CR

ENF

RT

MAR
AMP
T-D
0%

20%

40%
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80%

100%

Fig. 1. The result of Kirby Bauer test, including resistant colonie and total
resistance (as percentages of the strains)
Legend:AMP – ampicilline, MAR- marbofloxacine, ENF-enrofloxacine, CN- gentamicine, AMC –
amoxicillin/clavulanic acid, NBT - neomicin/ bacitracin/tetracycline, OT – oxitetracycline, TD – Tetra
Delta

The distribution of mastitis cases in this research by inducing agent
rendered as follows: staphylococcal - 50%, streptococcal - 35% and E. coli mastitis
– 15%. The highest percentage of staphylococci was represented by Staph. lentus
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(35.71%) followed by Staph. aureus (7.14%) and Staph. simulans (7.14%). The
rest of the mastites were caused by Str. uberis (35.71%) and E.coli tip 1 (14.28%).
Different percentages of similar bacteria were identified by Awandkar et al
(14). Thus, Staphylococcus aureus represented 34.29%, while E. coli was present
in 40% of the cases, the rest of the microbiome being represented by Candida and
other bacteria.
The results of the Kirby Bauer test indicated a relatively high antibiotic
resistance of the isolated staphylococcal strains, as indicated in Fig. 1.
Only 20% (4 of 20 samples) were sensitive to all 8 antibiotics used, 20%
showed partial sensitivity, while the rest of 60% showed both partial and total
resistance. This status indicated that on the investigated farm the antibiotic
resistance is high. The history of diseases indicated antibiotic treatments were
applide not only for mastites but also for different other pathologies (footrot,
metrites, and also treatment shortcomings such as misdosage, short or prolonged
administration period, repeated administration of the same antibiotic, etc.)
Percentages of the sensitive, sensitive with resistant colonies and totally
resistant strains were different, depending on the antibiotic. The highest sensitivity
and lowest number of resistant colonies was observed for TetraDelta, while the
highest percentage of resistant strains was observed for amoxicilline and clavulanic
acid. The in vitro activity of the antibiotics was compared within the Kirby Bauer test
with Tetra Delta and the correlation coefficients were presented in Table 1.
Table 1
Correlation coeficients between antibiotic as compared to Tetra Delta in vitro
efficacy and the statitical significance of r (Kirby Bauer test)
TD AMP TD MAR TD ENF
TD CN
TD NBT TD AMC
TD OT
0.410
0.892
0.040
0.251
-0.517
-0.200
-0.787
nes
p<0.001
Nes
nes
nes
nes
p<0.01
Legend:AMP – ampicilline, MAR- marbofloxacine, ENF-enrofloxacine, CN- gentamicine, AMC –
amoxicillin/clavulanic acid, NBT - neomicin/ bacitracin/tetracycline, OT – oxitetracycline, TD – Tetra
Delta

The inhibition diameters of Tetra Delta and marbofloxacin were strongly
positively correlated, while Tetra Delta had an antagonic activity with that of
oxitetracycline (p<0.01), suggesting these two should not be used together. In
Table 2, the therapuetic potential ranked from 2 (sensitive) to 0 (total resistance),
was correlated with that of TetraDelta. In this case, a combination of the two might
be beneficial.
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Table 2
Correlation coeficients between activity scores of antibiotic as
compared to Tetra Delta efficacy and the statitical significance of r
TD AMP
TD MAR TD ENF TD CN TD NBT TD AMC
TD OT
0.739
0.362
0.142
-0.398
0.111
0.160
0.232
p<0.05
Nes
Nes
nes
nes
nes
nes
Costa et al. (3), in a similar study on Staphylococcus spp. resistance to
antibiotics identified resistance to ampicillin and sensitivity to gentamicin.
The PCR results were positive for genes seb and nuc for only two of a
total of tested seven strains. Goto et al. (5), in a research conducted on 30 S.
aureus strains for the same genes, identified gene seb in 13 cases and gene nuc
in 7 cases. Both act on the pathogenicity, thus, the strains that have both these
genes benefit of an increased zoonotic/pathogenic potential patogenitate, and this
way jeopardise the consumer’s health. In severe cases the outcome of these
intoxications could be fatal (6, 12).
Conclusions
Staphylococcus spp. represented in this study one of the main causes of
dairy cow mastitis, inlcuding in pathology not only the well-known S.aureus, but
also oportunistic S. simulans and S. lentus, with increased antibiotic resistance
and pathogenicity genes.
This fact supported the continuously changing epidemiology of bovine
mastitis and the need for permanent adjustment of diagnosis and also antibiotic
resistance testing, in order to avoid further spreading of the phoenomenon and the
risk for consumer’s health.
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Summary
Mastitis, one of the most damaging diseases of dairy cattle, still poses some diagnostic and
pathogenesis problems to the medical community. The microbiome, along with other factors,
represents one main cause of the bovine mastitis. Antibiotic resistance, a problem human
and veterinary medicine confront nowadays, enhances the survival of the bacteria in the host
in spite of treatments. This study aimed to compare, by use of automated methods, the
antibiotic sensitivity/resistence profile of the microbiome isolated from dairy cows raised in
intensive and extensive systems. The research was conducted on two farms, one with
intensive the other with extensive rising of dairy cows of Holstein and Maramures Brown
breeds. A total of 122 milk samples collected from mastitic animals were processed by
classical microbiological techniques and also WalkAway and Sensititre OptiRead were used
to identify the microbial strains and their antibiotic resistance profile. Isolated cultures were
tested by the two systems using Amoxicillin and clavulanic acid, Sulbactam, Ampicillin,
Cefazolin, Cephalothin, Clindamycin, Gentamicin, Oxacillin, Penicillin, Rifampin, Tetracyclin,
Trimetoprim/sulfa, Vancomycin şi Cefepine. By WalkAway, S. haemolyticus, S. sciuri, S.
werneri, S. schleiferi, S. auricularis, Micrococcus spp. were isolated. In the case of
Staphylococcus spp., the resistance was very high, only some newer generation antibiotics
being effective (gentamicine, rifampin) against all of the strains. As opposed to that, the
strains are totaly resistant to 33.33% of the antibiotics used. Being betalactamase positive,
all are resistant to penicillin, similarly to the data from the literature. The milk samples tested
by Sensititre OptiRead contained 48 strains (34 G+, 18 G -). The variety of strains was
lesser than on the intensive farm, including: Staphylococcus aureus, Escherichia coli,
Serratia marcescens, Enterobacter aerogenes, and Streptococus uberis. The data indicated
the participation of CNS in the etiology of mastitis. Although the mechanisms of some of
them are poorly known, the antibiotic resistance profile could support their enhanced
pathogenicity. The differences between the microbiome on the two farms were slight, some
G- being present on the extensive farms, but a lesser variety of CNS. The antibiotic
resistance pattern was similar, suggesting an exchange of resistance genes at different
levels.
Key words: dairy cows, mastitis, microbiome, antibiotic resistance, authomated methods

Mastites are inflamatory disease of the mammary gland, which appear as a
response to microbial aggression, trauma, of due todifferent physical or chemical
agents (11) and they severely impede on the milk production on farms (10). The
136

LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (4), 2017, TIMIŞOARA

infectious etiology of mastites is complex, including numerous bacteria, viruses or
fungi, algae or yeasts. In intensive raising of the animals, mastites are the most
important not only from the veterinary point of view but also from the consumer
health point of view. In spite of a diminishment of the number of cases due to the
strict control measures on some farms, clinical mastites are still in the top of
economically highly impacting causes (1, 7). Numerous previous studies indicated
the frecquency and the causes of mastites (5,6, 13, 14). Lack of compliance of the
results could be due to the different environments, geography, management
practices in the studied herds and also selection criteria in the herds. The immunity
at mammary gland level is lower than in non lactating animals and there are
difficulties in maintaining the high level of antibodies, especially when the
aggression is proeminent. Vaccination, although promissing, faces several serious
difficulties (8,9).
This study aimed to compare, by use of automated methods, the antibiotic
sensitivity/resistence profile of the microbiome isolated from dairy cows raised in
intensive and extensive systems.
Materials and methods
The research was performed in two steps, one including the intensively
raised mastitic cows, while the second had as a subject the extensively raised
mastitic cows.
On the intensive technology farm, the animals are Holstein and Maramureş
Brown, aged from 3 to 9 years, with a history of 2 to 6 calvings, and which were
diagnosed along the time from twice to 5 times with mastitis. The treatment of the
disease included local aplications of Synulox and general treatment with ubrolexin
(cephalosporin). A total of 17 (68 milk samples) animals were tested from this farm
in two years. Milk was sampled in sterile tubes and kept refrigerated till testing.
The cases of mastitis are more rare than in the intensive rasing,
nevertheless animals were picked for testing after the California mastitis test.
Thirteen animals with clinical mastitis were investigated, and 54 milk samples
processed.
The milk samples were inseminated on clasical culture media, selected
according to the general provisions of the literature on mastites and based on the
laboratory experience. The individual colonies were identified and their antibiotic
sesitivity was tested by use of two automated methods: Microscan Walkaway
system and Sensititre OptiRead.
A. Microscan Walkaway system. MICROSCAN plates are manually
inseminated with isolated colonies and then covered with mineral oil in certain
wells, then placed in WalkAway System. The incubation period at 35ºC is variable
from 2 to 42 h, depending on the plate type/microorganism and reading results.
Then, the reagents are placed according to the instruction manual and a
supplementary incubation period of 2 to 20 minutes is allowed, depending on the
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plate type. Subsequently, the system reads the plates. The procedures are
automated, computer-controled, specially set for the plates in use. The panels are
scanned by individual wells in fluorimetry by the system against a control. Turbidity
and fluorescence can be absent where the growth was inhibited. The values are
then compared with a preestablished reference number, coresponding to a
clinically significant increase, that is the MIC of each antibiotic.
The antibiotics used in the Walk Away system were: Amoxicillin and
clavulanic acid, Sulbactam, Ampicillin, Cefazolin, Cephalothin, Clindamycin,
Gentamicin, Oxacillin, Penicillin, Rifampin, Tetracyclin, Trimetoprim/sulfa,
Vancomycin and Cefepine.
The results are printed and the antibiotic sensitivity is annexed, except for
Listeria innocua and streptococci.
B. Sensititre OptiRead method. The milk samples were initially
inseminated on simple broth, then after 24 h on agar to obtain isolated colonies.
The colonies were checked by bacterioscopy after Gram stain (3). Gram positive
bacteria were inseminated to Chapman culture medium, while the Gram negative
ones were transfered to MacConkey. Isolated colonies were transfered again to
Mueller Hinton, to cultivate the inoculum to be read pentru by Sensititre OptiRead.
Results and discussion
The milk samples tested by WalkAway system contained 9 strains: 6
strains of Staphylococcus spp. (S. haemolyticus - 2 tulpini, S. sciuri, S. werneri, S.
schleiferi, S. auricularis) and 3 Micrococcus strains. La tulpinile bacteriene
identificate s-a realizat şi sensibilitatea la antibiotice. Their antibiotic susceptibility is
presented in tables 1 and 2.
In the case of Staphylococcus spp., the resistance is very high, only some
newer generation antibiotics being effective (gentamicine, rifampin) were active
against all of the strains. As opposed to that, the strains are totaly resistant to
33.33% of the antibiotics used. Being betalactamase positive, all are resistant to
penicillin, similarly to the data from the literature.
Normally, coagulase negative staphylococci are associated with a
moderate infection of the udder, rarely clinical (4). Researchers managed to isolate
more than ten different strains of coagulase negative staphyilococci in mastitis,
such as: Staphylococcus xylosus, Staphylococcus sciuri and Staphylococcus
saprophyticus (12).
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Table 1
Antimicrobial susceptibility of Staphylococcus strains
S.
schleiferi
Biotip
317342

Tested
antibiotic

S.
auricularis
Biotip
303342

S.warneri
Biotip
303102

S.sciuri
Biotip
363657

S. haemolyticus
Biotip
313702

S.haemolyticus
Biotip
303302

Amoxicilin/Acid
R
R
R
R
R
clavulanic
Sulbactam
R
R
R
R
R
Ampicilin
Blac
Blac
BLac
BLac
BLac
Cefazolin
R
R
R
R
R
Cephalohtin
R
R
R
R
R
Clindamycin
S
S
I
I
I
Gentamicin
S
S
S
S
S
Oxacilin
R
S
R
R
R
Penicilin
Blac
Blac
BLac
BLac
BLac
Rifampin
S
S
S
S
S
Tetraciclin
S
S
S
S
R
Trimetoprim/Sul
S
R
S
R
S
Vancomycin
S
S
S
S
S
Ceftriaxone
R
R
R
R
R
Cefepine
R
R
R
R
R
Legend: R- resistant; S- sensitive; I – intermediate; BLac- Beta- lactamase- positive

R
R
BLac
R
R
I
S
R
BLac
S
R
S
S
R
R

Table 2
Antimicrobial susceptibility of Micrococcus strains
Tested antibiotic

Micrococcus
biotip 002200

Micrococcus biotip
100001

Amoxicilin/Acid
R
R
clavulanic
Sulbactam
R
R
Ampicilin
S
S
Cefazolin
R
R
Cefotaxine
R
R
Clindamycin
S
S
Ceftriaxone
R
R
Erytromycin
S
S
Cephalothin
S
S
Gentamicin
R
R
Penicilin
S
S
Trimetoprim /Sulfa
S
S
Vancomycin
S
S
Legendă: R- rezistent; S- sensibil; Legend: R- resistant; S- sensitive

Micrococcus
biotip 140040
R
R
S
R
R
S
R
S
S
R
S
S
S
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Table 3
Antimicrobial susceptibility of Staphylococcus strains
Tested antibiotic
Staph.intermedius 1
Staph.intermedius 2
Staph.intermedius 3
Amox/ Acid
S
S
S
clavulanic
Cefazolin
S
S
S
Cephalothin
S
S
S
Oxacillin
S
S
S
Sulbactam
S
S
S
Trimetoprim/sulfa
S
S
S
Levofloxacin
S
S
S
Erytromycin
R
R
R
Tetracycline
R
R
R
Clindamycin
I
I
S
Vancomycin
S
R
R
Ampicillin
BLac
BLac
BLac
Penicilin
BLac
BLac
BLac
Legend: R- resistant; S- sensitive; I – intermediate; BLac- Beta- lactamase- positive

Table 4
Antimicrobial susceptibility of Staphylococcus strains
Antibiotic testat
S.xilosus
S.haemolyticus
Tested antibiotic
Amoxicilin/Acid clavulanic
S
S
Sulbactam
S
S
Ampicilin
BLac
BLac
Cefazolin
S
S
Cephalohtin
S
S
Clyndamicin
R
I
Gentamicin
S
S
Oxacilin
R
R
Penicilin
BLac
S
Rifampin
R
R
Tetraciclin
S
S
Trimetoprim/Sulfa
S
R
Vancomycin
S
S
Cefepine
S
S
Legend: R- resistant; S- sensitive; I – intermediate; BLac- Beta- lactamase- positive

Several species including Staphylococcus chromogenes, Staphylococcus
warneri, and Staphylococcus epidermidis were isolated from the animals’ skin.
Pate et al. (15) found coagulase negative staphylococci in 29% of the cases,
Staphylococcus haemolyticus in 28.8 %, Staphylococcus xylosus in 11,2 %, and
Staphylococcus sciuri in 5 %. In the second year, the milk samples contained 9
strains: 5 Staphylococcus, 2 Serratia, 1 strain of Proteus, 1 strain of Aerococcus.
Their antibiotic sensitivity is indicated in tables 3-5. All Staphylococcus intermedius
strains show resistance to erytromycin and tetracycline, but not so much to the
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other antibiotics. Seratia marcescens, normally non pathogenic, is in this case very
resistant to several new generation antibiotics like cephalosporins.
Table 5
Antimicrobial susceptibility of Serratia marcescens strains
Tested antibiotic

S. marcescens
1

S. marcescens
2

Amoxicilin/acid
R
R
clavulanic
Sulbactam
R
R
Ampicilin
R
R
Cefazolin
R
R
Cefotetan
S
S
Ceftazidime
S
S
Ceftriaxone
S
S
Cefuroxime
R
R
Cephalothin
R
R
Gentamicin
S
S
Piperacilin
S
S
Trimetoprim/sulfa
S
S
Levofloxacin
S
S
Legendă: R- rezistent; S- sensibil; Legend: R- resistant; S- sensitive

Proteus
penneri
S

Proteus
vulgaris
S

I
R
R
S
S
S
R
R
S
S
S
S

S
R
R
S
S
I
R
R
S
S
S
S

The milk samples tested by Sensititre OptiRead contained 48 strains (34
Gram positive and 18 Gram negative). The variety of strains was lesser than on the
intensive farm, including: Staphylococcus aureus, Escherichia coli, Serratia
marcescens, Enterobacter aerogenes, and Streptococus uberis. As opposed to the
Walk Away system, in this case Gram negative bacteria were also identified in
mastitic milk. E. coli, although indicating fecal pollution, is a bacteria that could
cause very severe mastitis, this is why the microbiom profile seems to hold a
stronger pathogenic potential than the previously identified one. The antibiotic
resistance was similar to that of the strains isolated by use of WalkAway system.
Monitoring the proteolitic activity of CNS isolated from clinical or subclinical
mastitis (S. xylosus, S. chromogenes, S. haemolyticus, S. sciuri, S. warneri, S.
hominis, S. saprophyticus) it was noted that in a small percentage of the strains
synthesize haemolysine alfa (S. haemolyticus), responsible of clinical mastitis. S.
chromogenes and S. sciuri proved to be protease positive, a trait that strengthens
their pathogenic potential. All strains of S. xylosus, S. warneri, S. hominis, and S.
saprophyticus were found protease-negative and haemolysine -negative,
independently on the type of mastitis they caused (2, 16, 17).
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Conclusions
The data indicated the participation of CNS in the etiology of mastitis.
Although the mechanisms of some of them are poorly known, the antibiotic
resistance profile could support their enhanced pathogenicity.
The differences between the microbiome on the two types of farms were
slight, some Gram negatives being present on the extensive farms but a lesser
variety of CNS. The antibiotic resistance pattern was similar, suggesting an
exchange of resistance genes at different levels.
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Summary
Canine infectious respiratory complex, also known as kennel cough is a common, worldwide
spred syndrome of multifactorial etiology. The etiology includes the action of both viruses,
more specific canine parainfluenza virus, canine adenovirus 2 (CAV-2) and canine distemper
virus and a bacterial component (B. bronchiseptica). However, recent studies have shown
that the respiratory pathology in dogs may be caused by a multitude of viral agents, such as
canine respiratory coronavirus, canine pneumovirus, canine influenza virus, pantropic canine
coronavirus, canine bocavirus, and canine hepacivirus and two bacteria (Streptococcus
zooepidemicus and Mycoplasma cynos). This review aims to highlight the results of the
various treatments of this disease, comparing the effectiveness of a clasical treatment with a
more natural, less toxic treatament. The clasical treatment includes the use of antibiotics and
vitamins, while the alternative treatament includes the use of either the echinacea powder or
manuka honey combined or it alone with coconut oil. Some studies have revealed the action
of trimethoprim-sulphadiazine as being very efficient in the treatment of the canine infectious
tracheobronchitis, but when the administration of the drug was stopped, the symptoms
reappeared. Other studies have shown that two of the most efficient antibiotics are amikacin
alongside gentamicin, however these two are extremely nephrotoxic. Researchers also
pointed out that the use of a bronchodilator albuterol combined with doxycicline was the
most efficient therapeutic conduct. A study carried out in Switzerland on a large number of
dogs, using for kennel cough treatment the powdered root of Echinaceea purpurea in food,
was efficient in 92% of the cases after four weeks of therapy. Since manuka honey has
antibacterial, antimicrobial, antiviral, antiseptical and antiinflamatory proprieties, it is seeked
along with coconut oil as alternative products for the treatment of kennel cough.Thus, nontoxic, immune-enhancing alternative measures could represent one of the most efficient
ways of treating this disease in dogs.
Key words: kennel cough, antibiotics, Bordetella, Echinaceea, treatment

Canine infectious tracheobronchitis is a highly contagious disease amongst
dogs, affecting especially young ones. The etiology of the disease involves the
action of both viral and bacterial agents. The viral component refers to the action of
the canine parainfluenza virus, canine adenovirus 2 (CAV-2) and canine distemper
virus and the bacterial component refers to B.bronchiseptica. Nontheless more
recent studies tend to contradict this information, saying that kennel cough, as the
disease is popularly called, is of more complex etiology. Therefore to the previously
mentioned factors, researchers added the canine respiratory coronavirus, canine
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pneumovirus, canine influenza virus, pantropic canine coronavirus, canine
bocavirus, and canine hepacivirus alongside two bacterias namely: Streptococcus
zooepidemicus and Mycoplasma cynos (11).
Even though canine infectious tracheobronchitis has such a complex
etiology, the main pathogen is considered to be Bordetella bronchiseptica. Due to it
being the party causing the damage the classical treatament includes the use of
antibiotics and vitamins as an efficient way of treating this disease. Several studies
have been conducted on which of these antibiotics are most efficient and opinions
are devided. Other studies have revealed that the use of a less toxic, less
aggressive towards the organism treatment. This involves the use of the echinacea
powder or manuka honey combined or it alone with coconut oil. Since manuka
honey has antibacterial, antimicrobial, antiviral, antiseptical and antiinflamatory
proprieties, it is seeked along with coconut oil as alternative products for the
treatment of kennel cough (18).
Thus, non-toxic, immune-enhancing alternative measures could represent
one of the most efficient ways of treating this disease in dogs.
General considerations on the etiology involved in the infectious canine
tracheobronchitis
Canine infectious respiratory complex, also known as kennel cough is a
common, worldwide spred syndrome of multifactorial etiology. When discussing
about the etiology of this pathology, we refer to the action of both viruses, namely
canine parainfluenza virus, canine adenovirus 2 (CAV-2) and canine distemper
virus and also a bacterial component (B. bronchiseptica). Despite all this, recent
studies have shown that the respiratory pathology in dogs may be caused by a
multitude of viral agents, such as canine respiratory coronavirus, canine
pneumovirus, canine influenza virus, pantropic canine coronavirus, canine
bocavirus, and canine hepacivirus and two bacteria (Streptococcus zooepidemicus
and Mycoplasma cynos) (11).
Bordetella genus
Bordetella species are Gram negative coccobacilli having its dimensions
varying from 0.2-0.5 to 0.5-2.0μm. When examining them microscopically they
appear arranged as a singer bacteria or in pairs. It is rare that Bordetella is
arranged in chain. It is not rare the case when they exhibit bipolar staining and it
may be motile or non-motile. Bordetella spp. are strictly aerobic while the ideal
temperature is comprised between 35°C and 37°C. On plates containing agar the
colonies appear smooth, convex, pearly, glistening, nearly transparent. At the same
time they are surrounded by a zone of haemolysis, this zone doesn’t have a
definite periphery. Their metabolism is never fermentative and it is respiratory.
Species of Bordetella require nicotinamide, amino acids and organic sulphur and
cysteine. Bordetella species oxidatively utilise glutamic acid, proline, alanine,
aspartic acid and serine with production of ammonia and CO2 (16).
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Bordetella bronchiseptica
The morphology of the colonies go from rough to smooth, when cultivated
on agar plates. On the other hand when cultivated on blood agar, B.
bronchiseptica, displays glistening β-haemolytic colonies and develops an average
diameter of 2.0 mm in one to two days. The growth MacConkey agar is equally
efficient. The bacteria is oxidase positive and motile by peritrichous flagella, being
also nitrate and urease positive, usually within four hours (16).
This bacterial component is considered to be the main agent of kennel
cough, it was first considered as being important in respiratory diseases in the year
1910, when it was discovered by Ferry. At first it was named Bacillus bronchicanis
but in the year 1952 the bacteria was given its current and well known name (5).
Streptococcus zooepidermicus
Streptococcus equi subspecies zooepidemicus (S. zooepidemicus) is a
beta-hemolytic Gram-positive Lancefield group C bacterium. It is a spherical germ,
nonsporeforming and without cili. On smears made from puss, they appear either in
chains, diplococci or they are isolated cocci. On the other hand on blood agar it On
blood agar forms small round colonies that have regular edges and are of a greybluish color (17).
Mycoplasma cynos
Mycoplasmas the smallest prokaryotic cells capable of self-replication, are
pleomorphic organisms Mycoplasma do not have cell walls and are therefore not
damaged or killed by antimicrobial agents that affect the cell wall or its synthesis,
such as penicillin. Unstained colonies have the “fried-egg” aspect. Mycoplasma
cynos is positive to the glucose fermentation, producing phosphatase it produces
film and spots on yolk and on guinea pigs erythrocites it produces heamolysis.
These pathogens do not hydrolyze arginine (13).
Canine Parainfluenza Virus
For almost fifty years this virus has been recognized as an infectious
cofactor in the canine respiratory disease complex most commonly known as
kennel cough. Canine parainfluenza virus belongs in the Rubulavirus genus in the
Paramyxovirinae. Clinical signs include pyrexia, mucous nasal discharge, tonsilitis
alongside pharyngitis (3).
Canine Adenovirus Type 2
In 1961 Ditchfield and co-workers, first detected canine adenovirus (CAV2) in dogs with clinical signs of laryngotracheitis and named it infectious canine
laryngotracheitis. This is a virus that causes respiratory disease, with clinical signs
that include tonsillitis, pharyngitis, tracheitis and bronchitis. As a result of infection
by this disease, bronchiolitis obliterans can become permanent in recovered
puppies (6).
Canine distemper virus
Canine distemper virus is a member of the is Morbillivirus genus in the
Paramyxoviridae family. This virus is an enveloped virion which contains a
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nonsegmented single-stranded negative-sense RNA genome that encodes six
structural (nucleocapsid N, matrix M, fusion F, hemagglutinin H, phospho-P and
large-L proteins) and two nonstructural (C and V proteins) proteins. Viruses from
this genus are transmitted through aerosols. The clinical respiratory signs are
represented by serous nasal discharge, cough as well as wheezing (1).
Canine respiratory coronavirus (CRCoV)
This virus has been shown to produce mild upper respiratory symptomps,
being different from the one that is found in the gastrointestinal tract of the dogs.
What is interesting is that this virus was found as well in dogs that didn’t exhibit any
signs of respiratory damage (7).
Canine bocavirus
This virus belongs in the same family as the Parvovirus and it was first
identified in the feaces of healthy dogs in 1967. It came into attention as a possible
pathogenic factor because of his action on young puppies, inducinge severe
respiratory signs. Sadly the full effect of this virus is to this day incompletely studied
(9).
Canine hepacivirus (HCV)
HCV belongs to the genus Hepacivirus, being one of the four genera
comprised in the Flaviviridae family. It was found in both respiratory and liver
samples. Little facts are known about its precise role in this pathology (10).
Different treatments applied to animals diagnosed with canine infectious
tracheobronchitis
Infectious canine tracheobronchitis can have mild to severe symptoms.
Therefore the mild symptoms are presented under the following forms: nasal
discharge, coughing of different severity, high temperature, with lymph node
reaction, wheezing. The more severe symptoms appear under the form of
pneumonia. The classical treatment involves the use of antibiotics,
antiinflammatories, glucocorticoids and antitussives.
One researcher proved that because Bordetella bronchiseptica colonizes
the ciliated epithelial cells of the upper respiratory tract, the most efficient
antibiotical treatment it’s not the systemic one. Therefore nebulization may provide
higher concentration of the drug in the organism. The same person believes that
this treatment should be continued one more week after the resolution of clinical
signs. In this study conducted in 2003, it was demonstrated that natural penicillin
and aminopenicillins (ampicillin and amoxicillin) which are very used for small
animals with respiratory tract infections have shown resistance, except when
amoxicillin is combined with clavulanate in concentration of 12.5–25 mg/kg twice a
day, every 12 hours. Regarding cephalosporins in the same study it’s revealed
that B. bronchiseptica is resistant to them in most cases, but still they reach a much
higher concentrations in the respiratory tract than the previously mentioned drugs.
This study shows that the most efficient treatment was that where the combination
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of trimethoprim with a sulfonamide was used. It reaches effective concentrations in
the respiratory tract, being used in concentrations of 15-30 mg/kg either every 12
hours or once a day, depending on the severity. The same author discovered that
the use of amikacin and gentamicin administrated via nebulization is qually
efficient, but they are rarely used because of their nephrotoxicity. Quinolones
penetrate into the respiratory tract as well as intracellularly and are good choices
for B. bronchiseptica infections, but enrofloxacin it’s not recommended for puppies
under six months old. Bronchodilatators as aminophylline in dosage of 5–11 mg/kg
every 8 or 12 hours has been proven to be helpful reducing bronchoconstriction
secondary to airway inflammation (2).
Other study conducted by Richard Ford has shown that the use of
doxycicline, administered orally at 5.0 to 10.0 mg/kg, once daily, for a minimum of 2
weeks is the first choice of antibiotic due to its efficacy against B. bronchiseptica.
This comes in contradiction with the other study presented above, where the most
efficient way of antibiotherapy was by nebulization. The same study condones the
use of glucocorticosteroids attenuating coughing in dogs. It recommends
prednisolone in dosage of 0.25-0.5 mg/kg, orally, once or twice everyday, not more
than five days, as well as the use of hydrocodone as an antitussive agent and a
bronchodilator, mainly albuterol (4).
A study organized on the territory of the United Kingdom on 520 dogs, from
which 263 of these were given one treatment, 190 two treatments and the
remaning were excluded from the study as it progressed from different reasons.
Results are shown in Table 1.
The lower the significance probability the greater the evidence that a
certain drug works, but this doesn’t tell us exactly how good the said medication
works for each individual. Resulting from this research we can conclude the fact
that trimethoprim-sulphonamide is the election medication in this disease, for this
cases specifically. (14)
On the other side of science there are persons who believe that a more
conservative treatment is the best way to treat canine infectious disease.
A plant used very commonly for this treatment is Echinacea from the genus
of Asteraceae. Echinacea purpurea has broad, toothed leaves, broad ray florets
and no taproot. For growing it preffers open woodlands where there is more shade
and the soil is less rocky and moist.
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Table 1
Significance probabilities, as determined by a mann-whitney test, for a
comparison of duration of coughing dogs under various treatment regimes
with duration of coughing in dogs which received no treatment (controls)
Given treatment
A. Only one treatment
Trimethoprim-sulphonamide
Oxytetracycline
Ampicillin or amoxycillin
Corticosteroid
Antitussive
B. Two combined treatments
Corticosteroid+ampicillin or
amoxycillin
Corticosteroid+trimethoprimsulphonamide
Corticosteroid+oxytetracycline
Trimethoprimsulphonamide+antitussive
Oxytetracicline+antitussive
Ampicillin ir amoxycillin+antitussive

Number of treated dogs

Significance probability

113
69
51
14
16

0.002
0.008
0.010
0.035
0.704

12

0.029

37

0.032

27
40

0.059
0.081

46
11

0.265
0.705

Echinacea has also been shown to have anti-inflammatory, antioxidant, as
well as anti-fungal, antiviral and antibacterial activities. To be more specific
Echinacea has been shown to increase macrophage activity, increase leukocyte
and granulocyte numbers along side increasing interleukin levels and the number
of natural killer cells (15).
Echinaceeas therapeutic effects were tested for the prevention and
treatment of respiratory tract infections and it was revealed that the rationale use of
it is based on its immunomodulatory activity. The majority of studies reported that
the prepatations containing echinaceea were superior to the action of herbal
extracts used in this diseases.
Refering to side-effects they are little facts about it, mainly because the
substance was administrated in small dosage and not for a very long time, but all
the same it’s higly recomanded to take all the necessary precautions in patients
with tendancies to allergic reactions, especially known allergy to other members of
the Asteraceae family for example chamomile.
When reffering to interactions with other drugs, there are no reported drug
interactions for echinacea. All the same because this plant it is known for its
immunomodulatory activity, clinicians using it should take into consideration the
patients that are reciving immunosupressant medication (8).
A study was carried in Switzerland by various veterinarians who used a
powdered root of Echinacea purpurea. This immune stimulant plant-based was
administred to 41 dogs, with clinical signs of respiratory disease. This signs were
og pharyingitis, tonsilitis, bronchitis, each and everyone of them being in different
stages of the disease. The dosage of the powdered substance was 1.0 g/10 kg
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body weight, administrated once a day for 8 weeks. After only 4 weeks of treatment
there were significant signs of improvement in their condition. Two of them were
excluded from the study because they were in the need of antibiotcs, because their
condition worsened. In order to establish the eficency of the therapy
haematological tests were conducted pre and after the treatment. One of the dogs
had before the start of the treatment, leucocytosis, neutropenia and also
lymphopenia, but after the treatment was concived this parameters returned to
normal. eosinophilia was discovered in seven of the dogs, pre-treatment. For five of
them this was corrected after four weeks of treatment and for the rest after the
remaining weeks. There was another dog who had an elevated hematocrit and low
MCHC pre-treatment, recorded as being related. After the treatment was finalized
both these parameters had returned to within normal ranges after eight weeks of
treatment.
However another patient had lymphopenia after the treatment, a parametre
that was not modified before. This was one of the patient that didn’t respond to this
alternative treatment, being later diagnosed with concomitant cardiac insufficiency
and for the respiratory disease Klebsiella pneumonia, Pasteurella multocida,
Staphylococcus spp. and Streptococcus spp., organisms were isolated.
Three of the dogs showed an elevated GPT (ALAT) after eight weeks
compared to normal values pre-treatment,changes that weren’t recorded pretreatment. However researchers did not give any explanations on why this was the
case. All the same, one of them showed diarrhea and vomiting and it’s not unusual
to see a increase of this enzime in gastrointestinal damage.
Therefore, this study demonstrates, that treatment with a standardized
powdered root preparation of Echinacea purpurea is a rather acceptable alternative
treatment infectious tracheobronchtis (12).
With the same instructions as Echinaceea, studies have shown that the
use of a herbal tincture from Goldenseal can be used in treating this disease.
Alongside all of this manuka honey combined or it alone with coconut oil can be
used for soothing the symptoms of this disease, calming the coughing and relieving
sourness, due to their antibacterial, antimicrobial, antiviral, antiseptical and
antiinflamatory proprieties (18).
Discussions
This review aimed to establish the implication of various etiological factors
in the emergence of kennel cough as well as the various methods of treating the
disease. Even if some authors claim that there are so many new viruses that are
affecting the disease, being added to the already known factors, there are few to
little facts about the said viruses that affect the organism in this disease.
Regarding the best treatment for the affected animals, the opinions are
divided into multiple ways. Some researchers believe that the use of antibiotics
together with corticosteroids represent the best and safest way to healing, some
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have the opinion that corticosteroids are not the safest way to treat this pathology.
On the other side there are scientists that prefer to use an alternative treatment that
has fewer risks and it’s cheapest and all natural. This course of treatment has
fewer consequences, meaning that the liver and stomach don’t have to suffer from
a long antibiotical treatment and of course the cost is lower for the owners.
Conclusions
In conclusion, both ways of treatment are efficient, but it depends on the
organism, the immune system of the animal and of course it depends on the clinical
status of the animal. It is important to conduct a serious clinical examination before
taking any course of action regarding treatments, each individual having a unique
imune system, responding differently to different treatments.
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Summary
Salmonella species and serotypes are recognized as important pathogens, causing a
number of diseases transmitted by food consumption, in humans worldwide. Human
salmonellosis is most commonly due to consumption of contaminated food of animal origin,
and the disease is manifested by fever, abdominal pain and acute gastroenteritis.The latest
report from EFSA (European Food Safety Authority) (13) shows that illness in humans
caused by Salmonella spp. continue to occupy a leading position among diseases caused by
pathogens transmitted through consumption of food. Moreover, the results of several studies
have shown that raw meat and precooked meat products can be considered important
vehicle for Salmonella spp. in humans. This study aimed the molecular characterization of
Salmonella strains isolated from meat and precooked meat products as a diagnostic test for
confirming the isolation of the pathogen by a non-molecular method, through a relatively
simple technique with an average cost and with good efficiency.
Key words: Salmonella, PCR, precooked meat products

In the few years after the discovery, the polymerase chain reaction (PCR)
has rapidly become an alternative to traditional methods for cloning DNA. PCR is
an enzymatic method of creating multiple copies of a "pre-selected" DNA segment.
This process of amplification is performed with two synthetic oligodeoxynucleotide
primers, a thermostable DNA polymerase and the four triphosphate
deoxynucleotides, acting on the model of the preselected DNA.
In the laboratory profile, pathogen isolation by conventional diagnostic
techniques often may be accompanied by dubious results and difficult
interpretation. In this case, the techniques of molecular biology, having an
increased specificity by capturing a very small quantity of the test pathogen-specific
nucleic acids can clarify and eliminate the existence of false positive or negative
results.
Using PCR, for the confirmation of Salmonella strains of avian origin, has
been successfully resulted in several studies, among which the study Saleh et al.
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(11), which has tested for gene invA a number of 30 isolates by conventional
methods in the province of Shiraz (Iran), obtaining in all cases Salmonella strips –
specific at 285 bp. Other studies, which used the primer set invA have been
realized by Guo et al. (6) for confirmation of Salmonella isolates from turkeys, or by
Schneder et al. (12) to identify a single colony of Salmonella in 25 g of sample in
less than 24 hours.
Overall, it can be assumed that the polymerase chain reaction technique in
which specific primers were used to confirm the genus Salmonella may be
regarded as one with specificity and sensitivity for this purpose.
Materials and methods
The study was conducted in February - May 2012, on a total of ten
Salmonella strains isolated and characterized by non-molecular diagnostic
techniques. In this sense, Salmonella serogroup B strains were chosen randomly,
five stains S. enterica subspecies enterica serovar Typhimurium, two strains S.
enterica subsp. enterica serovar Derby, and from serogroup C one of each strain of
S. enterica subsp. enterica serovars Rissen, Infantis and Virchow.
The polymerase chain reaction technique included the following steps:
extraction of the DNA; the actual amplification; control of the amplicons.
DNA extraction
DNA extraction was performed from pure bacterial culture of Salmonella
spp. grown on nutrient agar using QIAamp® DNA extraction kit Mini kit (Qiagen)
and the following steps:
¾ Loading the bacteriological loop, 4-5 times from the culture and
resuspending the biological material in 2 ml microfuge tube with sterile distilled
water. Samples will be handled in the presence of ice.
¾ ASL buffer is added in amount of 1.4 ml and vortexed continuously for
one minute until complete homogenization.
¾ The suspension was heated to 70ºC for five minutes. At this stage, the
amount of extracted DNA will increase 3-5 times and the bacteria and parasites
wall will be lysed. In the case of Gram positive bacteria, lysis temperature may be
up to 95ºC.
¾ It is vortexed for 15 seconds, after which it moves to centrifugation
(14.000 rpm) for one min.
¾ 1.2 ml of the supernatant is moved into a new 2 ml tube.
¾ A Inhibitex tablet is added to each sample and vortexed immediately
and continuously for one minute until complete dissolution. The suspension is
incubated for one minute at room temperature to allow the matrix to absorb
Inhibitex inhibitors.
¾ Sample was centrifuged at maximum speed (14.000 rpm) for three
minutes.
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¾ Pipette the supernatant into a new 1.5 ml tube. Centrifuge at maximum
speed for three min.
¾ Pipette 15 µl proteinase K into a new 1.5 ml tube.
¾ Pipette 200µl supernatant of the previous step into the tube proteinase K.
¾ 200 µl of ASL buffer is added and vortexed 15 seconds.
¾ Incubate ten minutes at 70ºC in a water bath.
¾ Add 200 µl ethanol (96-100%) and vortex.
¾ The cover of the QIAamp spin column is labeled and placed in a 2 ml
tube. Transfer lysate to the QIAamp spin column avoiding the edges. Close the lid
and centrifuge for one minute. Place the QIAamp column in another 2 ml tube and
outpour the filtrate from the tube. Close the column cover to avoid aerosols. If the
lysate has not passed completely through the column by centrifugation,
recentrifuged until the column will be empty.
¾ Column cover is opened carefully and 500 µl AW1 buffer are added.
Close the lid and centrifuge one minute. Place the column into another 2 ml tube
and the collector tube and filtrate are cleared.
¾ Carefully open the filtrate and add 500 ml of AW2 buffer. Close the lid
and centrifuge for three minutes. Drain collector tube.
¾ Place the column into a new 2 ml tube and the old collector tube is
emptyed. Centrifuge for one minute. This step is recommended in order to
eliminate the possibility of remaining AW2 buffer.
¾ Transfer the column to a new 1.5 ml tube. Open carefully and pipetted
200 µl EA buffer directly onto the column and QIAamp membrane. Close the lids
and incubated for one minute at room temperature and then centrifuge at maximum
speed for one minute to clarify the DNA.
The DNA obtained is 15-60 µg, but depending on the sample and the
manner of storage, you can obtained from 5 to 100 µg. DNA concentration is 75300 ng/ml.
It is advisable to maintain at 20ºC.
Amplification
The polymerase chain reaction was performed on the model designed by
Perera and Murray (10), targeting the invA gene. The samples were processed
under sterile conditions. The actual amplification was carried out in a single step,
using primeri invAF 5' - GTGAAATTATCGCCACGTTCGG GCAA - 3' (position 371396 of the Salmonella genome) and invAR 5' - TCATCGCACCGTC AAAGGAACC
- 3' (position 371 - 396 in the genome of Salmonella) and targeted a segment of
about 285 base pairs. PCR amplification reaction volume was 25.0 µl (Table 1),
represented by: 10X Perkin-Elmer PCR Buffer (Promega®) 2.5 µl, dNTP (2.5 mM)
2.0 µl, invAF (40 ng/µl final concentration) 1.0 µl primer, invAR(40 ng/µl) 1.0 ml
MgCl 2 (Fermentas®) (25 mM) 6.0 ml, the non-acetylated bovine serum albumin
(BSA 10 mg/µl) 1.0 ml distilled water 10.2 µl, taq polymerase (Fermentas®) 0.3 µl
and DNA extracted in 1 µl of suspension.
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The amplification program was performed with GENE ROTOR Q
thermocycler (Qiagen ®). This program included the following steps: a cycle of
initial denaturation of template DNA, and activation of the polymerase at 95ºC for
one minute and a cycle; 32 cycles of denaturation at 95ºC actual for 30", primer
annealing at 60ºC for 30", and an elongation (extension) at 72ºC for 30'; a cooling
cycle at 4ºC for five minutes.
Table 1
Reagents and work volumes
Reagents
Quantity
2,5 µl
10x Perkin-Elmer PCR Buffer and
10X Taq Buffer (NH4)2SO4
6 µl
MgCl2 (25 mM)
2 µl
dNTP 1,25 mM
1 µl
invAF
1 µl
invAR
1 µl
BSA (10 mg/ml)
0,3 µl
Taq DNA Polymerase
10,2 µl
H2O sterile
1 µl
ADN extras
TOTAL
25 µl
Control of amplicons
Control of amplicons was done by horizontal electrophoresis in 1.5%
agarose gel at 120 V, 60 mA for 60 minutes, performing the following steps:
- preparation of the electrophoresis unit (Bioblock Consort E 865) 1.5%
melting agarose gel, followed by cooling and introduction into the electrophoresis
apparatus with 100 ml Buffer TAE buffer and 5 ml of ethidium bromide. The
ethidium bromide is considered to be the most suitable dyes for detection of DNA
fragments from agarose gels, because it is interposed between the base or
between the two strands and emits fluorescence visible under UV light;
- with a automatic pipette a mixture of 1 µl loading buffer (glycerol solution
of bromphenol blue) with 10 µl of amplifyed product resulting from PCR.
Homogenization is done by repeated pipetting and then the sample was taken and
placed in a well of the electrophoresis gel. In parallel, another PCR marker was
prepared in a microtube, that is DNA standard, which was calibrated to the gel or to
the size of amplicons obtained. This marker, which will fully migrate, contains: 1 µl
loading buffer, 1 µl 100 bp DNA size ladder and 8 µl sterile water. Usually, this
mixture is placed in the first and / or last well.
The standard of DNA molecular weight marker was the PCR (bp DNA
Ladder -Bioneer®100) containing 11 strips of 50 bp to 1000 bp.
After sample migration in agarose gel, the gel image of DNA fragments
migrated traditionally has been photographed with a Polaroid system, the exposure
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was a few seconds, using a UVP BioDoc-ItTM transluminal Imaging System. Image
processing was performed using VilberLourmat® system, and the USI computer
program calculated the size of the amplified fragments.
Results and discussions
On the basis of invA gene in all the ten isolated, the polymerase chain
reaction technique (PCR) amplified fragments revealed the size of about 285 base
pairs (fig. 1). The size of these bands, a consistent thickness and apparent
brightness, confirmed that the genetically characterized bodies belong to the genus
Salmonella, and this gene is one that is easily amplified.
Unlike other standard molecular confirmation methods of strains of
Salmonella carried out on specific genes by double-stranded RNA transcript and
internal micro and minisatellites that generally are considered non-functional gene,
invA is present in the antigenic structures O, H and Vi, and is also the most
important target for neutralizing antibody immune response in humans [9]. Also, the
gene is localized in the "pathogenicity island 1" of Salmonella often participating in
the invasion of epithelial cells [3].
Several studies have confirmed that invA gene is present in all strains of
invAsive Salmonella [2, 4] and absent from other living relatively close Salmonella
such as bacteria belonging to the Escherichia genus [1]. Therefore, in present, the
invA gene is regarded as the most polymorphic and identifiable molecular marker
from the genome of the Salmonella genus.
Our results have been confirmed by other authors, demonstrating the
specificity of invA and the possibility of using this gene to confirm Salmonella
strains. In this regard, Perera and Murray (9), in order to optimize the methods of
polymerase chain reaction (PCR), and to overcome certain disadvantages such as
the long time scroll stages serotyping or the high cost of reagents, managed to
develop and validate a simple technique, fast, safe and reproducible in S. enterica
serovar Brandenburg species diagnosis. Thus, 72 strains of Salmonella, classified
in 28 serotypes were tested having the target molecular four joint portions of the
Salmonella genome, including genes invA, rfbJ (B), fliC and fljB. The four pairs of
oligonucleotides used in the amplification bands were visible in all isolates
generated only for invA gene, demonstrating the wide availability and ease of use
of this polymorphic marker in molecular diagnosis and/or molecular confirmation of
standard isolated.
Both the results of our study and those presented in the above
investigation were consistent with the findings of Rahn et al. (10) who designed and
established the specific primers, widely used, targeting the invA gene amplification.
In the investigations carried out, researchers have shown that of the 650 strains of
Salmonella representing over 100 serotypes 648 bp showed bands at 285 isolated,
and only two, namely S. enterica serovar and Lichfield, respectively Senftenberg
generated negative profile.
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Conclusions
The polymerase chain reaction technique used for confirmation of the ten
molecular species including strains of Salmonella enterica subspecies enterica
serovar Typhimurium, S. enterica subsp. enterica serovar Derby, S. enterica subsp.
enterica serovar Rissen, S. enterica subsp. enterica serovar Infantis, S. enterica
subsp. enterica serovar Virchow generated bands of about 285 bp in all cases.
The size of these bands, a consistent thickness and apparent brightness,
confirmed that the bodies, characterized in genetic terms, are of the Salmonella
genus, and this gene is one that is easily amplified.
The results of this study showed that the PCR method, targeting the invA
gene, has proved to be a simple, fast, safe and reproducible method, also
highlighting the specificity of this gene and its use in confirmation of the Salmonella
strains.
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Summary
Vaccination against infectious diseases of chickens represents a worldwide practice to
ensure economic efficacy of the technology for both broilers and layers. Nevertheless, its
outcome, meaning the protective level of antibody titers is highly dependent on the
numerous and complex conditions: environment, raising technology, etc. This study was
conducted on two farms, one raising broilers, where the technology included anti-infectious
bronchitis (IB) vaccination on day one, and a layer farm, where the vaccinations against IB
were conducted according to the technology, four times during rearing and every two month
during the production cycle. On both farms, clinical signs of disease were observed. On the
broiler farm, they consisted of: poor feed conversion rate (2,1 Kg feed/Kg of meat), fast
intestinal passage and subsequent wet litter, slight respiratory signs, increased mortality
after 30 days. The gross pathology was atypical, sometimes including slight inflammation of
the air sacs, slight congestion on intestinal mucosa and mostly symptoms of secondary
infections i.e. polyserositis. Numerous virological and PCR tests identified a recombinant IBV
strain, located between velogenic IBV 4-91 and IBV QX. On the layer farm, the symptoms
consisted of: sudden drop of production with about 10-15% to all ages (30 weeks, 50 weeks
and 68 weeks), respiratory signs, penguin position, increase in mortality, egg shell problems.
After 3-4 weeks of clinical course, the egg production started to increase, without reaching
the previous levels. The lesions were expressed by aerosaculitis, cystic oviduct, kidney
damage, involution of the ovary. Investigations were carried out to establish the cause in
direction of fodder and infectious diseases. By PCR, an IBV strain was identified, showing
96.00% homology with the IB QX strain. Although the antibody titers were not investigated in
these birds, the clinical and pathological outcome suggested that attention should be paid
not only to correct vaccination schedules, as a continuously improving process but also to
other numerous factors that could influence its results.
Key words: chickens, vaccination, IBV, altered pathology, PCR

Infectious bronchitis (IB) is a Gammacoronavirus (6) caused disease which
infects chickens independently on their age. It is a contagious, fast developing
disease that causes a high economic impact by its morbidity, mortality in young
chicks, drop in egg production and quality, preventive and control programs’ costs
and being one of the most devastating diseases of poultry worldwide. Thus, the
virus has been extensively studied in the last few decades, but numerous aspects
of the immune response and protection against the disease remain unclear (5). In
spite of the control of IB spread targeting extensive vaccination and biosecurity
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measures, the remarkable genetic and antigenic variability of the virus, caused by
mutations and also re-combinations still creates numerous problems in protection
of the birds and furthermore in clinically diagnosing the disease. Novel strains
of infectious bronchitis continue to emerge in the field (2).
Usually, IBV mainly causes respiratory disease but can also has as a
consequence reduced productive parameters such as weight gain and egg
production, increased frequency of abnormal eggs and higher mortality rates. In
case of regular vaccinations and simultaneous occurrence of various wild strains in
the same flock, the clinical outcome could be difficult to interpret and the Ib
diagnosis is most frequently overlooked, the control measures implemented
targeting a different group of mainly oportunistic diseases.
This study aimed to investigate the real prevalence of IBV on two farms, in
broiler chickens and layers, where the health problems seemed to be caused by a
complex of various causes.
Materials and methods
The researches were conducted in two steps, the first one (A) including a
broiler chicken farm and the second one (B), a layer farm.
A. The broiler farm was a fully integrated one, with 2.5 million
broilers/series. The vaccination against IB was performed by using for about 4.5
years before the research Ma5 and 4/91 vaccine strains on the first day of life, with
good protective results. For economic reasons, there was a change in the vaccine
strains decided by the farmer. During the study, clinical signs and gross lesions
were recorded and investigations concerning the feeding, housing, concurrent
diseases were performed. Laboratory tests to identify the etiology of the episode
were conducted, including virology tests and PCR.
B. The second farm accommodated 350.000 Hy-Line Brown layers. The
vaccination schedule for IB was the one according to the customary technology,
that is IB Primer, IB Ma5, IB 4/91, killed monovalent IB vaccine during rearing and
IB vaccination every 2 months during the production period. On this farm, in spite of
the appropriate fodder given to the birds, the bio-security measures were poor, the
chicken houses being close to another layer farm. Similarly to the broiler farm,
clinical examinations and gross pathology were monitored. The fodder and
concurrent diseases were evaluated. The laboratory investigations were based on
performing PCR tests.
The results were interpreted on both farms based on clinical examinations
and gross pathology, in concordance with the PCR results to confirm the microbial
causes and their sequence in the morbid episode, to best design the control
program personalised for each farm.
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Results and discussions
Intensive poultry industry brings along not only increased efficiency and
productions but also the much easier spread of diseases and more complicated
control protocols. The incidence of infection with infectious bronchitis virus (IBV)
approaches 100% in most countries worldwide. The most efficient control measure,
the vaccination, has its drawbacks, being only partially successful due to the
emergence of antigenic variants. In order to provide the best protection, sometimes
multivalent vaccines or multiple vaccinations should be used, since multiple
antigenic types are simultaneously present. There are unique strains of IBV present
in different geographical areas such as Europe, the United States of America and
Australia and therefore measures to avoid the introduction of exotic IBV strains
should be considered (7).
The majority of IBV strains cause serious damage in both broilers and
layers (4). In the first category, the production losses are due to poor weight gains,
confiscation in the slaughterhouse or processing line and mortality. In the latter,
economic impact is caused by lowered egg production and poor egg quality. Young
birds will also suffer of mild to severe respiratory disease, with mortality due to
secondary bacterial infections and tracheal lesions. The mortality could be
increased to 25% in broilers in case of infections with nephropathic strains, which
also cause prominent kidney lesions. In convalescent birds, the antibody titres are
increased (3, 7).
In this study, the results indicated in some of the birds on both farms
clinical signs and lesions somewhat similar to those described in the literature for
IBV caused episodes.
A. On the broiler farm, for about 6 moths after the changes in the
vaccination protocol no negative results were encountered. As mentioned before,
the health problems of the chickens on this farm started in the subsequent series of
chickens, from the age of 14 days onwards. Poor feed conversion rate (2.1 kg
feed/kg of meat), fast intestinal passage and therefore the presence of wet litter,
slight respiratory signs, the presence of secondary infections, increased mortality
rate after the age of 30 days, high condemnation after slaughter were observed.
The lesions were atypical for IB, consisting of no peculiar signs in certain birds or
the inflammation of the air sacs, slight congestion of the intestine to catarrhal
hemorrhagic enteritis in others (Fig. 1). In some of the birds, secondary infections
expressed by gross lesions such as fibrin deposits were present (Fig. 2). The
repeated virology and PCR examinations finally resulted in a recombinant IBV
strain, resulting as a cross between velogenic IBV 4/91 and IBV QX.
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Fig. 1. Farm A. Catarrhal hemorrhagic
enteritis

Fig. 2. Farm A. Polyserositis due to E.
coli secondary infection

On the layer farm B, the result of clinical examinations indicated the
sudden drop of egg production with about 10 to15% in all age groups (30 weeks,
50 weeks and 68 weeks of age), with changes in the aspect and consistency of the
eggs shell (Fig. 3, 4).

Fig. 3. Farm B. Severe changes in the
egg shell, with penetration of all layer

Fig. 4. Farm B. Changes in the
eggshell (arrow)

After 3 to 4 weeks, the production started to increase, but it did not reach
the levels prior to the disease. Concurrent symptoms were: respiratory signs,
penguin position and increased mortality. The gross lesions consisted of air sac
inflammation, cystic oviduct associated with ovary involution, kidney damage.
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Massive deposits of fibrin (Fig. 5) were seen in the body cavity and egg pseudo
concrements (Fig. 6) were observed in some birds, explaining the severeness of
the clinical signs. The PCR test indicated the presence of an IB strain showing a
96% homology with IB QX strain.

Fig. 5. Farm B. Massive amounts of Fig. 6. Farm B. Fibrin block and egg
fibrin deposited on the liver
pseudo-concrement
From the epidemiological point of view, not only chickens but also other
Gallinaceae, such as pheasants could be natural hosts for IBV. The virus is shed
by diseased birds and it is highly infectious, that is why it spreads to large distances
with the equipment, or horizontally by aerosols or by ingestion. Movement of live
birds could represent a source for spreading of the virus, this is why in the case of
farm B, the layer farm in the proximity was considered a potential source and the
biosecurity for farm B, poor. Latent infection with continuous shedding of the virus
is also possible.
Sato et al. (8) described an episode of recurring severe necrotizing and
haemorrhagic hepatitis and enteritis, diagnosed in two age groups of commercial
layer pullets (12 and 18 weeks), which were vaccinated with a killed vaccine
against Salmonella Enteritidis, Newcastle disease and infectious bronchitis at 10
weeks. In spite of repeated SE vaccination at 14 weeks and an unconfirmed
suspicion of clostridial disease the birds died at 18 weeks, with similar gross
lesions. The authors considered that the lesions in the liver and intestines were due
to repetitive vaccination, resulting in an immune-mediated response. In the case of
farms A and B, enteric lesions were also observed, but besides the massive fibrin
deposits, no necrotic lesions were observed at spleen and liver level.
Some researchers claim that the vaccination at 1 day old and at 14 days of
age using the Ma5 and 4/91 IB vaccines may be instrumental in reducing the
economic impact of QX IB virus infections in layer and broiler farms. Vaccination
procedures were applied on both A and B farms, according to the technology. In
the case of layers, more numerous vaccine strains were involved in the protective
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protocol, due to their longer economic lifespan as opposed to the broilers. In spite
of these vaccinations, some of the clinical signs and lesions could be a result of
IBV infections. Nevertheless, the presence of IBV viruses identified by PCR on both
farms indicated that the cross protection against different strains was altered.
Different vaccines used to immunize chickens against IBV infections have
variable results. Thus, Awad et al. (1) in a clinical trial on one-day-old broiler chicks,
vaccinated via the oculo-nasal route with Massachusetts (Mass), 793B, D274 or
Arkansas (Ark) vaccines, showed that the group vaccinated with Mass2 + 793B2
produced 92% ciliary protection against QX challenge. Mass1 + D274, Mass1 +
793B1 and Mass3 + Ark induced 53%, 68% and 73% ciliary protection against QX
challenge, respectively. The authors concluded that heterologous live IBV
vaccinations provide protection at variable extents, depending on the levels of local
tracheal immunity. In order to respond promptly to infectious pressure,
combinations of existing IB vaccines are frequently tested to see whether they can
provide cross-protection. The efficacy of a combination of vaccines based on
Massachusetts, Dutch and QX-like IB strains against emerging IB Israel variant 2
and IB 793B strains, assessed by means of four challenge studies indicated that a
combination of the IB H120, IB D274 and QX-like IB confers broad protection
against different non-related virulent IB strains (Bru et al., 2017). The results of
such studies demonstrated that recombination is the mechanism that is responsible
for the emergence of new serotype strains, and it has the ability to alter virus
serotypes. Therefore, IBV surveillance of chicken flocks vaccinated with IBV live
vaccines, as well as the consideration of new strategies to effectively control IBV
infection using inactivated or/and genetically engineered vaccines, is of great
importance (4).
Conclusions
On the investigated farms, on the background of the vaccination protocols
applied according to the technology, the complex pathological changes that
occurred included as a microbial cause wild strains of IBV virus, standing for its
versatile character and potential re-combinations occurring in spite of the
uniqueness of the strains affiliated to various geographical areas.
These would also jeopardize the outcome of vaccinations and urge for
more appropriate, personalized preventive protocols.
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Summary
Nutritional values of feed from specialized references are just some average values. They
are determined based on several samples taken from a particular geographic area, within a
certain timeframe Samples taken from farms in the western part of Romania were analyzed
and compared with values from the literature. It has been found that deviations occur in less
up to 6.87% and 5.54% in addition to sunflower meal. Deviations from soybean meal were
8.59% in minus and 6.01 % extra. Deviations values were highest in rapeseed meal
reaching 29.8% (p<0,050). Because each area has specific soil conditions, climate, tradition
or preference for certain varieties, pathology specific area, economic resources and scientific
knowledge with different levels result that these results are valid only in certain areas and
with short life. If you add and environmental factors (especially global warming), influencing
the chemical composition of raw feed, results that these values have strict orientation value
and should be determined for each sample in hand, especially when calculating feed rations
given to a large number of animals.
Key words: nutritional values, protein, meals.

Many books have been written about the nutritional value of feed,
sometimes in several volumes. Each prestigious nutrition institute in the world
(NRC, INRA, OKIT, etc.) has its own reference values (2,8,9).
Determining the nutritional value of feed is a very complex process that
involves several stages. These include: determination of gross chemical
composition, digestibility, energy value and biological value of protein.
Since there are a number of peculiarities of environmental conditions, how
harvest, preserve is and prepares feed, factors dependent on the food-bearing and
of animal, all of this introduces many variables into the system. It follows that all
these factors mark the nutritional value of feed.
Because each area has specific soil conditions, climate, tradition or
preference for certain varieties, pathology specific area, economic resources and
scientific knowledge with different levels, result that these results are valid only in
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certain areas and with short life. If you add and environmental factors (especially
global warming), influencing the chemical composition of raw feed, results that
these nutritional characteristics can be very different. In order to keep in mind that
in the growth of industrial animals every percentage counts these analyzes must
often be repeated, at least at the change of the burden, the supplier, etc.
Materials and methods
Feed samples consisting of oilseed meals (sunflower meal, rapeseed meal
and soy meal) were taken from different farms located in the western part of
Romania using the standard sampling method. These samples were analyzed and
compared with values from the literature (4,6,7).
Some elements of gross chemical composition of the feed were
determined using established methods: crude protein (CP % ) ( SR EN ISO 59831:2006); dry matter ( STAS 12186/87 ) and humidity ( 64 ISO 96: 2001) ( DM %
and U%).
The results obtained were interpreted with the help of statistical methods
and were processed using the Z test.
Results and discussions
The raw protein content is considered, in many situations, as one of the
most important quality criteria in the appreciation of a feed, especially in the case of
monogastric animals. In the case of checking compliance with the feed
formulations after which the compound feed is prepared, the percentage of protein
is usually the first tested. That is why we have harvested three groups of oilseeds
meals from different farms in the western part of Romania.
The variations in crude protein values in the analyzed meals (sunflower
meal, rapeseed meal and soy meal) are shown in Figure 1.
The results were compared with values from the literature (1,3,5). It has
been found that deviations occur in less up to 6.87% and 5.54% in addition to
sunflower meal. Deviations from soybean meal were 8.59% in minus and 6.01 %
extra. Deviations values were highest in rapeseed meal reaching 29.8%.
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Fig.1. The variations in crude protein values (CP- BP%) in the analyzed
meals
The obtained values were compared to each other and then to the average
of the values in the literature. The statistical analysis of the results is given in Table
1 for these three meals.
Table 1
Statistical interpretation of the results obtained for sunflower meal, rapeseed
meal and soy meal compared to the specialized literature data
Sunflower meal
Mean =35,067
Standard Error=0,272244
Standard deviation=1,491144
Minimum=32,63
Maximum=37,47
Count=30
Confidence
Level(95,0%)=0,556802
Coefficient of variation CV=4%
Confidence interval=
[34.51;35.62]
Average value in specialized
literature =35.5
Z score=0,613
Z test p>0,05
p calculat=0,544

170

Soybean meal
Mean = 44,45433
Standard Error =0,372402
Standard deviation =
2,039731
Minimum= 40,86
Maximum =47,39
Count= 30
Confidence Level 95,0%
=0,761648
Coefficient of variation
CV=5%
Confidence interval=[43,69;
45,21]
Average value in
specialized literature
=44.7%
Z score=0,366
Z test p>0,05
p calculat=0,707

Rapeseed meal
Mean = 28.87
Standard Error =0,3893
Standard deviation =2.13
Minimum= 25.27
Maximum =32.75
Count= 30
Confidence Level 95,0%
=0,79622
Coefficient of variation
CV=5%
Confidence
interval=[28,07; 29,66]
Average value in
specialized literature
=36.0%
Z score=3.494
Z test p<0,05
p calculat=0,0015
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Between the determined values and the average value in the specialized
literature there are no significant differences in the case of sunflower meal and soy
meal because Z test values were higher than 0,05 (p=0,544 and respectively
p=0,707).
For rapeseed meal registered significant differences (pl=0,0015). High
deviations from the average are thus demonstrated. Deviations from the average
are shown by the value obtained using the Z test that is lower than 0,05.
These values, which show a greater deviation from the averages indicated
in the literature, draw attention to the fact that if raw materials are used by relying
only on the theoretically expected protein content, they can lead to inadequate
combined feedingstuffs.
Conclusions
Nutritional values of feed from specialized references are just some
average values.
Samples taken from farms in the western part of Romania, analyzed and
compared with values from the specialized literature, showed that deviations to
sunflower meal and to soybean meal were insignificant (p<0,050). Deviations
values were highest in rapeseed meal reaching significant results (p<0,050).
Because a lot of factors influencing the nutritive value results that these
numbers have strict orientation value and should be determined for each sample in
hand, especially when calculating feed rations given to a large number of animals.
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Summary
PRRS has expanded rapidly in our country after the official report, the highest prevalence
was reported in swine fattening farms. Produce significant economic damage in these farms
by mortality, failure of growth rate and by complications produced by associated bacterial
infections. The research was conducted in order to follow the prevalence of this syndrome in
7 youth swine farms in the west. For this purpose were taken 25 blood samples from each
farm, from youth aged 2.5-3 months porcine (R1) and 25 blood samples from each farm,
from youth aged 5,5 swine 6 months. From youth cadavers have been taken lymph nodes,
and from sick pigs oro-nasal fluid was collected, for disease confirmation by direct IF
reaction, with the Reagent kit for the detection of porcine reproductive respiratory syndrome
virus (PRRSV A-Moab FITC). Specific antibodies were detected by immunoassay test kit
using Ingezim PRRS 2.1 1.1..PR.K.1. PRRS syndrome was confirmed using direct IF
reaction in 6 of the 7 farms monitored, viral antigens were highlighted both, in lymph nodes
and in the oro-nasal fluid samples. The PRRS syndrome seroprevalence was variable in six
farms monitored, the frequency of positive samples at the age of 2.5-3 months being
between 23.41% and 100% and at the age of 5.5-6 months frequency of positive samples it
was between 33.36% and 100%.
Key words: PRRS, epidemiosurveillance, seroprevalence

PRRS syndrome has expanded rapidly in swine farms in our country after
official reporting, with the highest prevalence being recorded in fattening farms,
where this syndrome is endemic. Significant economic damage to these farms is
caused by mortality, increased specific consumption and the development of
associated infectious bacterial diseases (4,7).
Epidemiologic surveillance is recommended for the prevalence of this
disease, and based on the data obtained, general and specific control measures
are established (4,7).
Research is an epidemiological surveillance study carried out in six swine
youth farms where this syndrome has an endemic evolution.
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Materials and methods
Blood samples were taken at 3 months to establish seroprevalence. The
first harvest was performed at the age of 2 months and the second harvest at the
age of 5 months. At each harvest, 25 blood samples were taken from each farm,
and the resulting sera were decanted and stored in the freezer until processing.
Specific antibodies were detected with the immunoenzymatic assay using
the Ingezim PRRS 2.1 1.1..PR.K.1 kit, and the results obtained were expressed in
optical densities, finally calculating their geometric meanings.
To confirm the PRRS syndrome from corpses, inguinal lymph nodes were
taken, and oronasal fluid was sampled from diseased pigs. These pathological
samples were examined by means of the Direct Immunofluorescence (IFD)
reaction, the viral antigens being detected using the Fitc Moab A-PRRSV Reagent
for the Detection of Porcine Respiratory Reproductive Syndrome Virus.
Results and discussions
The serological test performed with the immunoenzymatic test monitored
seroprevalence, PRRS syndrome, in the 6 farms, by epidemiological investigations
of transversal type, performed at 3 months. The results obtained were processed
and presented in Table 1, and from the analysis of these data can observe the
dynamics of seroprevalence of this syndrome in swine youth on farms where the
disease develops endemic.
Table 1
The results of the immunoenzymatic test
FARM
Positive Proof
Media D.O.
1
2
3
4
5
6

R1
100%
33,36%
60,0%
72,72%
41,15%
23,41%

R2
100%
50%
63,63%
72,72%
56,23%
46,14%

R1
0,486
0,512
1,279
0,784
0,585
0,477

R2
0,950
0,861
1,179
0,870
1,156
0,929

Analyzing these results it is observed that at the age of two months (R1)
the frequency of positive samples was between 23.41% and 100%, and the
geometric mean values of D.O. were between 0.486 and 1.279. These results
confirm the presence of post-infectious specific antibodies from the age of two
months, proving the presence of this syndrome.
After a period of 3 months, respectively, at the age of 5 months (R2) of the
monitored youth, the frequency of positive samples ranged from 46.14% to 100%,
and the geometric mean values of D. O. were between 0.861 and 1.179.
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Frequency of positive samples and geometric mean values of D.O.
Highlights the existence of the seroconversion phenomenon characteristic of the
dynamic evolution of the post-infectious immune response induced by the PRRS
virus.
From the analysis of the results obtained at the two age groups we can see
that all the samples were positive on the farm 1 and in the other farms the
frequency of the positive samples confirms a variable seroprevalence of this
disease.
The transversal serological survey carried out in the monitored farms has
revealed the seroprevalence of PRRS syndrome according to the age category and
the existence of the seroconversion phenomenon characteristic of an active
infection.
Virus antigens in the cytoplasm of epithelial cells and lymphocytes present
in oronasal fluid and viral antigens present in cytoplasm of lymphocytes and
plasma lymph nodes have been identified with the IFD reaction. This reagent
confirmed the presence of PRRS virus in pathological materials, which is why it can
be used as a routine method in the diagnosis of this disease.
Știrbu Teofănescu Beatrice and col., in 2007, used the IFD for the
detection of the PRRS virus, together with other immunocytochemistry tests, and
recommends using this diagnostic method because it detects the antigens of this
virus before the antibodies appear (5).
The results obtained in the researches confirmed both the presence of
PRRS syndrome and the dynamics of seroprevalence in swine youth, existing in
farms, where this disease is endemic. The presence of this syndrome as well as
the high frequency of positive serological swine is the consequence of the vertical
transmission of PRRS virus and horizontal transmission through direct contact
between diseased and healthy animals.
These results are similar to the results communicated by Romanian or
foreign researchers on the PRRS syndrome seroprevalence in swine farms.
Stănuică D. et al., In Romania, in 1999 performed serological research in
swine farms, both reproductive and fattening, in which PRRS syndrome evolved as
a primary disease. The authors found that prior to the occurrence of the disease,
serum samples taken from both sows and infants were negative, but after the onset
and progression of the disease as a result of seroconversion, 75.8% of the sows
taken from the sows and 92.5% of samples taken from weaned piglets were
positive (3).
Tanase Irina Oana has performed serological studies using the competitive
immunoenzymatic test for one year in swine farms where PRRS syndrome has
evolved as a primary outbreak and in swine farms where this syndrome has
evolved endemically. In primary outbreaks, serum samples harvested prior to the
onset of the disease were negative, but after the onset and progression of the
disease, the frequency of serological positive samples was 66.87%. The author has
found that in primary outbreaks the seroprevalence of the disease is also
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dependent on age. Thus, in the sows the frequency of positive serological samples
was 75.8% and in the suine youth after weaning, the frequency of positive
serological samples was 92.5%. On farms where the PRRS syndrome evolved
endemically, the frequency of positive samples in test animals was 87, 27% (5).
As a consequence of the widening of disease worldwide, in different
countries, seroepidemiological investigations have been carried out on swine farms
in order to establish disease seroprevalence in order to develop and implement
control measures.
In 1997, Maes D. et al. have performed extensive seroepidemiological
investigations on several juvenile fattening farms based on which the
seroprevalence of this disease was 96%, thus proving the extent of this disease.
Based on these results, the authors have developed and recommended the
application of general and specific control measures (1).
Similar research has been conducted by Meijia Silva, W., et al. in 2012, in
16 pig farms where they found a 50% seroprevalence, and based on these data,
the authors confirmed the extension of PRRS syndrome and recommended the
urgent application of control measures (2).
The results obtained in the framework of their own research are in line with
the literature and demonstrate that, in the absence of control measures, PRRS
syndrome extends to pigs in both breeding farms and fattening farms.
Conclusions
In the investigated farms, the evolution of PRRS syndrome was confirmed,
in the monitored youth, seroprevalence having different values.
The serological examination revealed the phenomenon of seroconversion,
characteristic of the active outbreaks of PRRS syndrome, the specific antibody
titers expressed in D.O. having significant values.
The serological test performed by the immunoenzymatic test can be used
as a method of epidemic surveillance of PRRS syndrome in swine farms.
IFD response is a rapid method that can be used in retinal diagnosis of
PRRS syndrome.
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Summary
The endocrine thymus produces several polypeptides, like alpha 1 thymosin,
thymopoietin and the thymulin, which induce lymphocyte maturation and
differentiation in vitro and in vivo. The concept of thymus integration into
neuroendocrine systems is supported by observations which attest that
thymectomy leads to severe disturbances in other hormonal systems. The purpose
of this review article is to provide a brief background of the available data on the
role of thymic hormones with regard to the revival of veterinary medical practices
that use thymic extracts with by notable results. Thymosin fraction has been
demonstrated to be effective in reconstituting immune functions in thymic-deprived
or immuno-deprived animals. Thymosins may also counter act the waning of
immune functions with age, which has been correlated with preceding decline in
thymic function as manifested by thymic involution and decrease in circulatory
thymic hormone, with loss of humoral and cell-mediated functions. Several reports
have indicated that thymulin is capable of interacting directly and/or indirectly with
the nervous system by demonstrating the hyperalgesic actions of this peptide at
low doses, resulting in an increase of proinflammatory mediators. Systemic
injections of relatively high doses of thymulin of an analogue peptide (PAT)
deprived of hyperalgesic effect have been shown to reduce the inflammatory pain
and the upregulated levels of cytokines induced by endotoxin injection.
Key words: thymus, hormones, mediators, lymphocyte
The thymus is conventionally considered to be the organ providing Tlymphocyte maturation and differentiation. Not only conferring an appropriate
environment for thymocyte activity, thymic epithelial cells secrete into circulation
several peptides proven to participate in thymocyte differentiation and proliferation
(22). Due to the capacity of thymic hormones to regulate the development of
different phenotypic markers and functions of lymphocytes, they were implied in the
treatment of diseases involving T-lymphocyte dysfunction (14).
In the last three decades, it has been demonstrated that the thymus is an
endocrine organ involved in neuroendocrine interactions, concept sustained by
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observations that thymectomy leads to important disturbances in other hormonal
systems. Studies show that thymectomy soon after birth determines a decrease in
the number of secretory granules in acidophilic cells of the adenopituitary gland
(26, 22). Result show that athymic nude mice have significantly low levels of
different pituitary hormones, including prolactin (PRL), growth hormone (GH),
luteinizing hormone (LH), and folliclestimulating hormone (FSH) (12). In these
categories, wasting or senescent syndrome was characterized, defined by abrupt
development of cachexia, dehydration, hypothermia, hypothonia and diarrhea (12).
Considering the research studies up to date, it may be stated that thymic hormones
play significant roles in inflammatory response regulation and may be used with
promising results in the treatment of diseases related to systemic inflammation
(22).
Among the biologically active substances isolated from the thymus, three
circulating peptides, thymosin a1, thymopoietin and thymulin (formerly called
facteur thymique serique or FTS) have been chemically characterized and obtained
in synthetic form (for review see Bach, 1979). These thymic hormones were shown
to play a major role in several intra- and extra-thymic steps of T cell differentiation
(16, 3). By means of immunohistochemistry, it has been demonstrated that the
presence of thymosin (19), thymopoietin (18) and thymulin (24, 28) is strictly
restricted to the epithelial component of the thymus.
Immunomodulatory role of thymulin
Thymulin is a metallopeptide consisting of a nonapeptide (GluAla-Lys-SerGln-Gly-Gly-Ser-Asp), originally named facteur thymique serique (FTS), that
couples with zinc ion. The biological activity of FTS is highly dependent of the
presence of Zn2+ (13, 1). Thymulin is secreted by thymus epithelial cells, which
can produce, along with thymulin, other thymic hormones, thymosin-a, and
thymopoietin (28). The circulating levels of thymulin achieve maximal values shortly
after birth and decline with age (22). Thymulin is a thymus peptide involved in
several stages during intra- and extrathymic T-cell differentiation (5).
The thymic peptide thymulin is known for its immunomodulatory role.
Moreover, several recent reports have indicated that thymulin is capable of
interacting directly and/or indirectly with the nervous system. The hyperalgesic
actions of this peptide stand as evidence of this interaction. It was demonstrated
that, at low doses, local (intraplantar) or systemic (intraperitoneal) injections of
thymulin produce hyperalgesia with an increase in proinflammatory mediators, and
that this peptide could act directly on the afferent nerve terminals through
prostaglandinE2 (PGE2)-dependent mechanisms, forming a neuroimmune loop
involving capsaicin-sensitive primary afferent fibers (14). Systemic injections of
relatively high doses of thymulin or of an analogue peptide (PAT) deprived of
hyperalgesic effect reduce the inflammatory pain and the upregulated levels of
cytokines induced by endotoxin injection. PAT treatment alleviated the motor
179

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017, TIMISOARA

behavior and fever induced by systemic inflammation. Authors believe that the
results could be attributed, at least partly, to the downregulation of proinflammatory
mediators. Intracerebroventricular pretreatment with thymulin reduced, dosedependently, the enterotoxin-induced hyperalgesia, and exerted differential effects
on the upregulated levels of cytokines in different areas of the brain. The results
suggest a neuroprotective role of thymulin in the central nervous system.
Preliminary results show that thymulin inhibits in the hippocampus the enterotoxin
induced nuclear activation of NF-B, which is the transcription factor required for the
expression of proinflammatory cytokines genes (14). Results have demonstrated
that thymulin might play a key role in the control of cytokine production in the
context of its function as an immunomodulator (27). Among the biological actions of
thymulin that have been demonstrated both in vivo and in vitro, researchers
mention the enhancement of the generation of alloantigen-reactive cytotoxic T cells
in thymectomized mice (4), the normalization of the abnormally high level of
autologous erythrocyte binding cells in adult thymectomized mice (9), recovery of
immunoreactive potency in aged mice (6) and induction of suppressor T cells in
NZB mice (4).
Thymosin-α and its role in immunity
Thymosin-α is a peptide which consists of 28-amino acid residues with high
hydrophilic and acidic properties (22).
Along with intrathymic thymosin-α’s effects on the differentiation of Tlymphocytes, the hormone affects the activity of mature peripheral immune cells,
stimulating the production of lymphokines, interferons, IL-2 and IL-2 receptor (10).
It was also discovered that thymosin-a plays roles in the induction of T-helper cells
and modulation of proliferative responses triggered by specific antigens,
alloantigens and mitogens. To an extent, thymosin-α also affects antibody
production, T-cell cytotoxicity and NK cell activity (10). These effects support the
use of thymosin- α in the therapy of disorders mainly related to T-cell immunity
imbalances inherent in viral, oncological and autoimmune diseases. Thymosin-α
shows protective effects in experimental infections and tumor growth. A curative
effect was also shown on immunodeficiency disorders, autoimmune processes and
premature aging and it may have applications in clinical practice for cancer
treatment (17, 15). In rats with peritoneal sepsis, thymosin-α significantly
decreased plasma pro-inflammatory cytokines (TNF-α and IL-6) and increased the
anti-inflammatory IL-10, as well as CD3, CD4 and CD4/CD8 lymphocyte numbers.
In sepsis-bearing rats, the mortality rate was reduced (20). A clinical investigation
performed by Zhou in 2009 has shown that the administration of thymosin-α,
supplemented with a classical complex of arrangements for surviving sepsis,
resulted the decrease of duration of stay in the intensive care unit and in the
enhancement of cellular immunity (32). The combined application of thymosin-α
and ulinastatin, a protease inhibitor with ability to control a series of proinflamatory
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mediators and cytokines in septic patients showed identical results. Tests
evidenced significant improvements in the CD4+ /CD8+ ratio and recovery balance
between proinflammatory mediators, such as TNF-a, IL-6 and anti-inflammatory
cytokines, including IL-4 and IL-10, after thymosin-α and ulinastatin treatment,
increasing survival (10).
Results of thymopoietin administration
Thymopoietin, a 49 amino acid polypeptide hormone of the thymus
discovered by its effect on neuromuscular transmission, was later shown to induce
T-cell differentiation and to affect immunoregulatory balance. The pentapeptide
thymopentin (TP-5) Arg-Lys-Asp-Val-Tyr, corresponding to amino acids 32-36 of
thymopoietin, represents the active site of thymopoietin in that it has all the
biological activities of the native hormone (2).
Thymopoietin has profound effects on thymocyte differentiation and
maturation. Based on research results, it induces the phenotypic differentiation of T
precursor cells in vitro and the expression of CD4 and CD8 cell surface markers on
thymocytes but decreases the phenotypic differentiation of B cells (2). In the study
of Malaise and co-authors, thymopentin application led to IFN-g enhancement in
healthy individuals, unchanged IFN-g concentrations in patients with an inactive
form of rheumatoid arthritis, and cytokine lowering in patients with active
rheumatoid arthritis (23). Significantly improved NK cell numbers and CD4+:CD8+
ratios was seen in patients with severe burns treated with thymopentin (31). For
animal models, thymopentin substantially increased the resistance to Leishmania
major infection in aged mice. Thymopentin-treated mice produce enhanced levels
of IL-2 and IFN-g but significantly reduced amounts of IL-4 (11). Effects of
thymopentin were notable in the study made by Vazhnichaia and co-authors,
demonstrating increased viability of polymorphonuclear leukocytes and
normalization of the phagocytic activity of leukocytes in acute and chronic stress
(30). The decrease in mortality in a mouse model of gut-derived sepsis,
accompanied by IL-2 production increases and IL-4 production decreases, has
been registered after thymopentin administration (8). Thymopoentin prevented the
drop in numbers of CD3- and CD4-positive T cells after surgery and reduced the
gravity of post-surgery infection (7).
Guinea pigs with severe burns accompanied by bacterial infection and
treated thymopentin have shown to increase the survival rate from 40 to 80% (29).
Activation of several cytokines (IL-1-a, IL-2, IL-6, IL-10 and IFN-g), NO, and heat
shock proteins (Hsp70 and Hsp90) in peritoneal macrophages and splenic
lymphocytes from healthy mice that received intraperitoneal injections of
thymopentin (15 µg per 100 g body weight) was observed in a laboratory research
(25). When chronic inflammation was modeled in mice by daily injections of
endotoxins for 11 days, gradually increasing the dosage, the disturbances induced
in the immune cells were substantially normalized by thymopentin. Moreover, a
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more effective recovery of thymus cell number was observed after repeat injections
of endotoxins and hormone (21). The results show that preliminary use of
thymopentin helps the regulation of immune cell activity under acute and chronic
inflammations. In patients with cancer, who underwent major surgery,
administration of thymopentin resulted in a decrease in postoperational infection
rate and average sepsis score in elderly patients. Thymopoentin prevented the
drop in numbers of CD3- and CD4-positive T cells after surgery and reduced the
gravity of post-surgery infection (7).
Conclusions
Considering that thymosin-α secretion decreases when concentration
increases, it may be supposed that corticosteroids limit the potentiating effects of
endogenous thymosin on T-cell immunity, and supplementary hormones may be
useful. The recovery of unbalanced immune status is very important for patients
with chronic inflammation, the immunopotentiating effects of thymosin-α are
beneficial for the treatment of septic pathologies (29). Thymopentin seems to have
potential as a chronic inflammation treatment due to its ability to restore unstable
immune responses. Macrophages, as major elements of innate immunity, could be
the target for thymic peptide therapies to maintain immune homeostasis, thus low
toxicity thymic peptides may be useful as therapeutic agents in combination with
other drugs for the treatment of inflammatory disorders (28).
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Summary
The aim of this study was to evaluate Escherichia coli carrier state in pheasants and
pigeons, identifying and characterizing the isolates in terms of in vitro sensitivity to various
classes of antibiotics and also the presence of genes encoding toxins synthesis. The
samples represented by cloacal and pharyngeal swabs were processed by both classical
microbiological methods (isolation on selective media and performing sensitivity testing) and
molecular assay (PCR). The results showed the presence of E. coli strains in feces,
indicating the asymptomatic carrier state of the studied species at the time of sampling. All
carrier strains exhibited antimicrobial resistance and some were positive also for the gene
encoding stx1. The results of this study, along with observations derived from analysis of
results underline the importance of monitoring the characteristics of the antimicrobial
resistance phenomenon for E. coli carrier strains because these strains may become
sources for the microbial pollution of the environment, generating conditions of exposure to
multiresistant microbial agents, with multiple consequences for both animals and humans.
Key words: E. coli, carrier state, antimicrobial resistance, stx1, stx2, pheasant, pigeon

Escherichia coli importance was underlined by numerous scientific studies
that reveal not only multiple virulence mechanisms of expression, but increased
levels of antibiotic resistance phenomenon both strains pathogenic and in case of
porting strains (1,2,3,7,9,11,13).The dual existence of bacteria (commensal and
pathogenic strains) and its isolation from multiple species (humans, livestock,
wildlife), along with aspects of multidrug-resistance and virulence suggests the
complexity of the interrelationship between epidemiology, pathogenesis,
countermeasures and control.
Domestic pigeon is found in Romania, there are many breeders interested
in getting as many competitive products. Given the growing interest of the
population and openness to hunt and that in pigeons, it is desirable to know as
much about the biology and pathology that may affect those species, as well as
aspects specifying the risks associated with porting asymptomatic germ potential
zoonotic.
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Information on normal gastrointestinal bacterial flora are limited for most
species of wild birds, except the studies regarding the potential zoonotic bacteria
(2, 6, 10).
Contact with various species of birds can expose people to infection and
the zoonotic infection source is multiple (faeces from birds, objects that have been
contaminated with feces, animal products contaminated with feces etc).
In the epidemiological context is necessary to establish three defining
elements for the emergence of an infectious disease - host etiologic agent, the
environment, and the relationships between them. Thus, susceptibility to E. coli
includes many species of mammals and birds, domestic and wild, but also
regarding humans. Regarding wildlife exposure and epidemiological context, the
practice of hunting is mentioned by various world organizations as a risk factor in
the emergence of infections such as brucellosis, tularemia (8). Also, diseases that
occur in humans after consumption of hunt meat is several years a global concern
(1, 4, 14, 5).
Given that exposure involving E. coli strains that have reduced
susceptibility to antibiotics, man becomes subject to potentially fatal diseases and
is difficult to select a protocol that has antibacterial clinical efficacy. The
implications are even more serious because the vast majority of antibiotics used in
veterinary medicine are virtually the same active substances used in human
medicine. Also, it is known that one of the major determining causes of the
emergence of the phenomenon of antibiotic resistance is the irrational,
exaggerated, unwarranted use of antibiotics both in veterinary and human
medicine. In addition to veterinary medicine, metaphylaxis was accepted and even
promoted in animals, including birds.
The transfer of strains from farmed poultry to extensively reared and wild
birds is justified by the existence of secondary sources of infection - environment
contaminated with multidrug-resistant strains of E. coli and the absence or
inefficiency of disinfection.
Materials and methods
The biological material used for researches was the 23 poultry birds of which 15
pigeons (9 females and 6 males) and 8 pheasants (one male and seven females).
The birds are reared in a household in the neighborhood Ocna Dej found around
town Dej Cluj County.For this study in order to isolate strains of E. coli were
collected for bacteriological and bacterioscopi examination faecal cloacal and
pharyngeal exudate also by sprinkling throat, from pheasants and pigeons.
The research aimed to isolate strains of E.coli from pharyngeal and cloacal level
using selective culture medium and their characterization.For the isolation,
identification and characterization of strains of Escherichia coli was resorted to
classical microbiological represented: bacterioscopic and bacteriological
examination.
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In the bacteriological examination was resorted to selective media based
protocols, opting for them in order to isolate and differentiate bacterial genus and
species tracked.
The two selective media used in this regard were represented by:
BrillianceTM E. coli / coliform selective medium (Oxoid) and MacConkey agar
(AccumixTM). To test the resistance / susceptibility of Escherichia coli strains to
antibiotics was resorted to making antimicrobial susceptibility by Kirby-Bauer disk
diffusion method quality standard CLSI (Clinical and Laboratory Standards Institute,
2011).
Following isolation and characterization in terms of susceptibility to
antibiotics, strains of E. coli were evaluated in vitro for the identification of virulence
factors. To this end, it has used a standardized protocol aimed at detecting
molecular PCR and gene stx1 stx2.
Results and discussion
Of the total of 46 fecal samples and pharyngeal exudate were obtained 19
strains of Escherichia coli pure, 41.3% of the birds in the study are considered
positive; these strains were isolated by culture on agar BrillianceTM E. coli coliform
selective - 28 strains, respectively MacConkey agar. Based on these results, it was
found that E. coli is excreted in faeces both pheasants and pigeons, establishing
the state of porting asymptomatic for 41.3% of birds considered in the study.
Strains of Escherichia coli isolates (n = 19) of pheasants (n = 5) and birds (n = 14)
in the household were expressed in vitro resistance to all antibiotics included in the
study (tetracycline, gentamicin, ampicillin, enrofloxacin, amoxicillin with clavulanic
acid,
oxytetracycline,
doxycycline,
colistin,
florfenicol,
streptomycin).
E. coli strains isolated from pheasants, have revealed the following: susceptibility
80% (4/5) to ampicillin, and a single strain with intermediate susceptibility to this
antibiotic, identical behavior for the amoxicillin with clavulanic acid combination,
40% and 60% respectively susceptibility to oxytetracycline and doxycycline, 100%
sensitivity to streptomycin and gentamicin,one strain resistant to enrofloxacin , 20%
susceptibility to florfenicol.
They were set four patterns of antibiotic resistance, involving 1, 2 and 4
antibiotics: Florfenicol –one strain, Tetracycline, colistin - one strain, Tetracycline,
doxycycline – one strain, Tetracycline, doxycycline, enrofloxacin, florfenicol - one
strain.
For strains of E. coli isolated from pigeons, were revealed the following:
susceptibility 7.14% (1/14) and 28.57% (4/14) strains intermediate to ampicillin, for
the combination of amoxicillin with clavulanic acid, one strain proved to be strong
but 9 intermediate strains was observed , 92.85% and 78.57% respectively
susceptibility to oxytetracycline and doxycycline, sensitivity 71.42% to 35.71% for
streptomycin and gentamicin and enrofloxacin, resistant to enrofloxacin one strain,
21.42% susceptibility to florfenicol.
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The presence of the gene encoding stx 1 was confirmed by PCR for 12
strains, respectively responsible for stx 2 gene was not detected strains tested
(Fig.1).

Fig. 1. The presence of genes encoding stx1 and stx2 demonstrated by PCR
Conclusions
Research of this study show the presence of E. coli bacteria in the feces of
clinically healthy pheasants and pigeons.
Carriage asymptomatic status was determined for both pheasants and
pigeons at the time of sampling. Carriage from pharynx level was not confirmed.
The manifestation of antibiotic resistance was highlighted for all strains of
porting, noting that birds do not receive preventive medication including antibiotics.
They were noticed that the stems are relatively resistant to tetracyclines.
And as highlighted by patterns antibiotic resistance.
It is noteworthy that it is broad-spectrum antibiotics - tetracycline,
ampicillin, gentamicin and followed by florfenicol.
The existence of such distinc patterns t reveals the importance of their
knowledge in a context where there is the possibility of transferring these strains
resistant to antibiotics in other species of animals and humans, with the
observation that tetracycline, ampicillin and gentamicin are antibiotics that are used
commonly in human medicine.
188

LUCRARI STIINTIFICE MEDICINA VETERINARA VOL. L (4), 2017 TIMISOARA

Standardized PCR protocol revealed the presence of gene responsible for
stx 1 synthesis. Thus, the study provides scientific information indicating the
presence phenomenon of antibiotic resistance and stx 1 gene commensal E. coli
strains isolated from clinically healthy pheasants and pigeons.
Considering the risk of transfer of such strains to humans and can be
transferred to elements of the living environment of birds, which then become
secondary sources of infection for humans and animals must emphasize the role of
these birds in the epidemiology and ecology of infection with Escherichia coli.
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Summary
The human-animal relationship (HAR) represents a major indicator of dairy cow welfare. The
aim of the study was the comparative assessment of the HAR in tie and free stall dairy
farms. Using the avoidance distance test the study assessed all the cows in 10 farms with
tied housing (620 dairy cows) and in 10 farms with free stalls (772 dairy cows) in
Transylvania. The data were analyzed using the SPSS (version 17) statistical software.
Significant differences (P < 0.05) were found between the percentage of the cows that could
be touched, the percentage of those that could be approached between 50 cm and 1 m and
the percentage of those cows that could not be approached, when comparing the farms with
tied and free stalls. Even if the HAR was significantly better in the tie stall farms than in the
farms with loose housing, the results of the study indicate the need to improve this
relationship in all the investigated farms.
Key words: avoidance distance test, dairy cow, human-animal relationship

The human-animal relationship (HAR) represents an important aspect of
proper care for dairy cows. Good quality stockmanship, with regular positive
contact and patient handling has the potential to increase both the animals’ welfare
status and human safety during farm work. Conversely, improper handling and
poor quality HAR is found to have negative influences on the behavior, production
and welfare of farm animals (5, 6). According to Boivin et al. (4), the reduced
human-animal contact and especially the negative interactions induce and increase
animals’ fear of human and fearfulness of the cows is a reliable indicator of poor
quality stockmanship (14).
Scientific studies have demonstrated that cattle’s fear response to humans
affect their productivity, behavior and welfare (3).
Unfortunately several studies (2, 14) found that in many dairy farms the
predominant behavior of the cows towards humans is fearfulness. Sensitive
indicators of HAR are the approach and avoidance tests (3). Using these tests the
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fearfulness of the animals can be assessed, as an indicator of the quality of their
mutual relationship with their caregivers.
The aim of the study was the comparative assessment of human-animal
relationship in tied and free stall dairy farms.
Materials and methods
The study was performed in 20 selected farms (10 with tie stalls and 10
with free stalls) with dairy cows, in Transylvania, in the cold season. The farms were
chosen with the help of veterinarians from four Transylvanian counties (Cluj, Alba,
Sibiu, Bihor). The numbers of the cows varied in the investigated farms, being
between 35 and 110 cows in the tie stall farms and between 70 and 120 in the
loose farms. In both the loose and tied housing systems the cattle breeds were
Holstein and Romanian Spotted Cattle.
All the farms with tied housing system (THS) were closed, with natural
ventilation. The manure cleaning was made by manual handling (in 4 farms) or
mechanically (in 6 farms). The farms with loose housing system (LHS) were both
closed (3 farms) and half-opened (7 farms). In the majority of the farms (7 farms)
manure cleaning was made mechanically.
All the cows (620 animals in THS and 772 animals in FHS) in the
investigated farms were assessed by the avoidance distance test (17). The
avoidance distance was established by the approach of the observer towards the
cow to a distance of 2.5 m, constantly, with steps of about 60 cm per second, with
a raised hand having the palm upwards, in an angle of about 45° with the axis of
the body, without suddent movements and without making eye contact with the
animal. The distance where the cow avoided the observer (turned the head in the
opposite direction, walked away or retreated in the case of the teathered cows) was
estimated and recorded. If the cow did not avoid, the observer touched her nose
with the fingers. For each individual the avoidance distance was recorded. For the
herd the percentage of cows that can be touched, of those that do not avoid the
observer at less than 50 cm but can not be touched, of those that avoid the
observer between 100 and 50 cm and the percentage of cows that avoid the
observer at more than 100 cm was noted.
All statistical analyses were performed using SPSS for Windows version
17. The descriptive statistical indicators (mean, standard error of the mean,
median, minimum and maximum) were calculated for the evaluated measures.
Because the data had abnormal distribution, the comparison of the obtained values
was made using the Mann – Whitney test. The value of minimal significance was
considered at P < 0.05.
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Results and discussions
Descriptive statistics for the measures that assessed the human-animal
relationship in TSH and LHS and the significance of difference between two
housing system is shows in Table 1.
Significant differences (P < 0.05) were found between the percentage of
the cows that could be touched, the percentage of those that could be approached
between 50 cm and 1 m and the percentage of those cows that could not be
approached, when comparing the farms with tied and free stalls. The percentage of
the cows that could be touched was significantly (P < 0.05) higher in THS than in
LHS, while the percentage of cows that could not be approached was significantly
(P < 0.05) higher in LHS than in THS. The proportion of cows that could be
approached between 50 cm and 1 m was significantly (P < 0.05) higher in LHS
than in THS.
Table 1
Descriptive statistics for the measures of human-animal relationship in THS
and LHS and the significance of difference between the two housing systems
Measure

Mean
(SEM)
66.31
(6.36)
23.57
(6.12)

THS
Median
(Min - Max)
67.35
(26.67 - 93.75)
18.65
(6.06 - 67.21)

Mean
(SEM)
27.90
(3.66)
33.32
(3.71)

LHS
Median
(Min - Max)
26.83
(12.19 - 43.73)
30.50
(17.07 - 53.83)

P value

Cows that can be
0.001
touched (%)
Cows that can be
0.075
approached by 50 cm
but not touched (%)
Cows that can be
8.55
8.63
32.32
32.68
0.005
approached between
(2.76)
(0.00 - 24.49 )
(6.43 )
(2.44 - 63.43)
50 cm and 1 m (%)
Cows that can't be
1.57
0.00
7.31
7.31
0.015
approached (%)
(1.08)
(0.00 - 9.61)
(1.58)
(0.00 - 14.63)
SEM = standard error of the mean; THS = tie-stall housing system; LHS = loose housing
system; If P value is less than 0.05 the difference between THS and LHS is significant

The dairy cows in LHS proved to be more fearful, avoiding much quicker
when they were approached by an unknown person, while the cows kept in tie
stalls interacted more easily and did not avoid physical contact with the assessor.
More frequent handling, inherent to the specific management practices in tie stall
systems, certainly leads to habituation of the animals with human presence and
physical contact. As long asthe interaction with humans is neutral or positive, the
fear responses are inhibated. It was proven that cattle can make a difference
between different handling types and learn to avoid the humans who hit them, while
non-aversive handling reduces human-related fear and promote docile behavior
(1). Based on the obtained results it can be evaluated that the human-animal
relationship was not proper in the farms with loose housing.
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Different studies reported the fact that in tie-stall dairy farms the
relationship between the cows and human workers is better comparing with the
loose housing systems (12,13), because the physical contact with people is
frequent during tethering-untethering, feeding, watering, milking and cleaning the
barn. The present study confirmed these results. The positive behavioral responses
towards humans in the tethered cows compared with those kept loose could be
explained either by the better quality or by the higher frequency of the interactions
between humans and cattle in the studied farms.
The scientific studies demonstrated that when dairy cows show fear
towards people, towards the stockpersons, their productivity, behavior and welfare
is affected (3, 5). In fact the relationship between animals and the person who
handles them can largely influence the behavioral responses of the animals to a
wide scale of factors. The role of the stockperson was intensely studied (5, 16).
The regular friendly interactions with the stockperson not just increase the
sociability of the animals but stimulates significantly the efficiency of the immune
response and increase the productive performance. According to Ivemeyer et al.
(7), the human-animal relationship can be accounted for a better prevention and
control of mastitis in dairy cows. The lenght, type and frequency of daily
interactions between stockpeople and animals represent crucial elements in the
determination of fearfullness or human related trust of the animals, influencing the
quality of HAR (15). The scientific research proved that the prevalence of cronical
and acute stress responses, of traumatic accidents, lesions and even death is
higher in the cows, heifers and calves that where aversively handled and that show
obvious fear towards people (6, 9). By the other hand, gentle and friendly handling
can counteract some of these unwanted effects (9).
The avoidance distance test can be influenced by several factors, such as
lameness, social environment, past experiences of the animal, if the assessor is
known or unknown for the animal and so on, but generally it reflects the quality and
quantity of human handling of the animals and the HAR (11). If the animal allows
the approach of the observer to a close distance (meaning lack of fear), it is a good
premise of the fact that daily inspection and handling procedures are less stressful
for it. Thus, the good HAR can be considered an indicator of „positive health” (8). In
this case the routine practices are less stressful for the animal (11).
Even if the HAR was significantly better in the THS farms than in the LHS,
only 66% of the tied cows (and 28% of those kept loose) could be touched. This
indicates the need to improve the behavior of stockpeople in all the investigated
farms. Similar results are raported also by other authors (10).
A good human-animal relationship has many benefits both for the welfare,
production and behavior of the cows and on human safety and efficiency of farm
work, all these being achievable with minimal investition costs.
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Conclusions
Even if the HAR was significantly better in the tie stall farms than in the
farms with loose housing, the results of the study indicate the need to improve this
relationship in all the investigated farms.
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Summary
Numerous domestic and wild species are hosts for pathogens from the genus Clostridium
both on farms and in the wild, the clinical disease being frequently deadly. This study was
performed to define the overall preventive conduct based on the evaluation of an episode of
clostridial disease in imported dairy cattle from epidemiological,
anatomo-clinical,
therapeutic and preventive points of view. The disease appeared in 5 cows from a group of
31 Holstein Frisian dairy animals, raised intensively in Ireland and imported by charity to a
Romania, where they were transfered to an extensive raising system. The clinical disease
course was of aproximately 14 days, the cases evolving over a period of three month in the
same location. Four out of 5 animals died, while one recovered without being treated. These
animals were kept in households in groupsd with local ones, which did not show any clinical
signs. Clincal examination and afterwards necropsies were performed on those animals.
Organ samples were sent to the laboratory for bacteriology and bacterioscopy. Gross lesions
consisted of cutaneous ulcers, kidney necrosis, lung congestion and hemorrhages, intestinal
hemorrhages, soft liver were observed, suggesting a toxic status. Clostridium spp. most
probably Clostridium novyi type B, was present in different organs (skin, intestine, kidneys,
lungs, liver), associated but overcoming in numbers other bacteria. The therapy was
unsuccessfull, underlining the importance of preventive measures. Two vaccinations three
weeks apart with revavccination after 6 month were recomended to adequately immunize
the animals. There were no other records on new cases subsequent to vaccination in the
group.
Key words: dairy cows, import, Clostridium spp., prevention, vaccination

Clostridia are Gram positive, anaerobic, toxigenic, spore bearing rod
shaped bacteria. Their habitat is commonly the environment (soil) and the digestive
tract of animals and human hosts, while their diversity was associated with the
area, pH, climate, the soil microbiome, members of Clostridium genus being
versatile. Edema and blackquarter proved to be widespread in a retrospective
study in Zambia, and it was concluded that specific soil-conditions associate with
the emergence of the soil-borne diseases. Of clostridia, C. septicum, C. novyi and
C. chauvoei were detected by direct immune fluorescence in the soil of specific
areas in Zambia, respectively (7).
The animals become susceptible to infection by ingesting the bacteria or
when they acquire wounds that become infected (2). The pathogenic importance of
the genus resides in the numerous and diverse toxins they produce. Best know are
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tetanus and botulinic toxins, but C. difficile and C. sordellii also produce high
molecular-weight toxins. Recently it was suggested that the alpha-toxin of
Clostridium novyi may represent a member of large clostridial toxins. C. novyi,
causing necrotic hepatitis to gas gangrene is divided into types A through D based
on their biologically active proteins (1).
The study was occasioned by a disease episode encountered in dairy
cows imported from the Ireland and raised extensively, in the central area of
Romania. The objectives included clinical and pathological diagnosis but also
laboratory research on the etiology, in order to best design a control program for
the community.
Materials and methods
The disease course:
During the fall of 2014, 70 Holstein heifers were imported by plane from
Ireland to central Romania and donated to private owners, to help develop the
community. The shelters and fodder provided during the winter depended on the
financial possibilities of each family. During the summer season the animals were
kept on the pasture. One year later, the disease appeared in a group of 31 animals,
where five of them showed clinical signs. A thorough history of the episode was
recorded, clinical examination methods were employed, and where it was the case,
necropsy was performed. For clarifying the diagnosis, classical microbiological
methods were applied and inseminations were performed from the skin lesions,
liver, lungs, kidneys and intestine of the resulting bodies.
Microbiological tests:
Microscopy was performed on smears from all organs subjected to
insemination. Simple broth, liver broth, blood agar were inseminated, incubated
at 37 ° C and examined after 24 and 48 hours. Colonies were examined
macroscopically and Gram stain was used for the microscopy.
Therapy:
Therapeutic attempts included supportive, antimicrobial and antiinflamatory
therapy (Perfuzol®, including vitamins or Duphalyte® calcium borogluconate,
Penstrep-ject®, Cobactan® 2.5% or Oxitetracycline, Dexametasone or Flunixin®).
Local therapy of the wounds included cleaning of the wound from necrotic tissue,
Asocinil® ointment, Castrarom N® for healing per secundam.
Results and discussion
Clostridia represent a group of bacteria with utmost clinical importance in
farmed animals. In people, the disease is rare as such, but for food hygiene,
clostridia are responsible for spoilage and sometimes food (4). A study conducted
by Eeckhaut et al. (5) to identify the agent that caused spoilage and green
discoloration of meat from clinically healthy Belgian Blue cattle showed the
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presence of a Gram positive, spore bearing rod, that stained positively
for Clostridium novyi by immune histochemistry.
Clostridium novyi represents for cattle and sheep one of the causes of
necrotic hepatitis and gas gangrene, which could be best controlled by vaccination
with toxoids or with toxoids and bacterins (3). Attempts to transdermally vaccinate
bovine against C perfringens beta toxin, C septicum alpha toxin and C novyi alpha
toxin revealed that the local swelling was smaller than via other route while serum
titers against the first two did not differ significantly between groups. Nevertheless,
serum titers against C novyi alpha toxin and C sordellii lethal toxin were higher
in cattle vaccinated sc (6).
C. novyi toxin cytopathic, dose-dependent effects were shown on cell
cultures, but were neutralised by the international standard for gas gangrene
antitoxin, while the heterologous antisera did not succeed (8). In spite of numerous
positive results, other researchers (9,10), monitoring the sudden death syndrome
mortality rate among feedlot cattle concluded that booster vaccination with a
multivalent clostridial bacterin-toxoid has no positive effects. Similarly, Uzal (11)
considered that the C chauvoei vaccines are poor to moderate in preventing the
infection by this microorganism in cattle.
In our study, the disease was spradical in the herd, 5 (16.21%) of 31
animals showing clinical signs. The first case was reported showing haematuria
and bloody diarrhoea, and died after 9 days, in spite of the treatment involved. In
about two weeks after the death of the first animal, another clinical case appeared
and the third case was recorded 1 to 1.5 month after the previous cases, the last
appeared.
Clinical examination results:
The clinical course of the disease was sub-acute. Except one, all the
animals involved were in poor body condition and showed rigid step, kyphosis,
respiratory distress, associated with nasal discharge. In four of the five animals,
extended regions of large muscle areas (croup) were presenting wounds of the
skin, progressing in depth, of about 5 to 20 cm diameter, with well-defined margins,
showing edema, induration, necrosis and expansion to adjoining regions. The
entire area was necrotic and insensitive (Fig. 1). In some animals, skin areas
lacking hair and scars were present.
Those animals in a more severe condition, showed before death
haematuria and bloody diarrhea as well as signs of intoxication. Transrectal
palpation revealed sensitive kidneys. In general, the duration of the clinical disease
varied from 7 to 14 days.
Gross lesions:
At the necropsy, the kidneys were soft, friable, with necrotic areas,
intestinal necroses and haemorrhages were present, the lungs were congestive
and with necrotic areas, necrotic hepatitis was also present. Skin lesions, liver,
lungs, kidneys and intestine were collected and subjected to microbiological
examinations.
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Fig. 1. Necrotic lesions on the tigh of one
of the animals (original, Pora, 2016)

Fig. 2. A positive course of the lesion
– healing process started (original,
Pora, 2016)

Microbiological tests:
Clostridia were seen in all samples, including those from the skin. No
further investigations to establish the species were carried out. Based on the
lesions it was supposed that the episode was caused by Clostridium novyi.
Numerous other bacteria, ranging from E. coli and Staphylococcus were observed,
especially in the skin lesions.
Therapy:
The treatment was unneficient, only one of the animals healed without any
treatment. Subsequent to the identification of clostridia, the healthy animals from
the group were vaccinated with Rompervac® ABCD, administered s.c. 5 ml/
bovine, with a boosetr at 21 days. Rompervac® ABCD (Farmavet, Romania)
contains inactivated culture and toxoid of Cl. perfringens, types A, B, C and D.
No other case was recorded subsequent to the vaccination.
Conclusions
Diagnosis of clostridial disease is difficult, sometimes impossible based on
clinical picture and gross lesions. Since therapy success depends on the
precocious moment of its onset, laboratory diagnosis might be obsolite.
Due to extremly high resistance of clostridia in the environment and their
transpassing through the digestive tract of herbivores with the food, preventive
measures, expecially specific ones meaning vaccination, should be compulsory
whereever the infectious pressure is present/high.
In the present case, the positive outcome of the vaccination was supported
by good body condition of the remaining animals and barn hygiene, confirming also
the acuracy of the laboratory diagnosis.
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Summary
Infectious bronchitis is a widespread, highly contagious acute disease of chicken flocks,
posing a major economic concern. Its clinical picture includes mainly respiratory signs in
young birds but poor egg quality and also a decrease in egg production are seen in layers.
Particular strains of the virus (IBV) are causing interstitial nephritis in chicks. Moreover,
sometimes myopathy and proventriculitis have been reported. The presence of Mycoplasma
gallisepticum, Mycoplasma synoviae, Escherichia coli, Avibacterium paragallinarum as
secondary infectious agents is not rare. Vaccination represents a worldwide practice to
ensure the technological success on farms.This study aimed at investigating the presence of
various pathotypes and protectotypes of the IBV by virus neutralization and PCR on a farm
in NV Transylvania. The results of virus neutralization indicated the presence of IBV M41, a
pathogenic strain common for the North American continent, and that of IBV 4/91, common
for Europe and also a vaccine strain, while IBV anti-D388 and Italy-02 antibodies were under
the positive limit. The PCR test carried out on the same samples indicated negative results
for pooled samples for IBV. The presence of these pathogenic strains, along with the
atypical clinical picture of the disease could suggest the failure of the vaccine strains to cross
protect efficiently and also the need for more in-depth studies on the potential diagnostic
correlations of different diagnostic tests.
Key words: chickens, IBV, altered pathology, virus neutralization, PCR

Infectious bronchitis of chickens is a viral disease, where the infection with
a Gammacoronavirus causes morbidity and mortality to different extents, with an
acute to asymptomatic development, and where clinical, with signs ranging from
weight loss, poor weight gain, mortality (up to 25%) in broilers or lower egg
production with impeded egg quality in layers (1). All these traits cause severe
economic losses, supporting all subsequent research on surveillance and
continuous improvement of specific control measures. Numerous strains were
identified in different geographic areas, some causing respiratory signs and some
(nephropathogenic strains) adding to the overall pathological changes severe
kidney lesions. Both pathotypes include strains that cause in changes in the egg
production and increase in antibody levels (5).
Infected chicks are the major source of virus in the environment, followed
by some wild Gallinaceae such as pheasants, complicating the epidemiological
cycle of pathotypes and protectotypes of the virus. The horizontal spreading of the
virus from the diseased birds is being accomplished by inhalatory or oral routes,
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while shed in the environment contaminating the water and bedding. Fomites
(contaminated equipment and other materials) are potential sources for indirect
transmission over large distances, and along with the birds in the recovery phase,
with a considerable virus shedding, further complicate the specific control
programs. Erratic elimination of the agent by chicks with latent infection, although
sporadical, still remains important in identifying potential sources for introduction of
the virus during the firs infection on a free farm (5).
This study aimed at investigating the presence of various pathotypes and
protectotypes of the IBV by virus neutralization and PCR on a farm in NV Transylvania.

Materials and methods
The samples were collected from a fully integrated broiler farm, with 2.5
million broilers/series. The vaccination against IB was performed by using for about
4.5 years before the research Ma5 and 4/91 vaccine strains on the first day of life,
with good protective results. For economic reasons, there was a change in the
vaccine strains decided by the farmer. During the detected pathological episode the
birds showed unconclusive clinical signs and a complex diagnosis was carried out
including IBV, Salmonella enteritidis, S. typhimurium and S. gallinarum,
Mycoplasma synovie and M. gallisepticum, Gumboro disease virus, Newcastle
disease virus and Reovirus.
The virus neutralization test (VN) was performed according to the OIE
described beta method (OIE Terrestrial Manual, 2013). The serum titers were
expressed as log2 dilution reciprocals.
IBV RT-PCR and sequencing The viral RNA was extracted from swabs of
trachea and kidneys using the High Pure Viral Nucleic Acid kit (Roche Diagnostics)
according to the manufacturer’s instructions. Two reverse transcriptase PCR’s
were used, a genotype specific RT-PCR for D1466 and a general RT-PCR
generating a fragment of about 350 basepairs of the S1 gene with the primers
XCE1+ and XCE3- (3). The S1 amplicons were separated on a 1% agarose gel,
and visualized with ethidium bromide staining and an ultraviolet light
transilluminator. The purified amplicon was sequenced (BaseClear, Leiden) using
both XC1+ and XCE3- primers. The sequence data were aligned by using
computer software BioNumerics (Applied Maths, Sint-Martens-Latem, Belgium).
For the detection of the rest of the potential secondary agents ELISA test
was used for M. synovie and M. gallisepticum (IDEXX MG/MS Ab Test), Reovirus
(IDEXX REO Ab Test), Gumboro disease (IDEXX IBD Ab Test), Salmonella
enteritidis, S. typhimurium and S. gallinarum ((Salm Gp D) Salmonella Group D
Antibody test kit, BioCheck, UK). Haemagglutination inhibition was used for the
detection of ND virus antibodies. PCR was also employed for the detection of M.
synovie and M. gallisepticum and salmonellae.
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Results and discussions
Simultaneous vaccination with Ma5 and 4/91 vaccine strains of IBV
represents one of the most commonly applied protectotype vaccination protocol in
broiler chickens in Europe. The level of the immune stimulation in case of this
vaccination protocol is considered to be correlated with the level of protection
against IBV (4, 7).
Table 1
Results for the laboratory tests in case of M. synovie, M. gallisepticum,
Newcastle disease, Reovirus and Gumboro disease
no.

Test/Method
M. synoviae
Antibodies
ELISA

Test/Method
M.
gallisepticum
Antibodies
ELISA

Test/Method
NDV
antibodies (8
HAU) HI test

Test/Method
REO
antibodies
ELISA

1
2
3
4
5
6
7
8
9
10

0
1
0
7
3
9
5
5
2
6

0
0
0
0
0
0
0
0
0
0

>7
>7
>7
>7
>7
>7
>7
>7
>7
>7

5
8
6
7
5
7
6
5
5
8

Test/Method
Infectious
Bursal
Disease
Antibodies
ELISA
7
6
8
5
7
6
8
6
6
7

In order to incriminate IBV in the pathology on a chicken farm, the virus
must be identified and the pathotype associated. Chicken embryos or cell cultures
are used for this purpose and further, VN in tracheal cell culture, ELISA or RT-PCR
could be employed (5).
The results obtained in this study were presented in Tables 1 to 4. The IBV
strains from Table 2 were compared to the phylogenetic tree provided by Mark
Jackwood Isolates less than 89% similar could be considered to be different
serotypes, with the exception that Conn 46 and Fla 18288 are 96% similar but are
different serotypes, indicating that only a few changes in the right place are
required to change the serotype (9) (Fig. 1).
By VN, titers for IB D388 were all below 7, as well as those for IB Italy 02.
In case of IBV 4/91, the titers were higher for 8 samples than for the previous
strains, and similar for other two. Although IBV 4/91 was previously used as a
vaccine strain on the farm, the time that elapsed did not justify its presence during
the study. All the encountered types could be considered as pathotypes rather than
protectotypes, the vaccine used on the farm being different and the clinical signs
present. RE-PCR did not detect IBV D1466 or others in pooled samples.
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Table 2
Results for the laboratory tests in case of IB D388 and IB 4/91, IB M41 and IB
Italy 02 strains
no.
1
2
3
4
5
6
7
8
9
10

Test/Method
IB D388 antibodies
Virus
Neutralisation
<7
<7
<7
<7
<7
<7
<7
<7
<7
<7

Test/Method
IB 4/91 antibodies
Virus
Neutralisation
8
8
9
<7
10
8
9
<7
9
11

Test/Method
IB M41 antibodies
Virus
Neutralisation
9
11
11
9
10
8
11
8
9
11

Test/Method
IB Italy 02
antibodies Virus
Neutralisation
<7
<7
<7
<7
<7
<7
<7
<7
<7
<7

Table 3
Results for the laboratory tests in case of Salmonella enteritidis, S.
typhimurium and S. gallinarum
Identification
no.
1
2
3
4
5
6
7
8
9
10

Test/Method
Salmonella enteritidis
Antibodies ELISA
4
7
5
6
5
7
4
6
6
5

Test/Method
Salmonella typhimurium
Antibodies ELISA
4
4
3
3
4
5
4
5
3
4

Test/Method
Salmonella gallinarum
Antibodies ELISA
10
3
8
5
1
9
5
8
3
10

In the case of IBV, ELISA represents a method to be used for surveillance,
incapable to differentiate, unless specific, between the antigenic type of IBV
involved, which could be done by nucleotide sequencing of the S1 glycoprotein (6,
6, 8). The diagnosis is even more complicated due to use of live vaccines, cross
protection being covered as in case of vaccines containing serotypes 4/91. In
Europe, two new pathotypes emerged, D388 (QX) and the variant Italian-02. Still,
other serotypes considered harmless such as D1466, caused lately financial loss
on chicken farms, inducing the production of the vaccine. Thus, combined live
attenuated – inactivated vaccine protocols are used to further enhance the crossprotection (2, 10). In this farm’s case, the switch to a mono-valent vaccine did not
cross-protect against the pathotypes identified as shown in Table 2. Furthermore,
an immune suppressive effect was obvious, given the numerous other agents
identified and also the clinical course of the disease monitored.
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Table 4
Results for the PCR in case of IBV, Salmonella enteritidis, S. typhimurium
and S. gallinarum, M. synovie and M. gallisepticum
Test
IB D1466 virus
IB virus general (without
D1466)
Mycoplasma gallisepticum
Mycoplasma synoviae
Salmonella enteritidis
Salmonella gallinarum
Salmonella gallinarum

Method
PCR Pool
PCR Pool

Results
3 x Virus not detected
3 x Virus not detected

PCR Pool
PCR Pool
PCR Pool
PCR Pool
PCR Pool

3 x Negative
3 X Positive
3 x Negative
2 x Positive
1 x Negative

Salmonella typhimurium

PCR Pool

3 x Negative

Fig. 1. Phylogenetic tree of IBV (Phylogenetic tree provided by Mark Jackwood,
http://www.infectious-bronchitis.com/phylogenetic-tree.pdf)
Key: Conn= Connecticut, Fla=Florida, Mass= Massachusetts, Beau= Beaudette, Variant 1 and Variant
2 are from Israel, CAV= California variant, Ark= Arkansas, CU-T2= Cornell University, GAV= Georgia
variant, D274, D207, and D1466= Dutch isolates, UK/167/84= United Kingdom isolate, DE072=
Delaware isolate.
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From tables 1 and 3 it is also obvious that the other agents were present
complicating the clinical picture and pathology of the episode. Thus, Salmonella
enteritidis, S. typhimurium and S. gallinarum, M. synovie were present along with
Reovirus, Newcastle disease virus and Gumboro disease virus. Nevertheless, M.
gallisepticum was absent by both ELISA and PCR (Table 4).
Conclusions
In spite of the fact that some symptoms during the clinical episode could be
attributed to IB, past the laboratory tests, the etiology proved to be much more
complex. The present pathotypes were not overlapping potential protectotypes, but
more likely were wild serotypes, against which the vaccination applied did not
ensure efficient protection.
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