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Summary 

 
Antibiotic resistance is a growing phenomenon with great importance in medicine. It 

has as a genetic support the resistance genes found in the bacterial chromosome, the R 
plasmids, in integrons and transposons. Resistance genes can be transmitted intraspecific 
and interspecific through mobile genetic elements. 

Within the Staphylococcus genus, the multiple antibiotic resistance is present both 
on coagulase-positive and coagulase-negative species, pathogenic to humans and animals. 

The study of resistance patterns provides information on the epidemiological circuit 
of staphylococci strains from animals to humans that can cause nosocomial infections. 
 The researches aimed the patterns of resistance on a total of 240 staphylococci 
strains coagulase positive and coagulase negative, using the disk diffusion method against 
15 antibiotics that represent the classes of antibiotics used in therapy. 
 The resistance patterns detected ranged from 3.75% on novobiocin to 50.83% on 
erythromycin. 
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The phenomenon of antibiotic resistance in bacteria was reported since 
1950, after the introduction of sulfonamides and antibiotics in the prophylaxis and 
therapy of some infectious diseases in animals and humans. In the coming years, 
this phenomenon has been amplified, due to the use of tetracyclines as growth 
promoters factors in pigs and poultry. The expansion of antibiotic resistance in 
Gram positive and Gram negative bacteria, pathogenic to animals and humans, 
required extensive studies conducted over time (2). 
 Researches showed that antibiotic resistance is genetically encoded, as 
the resistance genes are present in the bacterial chromosome, R plasmids and 

DNA fragments existing in bacterial cytoplasm (transposons, cassette genes, 
mobile genomic islands). Through these structures, genes encoding antibiotic 
resistance can be transferred intraspecific and interspecific (1). 
 The phenomenon of antibiotic resistance was reported both in coagulase 
positive and coagulase negative staphylococci, which are pathogenic for animals 
and humans. Antibioresistance study, in staphylococci, provides valuable 
information concerning the animal-human-animal epidemiological circuit of certain 
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multiple resistant strains. During the last years, a special attention was given to 
MRSA (Methicillin Resistant S. aureus) strains, as methicillin resistance is 
correlated with multiple resistance to other antibiotics. By increasing degree in the 
last years, MRSA strains are considered at risk of zoonotic importance (1, 2). 
 Researches were made in order to determine the resistance patterns in 
coagulase positive and coagulase negative staphylococci isolated from animals. 
 

Materials and methods 
 
Pathological samples for bacteriological examination were harvested from 

a total of 249 of farm and companion animals. Samples were collected with sterile 
swabs, and then they were inseminated in peptone water, and later incubated for 
24 hours at 37°C. For the isolation of staphylococci in pure culture, passages were 
made by dispersing on Chapman solid medium, and then the plates with this 
medium were incubated in a thermostat for 24 hours at 37°C. The resulted cultures 
were bacterioscopic examined and it was appreciated the mannitol fermentation, 
followed by more tests. Pigmentogenesis, hemolysis, mannitol fermentation, 
susceptibility to furazolidone and novobiocin and the presence of free coagulase on 
Baird-Parker medium were appreciated to include the strains in Staphylococcus 
genus.  

The Kirby-Bauer disc diffusion method was used to test the susceptibility to 
antibiotics, using Mueller-Hinton broth and agar, Petri plates and antibiotic 
impregnated biodiscs. 

The antibiotics used were: Aminocumarine: Novobiocin; Aminoglycosides: 
Gentamicin, Kanamycin, Tobramycin; Beta-lactams: Ampicillin, Amoxicillin, 
Ampicillin with Sulbactam, Amoxycillin with Clavulanic acid, Penicillin G; 
Lincosamides: Lincomycin; Macrolides: Clindamycin, Erythromycin; Nitrofurans: 
Furazolidone; Quinolone: Ciprofloxacin and Tetracyclines: Tetracycline. 

The interpretation of results was made according the recommendations of 
the Institute for Clinical Laboratory Standards, USA (CLSI-Clinical and Laboratory 
Standard Institute) taken by the European Committee for Testing the Antibiotic 
Susceptibility of the European Society of Infectious Diseases and Clinical 
Microbiology and the strains were classified into three categories: susceptible, 
intermediate and resistant. 

 
Results and discussions 

 
The strains of staphylococci isolated from healthy animals or with different 

diseases showed several resistance patterns, which are presented in Table 1. In 
order to detect the resistance patterns, 15 antibiotics included in more classes were 
used, some of which are associated with beta-lactamase inhibitors. 
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Table 1 
Resistance patterns of staphylococci strains isolated from animals 

Crt. 
no. 

Antibiotic 

Antibiogram results 
Total 

strains 
Susceptible Intermediary Resistant 

No. % No. % No. % 

1.  Amoxicillin 128 53.33 51 21.25 61 25.41 240 

2.  
Amoxicillin / 

Clavulanic acid 
136 56.66 57 23.75 47 19.58 240 

3.  Ampicillin 101 42.08 62 25.83 76 31.66 240 

4.  
Ampicillin / 
Sulbactan 

154 64.16 46 19.16 40 16.66 240 

5.  Ciprofloxacin 147 83.52 15 8.52 14 7.95 176 

6.  Clindamycin  115 47.91 51 21.25 74 30.83 240 

7.  Erythromycin 87 36.25 31 12.91 122 50.83 240 

8.  Furazolidone  165 68.75 52 21.66 23 9.58 240 

9.  Gentamicin 143 59.58 52 21.66 45 18.75 240 

10.  Kanamycin 152 63.33 34 14.16 54 22.5 240 

11.  Lincomycin 108 45 39 16.25 93 38.75 240 

12.  Novobiocin 174 72.5 57 23.75 9 3.75 240 

13.  Penicillin G 95 39.58 43 17.91 102 42.5 240 

14.  Tetracycline 112 46.66 39 16.25 89 37.08 240 

15.  Tobramycin 108 61.36 50 28.4 18 10.22 176 

 
The frequency of antibioresistance strains was studied at a number of 240 

strains of staphylococci isolated from healthy animals or with various diseases. In 
this study, only free coagulase was pursued, along with antibioresistance, because 
its presence represents a taxonomic criteria that differentiate staphylococci into two 
groups: positive coagulase and negative coagulase. 

Analyzing the results, it appears that resistance patterns had a variable 
frequency depending on the group of antibiotics to which the test was performed. 

The frequency of resistance patterns was minimal (3.75%) to novobiocin 
and maximum (50.83%) to erythromycin. Intermediate resistant strains frequency 
ranged between 8.52% (ciprofloxacin) and 28.40% (tobramycin), while susceptible 
strains ranged from 36.25% (erythromycin) and 83.52% (ciprofloxacin). 

A total of 64 strains, isolated from bovines with clinical or sublcinical 
mastitis, weren’t tested against ciprofloxacin and tobramycin, because there is no 
veterinary medicinal products for the therapy of mastitis in bovines, comprising 
these two antibiotics. 

Resistance patterns to beta-lactams were monitored using 5 antibiotics 
from this group, two of which are associated with beta-lactamase inhibitors. 
Resistance patterns had a frequency between 16.66% and 42.50%. The 
intermediate strains had a frequency between 17.91% and 25.83%, while the 
susceptible strains had a frequency between 39.58% and 64.16%. Analyzing the 
behavior of staphylococcal strains tested against beta-lactams, it is noticed that the 
frequency of resistant strains to ampicillin/sulbactam was the lowest, and the 
frequency of susceptible strains was highest to ampicillin/sulbactam. 
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To test the resistance patterns to macrolides, two antibiotics from this 
group were used. The frequency of resistant strains to erythromycin was 50.83% 
and the frequency of resistant strains to clindamycin was 30.83%. High resistance 
to erythromycin also indicates the resistance to macrolides with 14 atoms, and 
resistance to clindamycin indicates a lower resistance to macrolides with 16 atoms. 
The isolates susceptibility to antibiotic was 36.25% to erythromycin and 47.91% to 
clindamycin. 

The resistance patterns to aminoglycosides more frequently used in the 
therapy of animals and humans had a frequency of 10.22% (tobramycin) and 
22.50% (kanamycin). The frequency of strains with intermediate resistance was 
between 14.16% and 28.40%, and the frequency of susceptible strains ranged 
between 59.58% and 63.33%. 

The frequency of resistance patterns to antibiotics from the tetracycline 
group was established using tetracycline. Resistant strains had a frequency of 
37.08%, the strains with intermediate resistance had a frequency of 16.25% and 
46.66% of the tested strains were susceptible. 

In order to determine the resistance patterns to fluorquinolone, the only 
antibiotic used was ciprofloxacin, because this antibiotic is commonly used in 
therapy, both in humans and in animals. Resistant strains had a frequency of 
7.95%, intermediate resistant strains had a frequency of 8.52% and the susceptible 
strains had a frequency of 83.52%. 

The frequency of resistance patterns to lincosamides has been 
established, using only lincomycin. Resistant strains had a frequency of 38.75%, 
the intermediate strains had frequency of 16.25%, while the frequency of 
susceptible strains was 45%. 

Furazolidone was used for rapid differentiation of staphylococci from the 
micrococci, to which the frequency of resistant strains was 9.58%, and the 
frequency of susceptible strains was 68.75%. 

The resistance pattern to novobiocin was only 3.75%, and the frequency 
of susceptible strains was 72.50%. Only some species of coagulase-negative 
staphylococci are resistant to this antibiotic, particularly S. saprophyticus. 

The frequency of resistance patterns of coagulase negative and coagulase 
positive staphylococci isolated from animals, is permanently monitored, because 
these bacteria can pass easily to humans and produce frequently nosocomial 
infections. 
 In 2012, Ergün Y. et al., in Turkey, studied the frequency of coagulase 
negative staphylococci resistance patterns isolated from sheeps with subclinical 
mastitis. The same author found that the isolates were resistant to penicillin and 
ampicillin, in a proportion of 42.9%. BlaZ gene was detected in all strains resistant 
to these beta-lactams. The resistance to tetracycline of the strains was 11.4% and 
at these strains were detected the genes tetK and tetM. Isolates resistance to 
erythromycin and other macrolides with 14 atoms was 5.7% and at these strains 
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was detected msrA gene. All isolates were susceptible to oxacillin, amoxiclav, 
cephalothin, gentamicin and enrofloxacin (3). 
 F. Kunz et al., in 2011, studied the resistance patterns of S. aureus strains 
and coagulase negative staphylococci strains isolated from sheeps and goats with 
mastitis. Strains of S. aureus were resistant to penicillin (31.3%), ampicillin 
(29.9%), erythromycin (1.5%) and tetracycline (3%), while coagulase negative 
staphylococci strains were resistant to penicillin (8.2%), ampicillin (1%), 
erythromycin (10.6%) and tetracycline (7.7%). The resistance pattern to oxacillin 
was 4.8% of all isolates (4). 
 In Switzerland, in 2013, Moser A. et al. studied the resistance patterns of 
coagulase negative staphylococci strains isolated from cows with mastitis. The 
authors identified a total of 12 species with different resistance patterns. Thus, 39% 
of the strains were resistant to ampicillin and penicillin, 6% were resistant to 
amoxiclav, ceftiofur, cephalothin and cefoxitin and 5% of the strains were resistant 
to erythromycin. Resistance patterns to gentamycin and kanamycin were 1 and 2% 
(5). 
 J. Rubin et al, in 2011, in Canada, studied the resistance patterns of S. 
pseduintermedius strains isolated from healthy dogs and with different diseases. 
The results confirmed a relatively high frequency of resistance patterns to 
antibiotics used more frequently in dogs. Susceptible strains had a frequency of 
46.4%, while resistant strains have a different frequency as follows: 39.9% 
penicillin, 23.5% tetracycline, 3.3% erythromycin and clindamycin. None of the 
strains were resistant to oxacillin (6). 

The results obtained in this study are similar to the results obtained by the 
cited teams, thus demonstrating the high frequency of resistance patterns in 
staphylococci to the antibiotics used in therapy. 

 
Conclusions 

 
The resistance patterns of the studied strains of staphylococci had a 

variable frequency according to the used antibiotics. 
The frequency of resistance patterns to beta-lactams used was between 

16.66% and 42.5%, being lower in the beta-lactam associated with beta-lactamase 
inhibitors. 

Resistance patterns to macrolides had a variable frequency being higher to 
macrolides with 14 atoms and lower to macrolides with 16 atoms. 

The resistance patterns to aminoglycosides had a lower frequency, 
because these antibiotics are used less in the therapy of certain diseases in 
animals. 

Resistance patterns to tetracyclines and lincosamides had a similar 
frequency, and frequency of these patterns to ciprofloxacin was 7.95%. 

The resistance patterns to furazolidone and novobiocin, used to 
differentiate staphylococci from micrococci and S. saprophyticus, had a low 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 

 

 10 
 

 

frequency, which confirms the importance of these antibiotics in including the 
isolated strains in Staphylococcus genus.  
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Summary 

 
Reovirosis has an endemic progress, in broilers farms, alone or in combination with 

other infectious diseases due to immunosuppression induced by the avian reovirus. 
The research was performed in a flock of broilers, in which the reovirosis evolved 

with two syndromes characteristic, after the age of 14 days. Subsequently, based on 
symptoms and pathological lesions were suspected other infectious diseases that occurred 
at different ages. 

The PCR techniques has been used for detect the viruses in several variants. For 
the isolation of germs was used bacteriological exam. 

Avian reovirus was detected in samples of small intestine, liver, proventriculus and 
spleen taken from the cadavers after the age of 6 days. 

Infectious bursal virus (very virulent strains) was detected in the Fabricius bursa, 
with characteristic lesions after 21 days of age. 

Infectious bronchitis virus (strain Qx) was detected in samples of lungs taken from 
cadavers after the age of 21 days, and Marek's disease virus was detected in samples of 
liver and spleen taken from cadavers after the age of 25 days . 

Key words: avian reovirus, broilers, other avian viruses 

 
Intensive avian culture aims to increase production of meat and eggs. For 

this purpose birds are raised on farms with biosecurity, and the systematic 
application of general measures and immunoprophilaxy, led to the elimination of 
serious infectious diseases, viral and bacterial infections (5,6). 
 During the time, the degree of resistance of birds has decreased due to: 
the selection and improvement, intensive technology and stress, global trade with 
poultry material has contributed to the spread of pathogens infectious, viral and 
bacterial pathogens that can trigger endemic disease, regarded as infections farm. 
These diseases are difficult to control and evolves in effective as associated 
infections (3,4,5). 

Due to its frequency and economic importance avian reovirosis being very 
well studied because immunosuppression induced by avian reovirosis promotes 
the development of other viruses (2,3,7). 

The research has pursued, in broiler farms, the presence of viruses that 
cause infectious diseases associated followed by significant economic losses. 
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Materials and methods 
 

For laboratory investigation were collected fragments of organs 
(proventriculus, small intestine, liver, pancreas, spleen, lungs and Fabricius bursa) 
from cadavers broiler of various ages, from more effective, tests for organs they 
were kept in Ependorf tubes, labeled in temperature of - 80°C. For the detection of 
the viruses that have circulated in monitored flocks has been used PCR technique 
in several variants. Viral RNA in ribovirus was detected with RT-PCR and the viral 
DNA was detected in dezoxiribovirus with PCR method for both variants were used 
primers recommended by the literature.  

This technique was performed in the Laboratory of molecular biology of SN 
Pasteur Institute S.A. Bucharest. 

 
Results and discussions 

 
Using PCR, in variants mentioned, using the appropriate primers four 

viruses were detected in monitored flocks and the disease produced by them 
evolve at different ages. Avian reovirus was detected in organs like 
proventriculus, small intestine, liver, spleen, pancreas, Fabricius bursa taken from 
cadavers, aged 6-35 days in monitored flocks. The primers used for the target gene 
(S4) of the RNA-viral amplicons have generated with 1120 nucleotide base pairs, 
view in agarose gel. Specific bands were strongly positive light, having a larger 
amount of nucleic acid. Specific positive bands were strongly positive light, having 
a higher amount of nucleic acid. The results have demonstrated the presence of 
this virus in broilers of different ages, confirming the evolution of endemic avian 
reovirosis as multiple clinical syndromes. 
 Similar results were communicated by the other researchers. They have 
determined that the frequency of avian reovirus in broilers, it ranges between 
62.8% and 100% (2,3). 
 For the detection of avian bursal infection virus was used RT-PCR using 
primers to detect the gene encoding VP2 protein synthesis, responsible for 
induction of neutralizing antibursitic antibodies. This virus was detected in Fabricius 
bursa taken from cadavers broiler after the age of 21 days, in all monitored flocks. 
The strains detected belonged to the patotype very virulent responsible for 
producing disease. These strains are signaled more frequently in broiler chicken 
flocks, as a result of escalating phenomenon explained by the emergence of 
mutant strains, highly virulent strains, due to vaccine and vaccination routes used 
(5,6) 

For detection of infectious bronchitis virus strains was used RT-PCR, 
being searched Massachusetts type strains, strains of type QX (CR, FR, 4/91) and 
IT-type strains of IT02. In samples examined were detected strains H126 and Mac 
5, used as vaccines. 4 lung samples were detected 4 strains belonging to 
pathotype QX.  
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By RT-PCR was detected avian coronavirus RNA as well as genes 
characteristic of this pathotype using amplicon 190 (170-190) bp (1). 
 In some flock of broilers monitored after 20 days ages, the lesions were 
characteristic of Marek's disease. For the confirmation of the disease, PCR was 
used to detect the virus that causes purpose of this disease. The viral DNA was 
detected in liver and spleen of the bodies after the age of 20 days. 

Avian Reovirus induce immunosuppression pronounced wich favors the 
evolution of viruses whose etiological agents are present on farms in some primary 
or secondary sources.The detected viruses run frequently in broiler flocks being 
raised in poultry farming, by several collective researchers. The results show the 
role of immunosuppression induced by avian reovirus, in the onset of endemic 
viruses that can evolve in broilers, similar to the existing data from literature (2,3,4). 
 

Conclusions 
 

Avian reovirus detection in the examined samples demonstrates the 
presence of this virus in monitored flocks at different ages due to horizontal and 
vertical transmission. 
  Immunosuppression induced by avian reovirus favored the emergence and 
evolution of infectious diseases with endemic evolution. 

Using PCR in several variants, were detected very virulent strains of the 
infectious bursitis virus, vaccine strains, QX strain of infectious bronchitis virus and 
Marek's disease virus strains. 
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Summary 

 
The phenomenon of multiple resistance to antibiotic, is in continuously expanding, 

both in coagulase-positive as well as in coagulase-negative staphylococci. 
A special attention is paid to methicillin-resistant staphylococci, also known as 

MRSA staphylococci (Methicillin Resistant Staphylococcus aureus), due to permanent 
zoonotic risk. 

The methicillin resistance in staphylococci is determined by the synthesis of a 
specific protein (PBP20), encoded by the mecA gene. 

Researches were made on a number of 245 strains of staphylococci isolated from 
animals, 43 coagulase positive strains and 202 coagulase negative strains. The methicillin 
resistance of these strains was phenotypically researched through the disk diffusion method, 
using biodiscs with methicillin (5 µg), oxacillin (1 µg) and cefoxitin (30 µg). 

The results established a high frequency of the strains resistant to methicillin 
(32.44%) and oxacillin (41.23%), showing, thus, the existence of MRSA strains of 
staphylococci, both in farm animals, as well as in pets. 

Key words: coagulase positive, coagulase negative, methicillin-resistant 

staphylococci strains 
 

Bacterial antibiotic resistance is genetically determined and the resistance 
genes are present in the bacterial chromosome, the R plasmid and in other mobile 
genetic elements within the cytoplasm. These genes, coding for antibiotic 
resistance, are transmitted through several mechanisms between the bacterial cells 
generating, at all times, strains with multiple resistance to antibiotics (1, 2). 

In staphylococci, antibiotic resistance is widespread, multi-resistant strains 
being isolated from animals and humans, because of the epidemiological circuit 
animal-human-animal (1, 3). 

Particular attention is paid to methicillin resistant staphylococci strains, 
since resistance to this antibiotic is correlated with the multiple resistance to 
several or all antibiotics used. Methicillin-resistant staphylococcal strains are 
considered as high-risk strains of zoonotic importance in human and animal 
pathology (1, 3). 

Methicillin resistance has genetic basis in the staphylococcal chromosome 
mec boxes (mecA, mecR1 and mecO) and can be type A, type B, type C and type 
D (2, 7). 
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Researches followed the frequency of the phenomenon of methicillin-
resistant strains of coagulase positive and coagulase negative staifilococi. 
 

Materials and methods 
 
The phenomenon of methicillin resistance was followed in a number of 245 

strains of coagulase positive and coagulase negative staphylococci, isolated from 
healthy animals or with various diseases. 

Baird-Parker medium was used to identify coagulase positive and 
coagulase negative staphylococci. 

The Kirby-Bauer disc diffusion method was used in order to test the 
susceptibility of staphylococci to methicillin (5 µg), oxacillin (1 µg) and cefoxitin (30 
µg) using: Mueller-Hinton broth and agar, Petri plates and biodiscs impregnated 
with the above antibiotics. 

The interpretation of results was made according the recommendations of 
the Institute for Clinical Laboratory Standards, USA (CLSI-Clinical and Laboratory 
Standard Institute) taken by the European Committee for Testing the Antibiotic 
Susceptibility of the European Society of Infectious Diseases and Clinical 
Microbiology and the strains were classified into three categories: susceptible, 
intermediate and resistant (3). 

 
Results and discussions 

 
The obtained results, regarding the resistance to three beta-lactams, 

resistant to penicillinase, were different, but confirmed that at coagulase positive 
and coagulase negative staphylococci, isolated from animals, the resistance 
patterns to these antibiotics are present. 43 coagulase positive strains and 202 
coagulase negative strains were identified by using Baird-Parker medium. 

Coagulase positive and coagulase negative staphylococci strains had a 
different behavior to methicillin, an antibiotic commonly used for detection of 
methicillin-resistance phenomenon. Thus, 32.24% of the tested strains were 
resistant to this antibiotic, 45.71% of the tested strains were susceptible, and 
22.04% had intermediate resistance. 

In order to detect the cross-resistance of staphylococci to penicillins 
resistant to penicillinase, oxacillin is also recommended, both for its stability and for 
the reproducibility of results. The obtained results, when using oxacillin, were as 
follows: 41.22% of strains were resistant, 30.20% of strains were susceptible and 
28.57% had an intermediate behavior. 

The increased frequency of methicillin-resistant stafiloccoci strains and, in 
particular, strains of S. aureus subsp. aureus, respectively MRSA strains 
(Methicillin Resistant S. aureus) determined using the disk diffusion test to 
cefoxitin, which is more reliable than methicillin and oxacillin (1, 3). 
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The obtained results on testing coagulase positive and coagulase negative 
staphylococci strains to cefoxitin were: 5.47% of strains were resistant, 87.56% of 
strains were susceptible, and 6.97% had an intermediate behavior. 

Analyzing the results, is observed that the frequency of the resistant strains 
to these three beta-lactams, resistant to penicillinase, was variable, as follows: 
• the frequency of resistant strains to oxacillin was 1.28 times higher than the 
frequency of methicillin-resistant strains; 
• the frequency of resistant strains to oxacillin was 7.54 times higher than the 
frequency of resistant strains to cefoxitin; 
• the frequency of methicillin-resistant strains was 5.89 times higher than the 
frequency of resistant strains to cefoxitin. 
 These results confirm that oxacillin, compared with methicillin, has found a 
large number of resistant strains.  The results, also, confirmed that through the disk 
diffusion test to cefoxitin, was found a frequency of 5.47% of resistant strains of 
which, according to the literature, can be considered MRSA strains. 

Mendonça E. C. L. et al., in 2012, studied the resistance patterns of 
Staphylococcus spp. strains isolated from cattle, through phenotypic tests (disc 
diffusion) and molecular biology. The authors recommend oxacillin to determine the 
frequency of resistant methicillin strains of Staphylococcus spp., considering this 
method as the standard method. The authors also recommend PCR for detection 
of mecA, mecI and mecRI gene, and the blaZ gene. Based on these results, the 
authors found a close link between disc diffusion method with oxacillin and the 
presence of the mentioned genes (5). 

The results confirm the data in the literature, regarding the frequency of 
resistance patterns to beta-lactams resistant to penicillinase and, in particular, the 
frequency and the zoonotic risk of MRSA strains. The fact that, in the last years, 
are increasingly being isolated MRSA strains from animals and, particularly in pigs, 
required extensive studies on the circuit of these strains and, also, the use of some 
phenotypic and genotypic tests to identify them. 

Dressler A. E. et al., in 2012, conducted a study on the resistance patterns 
of 157 strains of staphylococci isolated from pigs, 15.9% being S. aureus strains 
and the rest, strains of coagulase negative. On the isolated strains by phenotypic 
tests, the authors found the following frequency of resistance patterns: 8% of 
strains were resistant to methicillin, 92% of strains were resistant to tetracycline, 
56% were resistant to erythromycin and 60% of strains were resistant to 
clindamycin. On methicillin-resistant strains, mec gene has been detected, 
encoding the resistance to methicillin. Based on these results, the authors believe 
that swine are a potential reservoir of MRSA strains with zoonotic risk to humans 
(4). 

In our country, studies on the frequency of MRSA strains in pigs were 
made, as Decision 2008/55/EC recommends, in particular, setting the frequency of 
MRSA strains isolated from pigs. There have also been optimized multiplex PCR 
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techniques for the detection of mecA and nucA gene present in MRSA strains. (2, 
6, 7). 

The obtained results from this research completes the existing data in our 
country on the resistant patterns of coagulase positive and negative staphylococci 
strains isolated from animals. 

 
Conclusions 

 
Baird-Parker medium allowed the identification of coagulase-positive and 

coagulase-negative staphylococci isolated from animals. 
The obtained results by disk diffusion method on resistance patterns to 

three beta-lactams, resistant to penicillinase, revealed a different frequency of 
resistant strains to these three antibiotics. 

The oxacillin disk diffusion test detected a higher frequency of resistant 
strains compared with the disk diffusion test to methicillin. 

Cefoxitin disk diffusion test revealed a frequency of 5.47% of resistant 
strains, which can be considered MRSA strains. 
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Summary 

 

The production of extended-spectrum Beta-lactamase enzymes by 
Enterobacteriaceae is a threat to public health in the human as well as the veterinary 
medicine at a global level. The ESBL enzymes are encoded by genes that are located on 
mobile genetic elements. Consequently, at the microbial level, between people and pets, or 
within the same species, the horizontal transfer of bacteria bearing ESBL resistance genes 
can occur. The purpose of this study was to detect the presence of extended-spectrum beta-
lactamase producing E. coli and K. pneumoniae strains in pet owners and determine the 
resistance of isolates to antibiotics. In 2015, 41 faecal samples of human origin were 
processed. Out of the total of the samples that were analyzed, 17 (41.46%) were positive, 
the certainty confirmation will be performed through techniques of molecular biology. The 
phenotypic confirmation of ESBL positive strains was performed in accordance with the 
protocol recommended by CLSI. The ultimate purpose of the study aims at establishing 
some resistance genes that are common to pets and owners in order to determine their role 
in the circuit of the ESBL strains “in-cross” transmission. 

Key words: ESBL, enterobacteriaceae, pets, owners 

 
Extended-spectrum beta-lactamase-producing Enterobacteriaceae 

represent a growing public health concern. Most of the bacterial pathogens 
associated with the enteric diseases in humans come from animals and can be 
passed on directly from animals to humans or from humans to animals, either 
directly through the close cohabitation between humans and pets or indirectly, 
through food products, contaminated water or a common reservoir (6,10). These 
various ways and cotamination sources complicate the epidemiological 
investigations. The various interactions between animals and humans favour both 
both the intraspecies and interspecies exchange of resistance genes between the 
bacterial strains. The wide use of some common antibiotics for treating some 
bacterial infections both in the human and veterinary medicine favours the 
emergence of the antibiotic resistance phenomenon.  
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In Romania, the lack of some epidemiological investigations on the issue of 
antibiotic resistance conducted in the veterinary medicine, influences and affects 
the evolution of this phenomenon in human medicine. The horizontal transfer of 
genes and the encoding of extended-spectrum beta-lactamase enzymes on mobile 
genetic elements facilitates thei easy spreading. In order to get an overview on the 
phenomenon of antibiotic resistance, a “One health” (3,4) type integrating approach 
is required both in Romania and at a global level. Applying this integrative concept 
globally, concept that should use a trans-sectorial interpretation of data, can 
improve the prevention and control of bacterial infections with zoonotic and 
antibioresistant strains (2,11). 

The purpose of this study was to detect the presence of extended-
spectrum beta-lactamase producing strains of E.coli și K. Pneumoniae in the 
owners of pets and establish the resistance of the isolates to anitbiotics.  
 

Materials and methods 
 

In a first stage of our study, faecal samples from clinically healthy pets 
were collected and processed: from stray dogs, owned dogs and cats, for the 
isolation, identification and phenotypic confirmation of ESBL positive E.coli and 
K.pneumoniae bacterial strains.  

In 2015, 41 faecal samples were collected and processed from the owners 
or the veterinary staff that came into contact with the pets mentioned above.  

After collection, the faecal samples were sown on broth and incubated at 
37°C for 24 h. Due to the reduced number of enteric agents per unit of volume, 
such seeding is recommended in advance because, in some enterobacterioses, 
the enrichment of the inoculum through the sub-cultivation on the media that 
preferentially favour the multiplication of the enteric pathogens, represents a 
necessary stage (4). 

From the liquid medium, 100 μl were taken and sown on the specific 
chromogenic medium, the Oxoid Brilliance ESBL Agar medium (11), for the 
isolation of the ESBL positive Enterobacteriaceae. According to the producer’s 
specifications, Brilliance Esbl Agar contains cefpodoxime, o second-generation 
cephalosporine in which all the ESBL bacterial strains are resistant. Furthermore, 
according to the producer’s specifications, the E. coli colonies are blue, while the 
Klebsiella spp. Colonies are turquoise.  

As a result of the screening conducted, the colonies obtained were 
retransplanted on a neutral medium, TSA, with a view to their identification and 
taxonomic classification. The MIU, TSI, EMBA and TBX polytrope media were 
used, the incubation taking place at 37°C, for 24 hours for the first 3 polytrope 
media, respectively at 44.5°C, for a period of 4 hours for the identification of the 
biotype 1 Escherichia coli strains.  
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The phenotypic confirmation of ESBL Enterobacteriaceae strains was 
performed through the combined disc method, method recommended by the CLSI 
standard (3). 

This method involves the use of some discs of simple cephalosporins and 
some discs of cephalosporins whose effect is intensified by the clavulanic acid, 
discs spread at distances between 15-30 mm. For the interpretation of the results, 
the difference between the diameters of the inhibition zones or the relationship 
betweeen the diameters of the inhibition zones is compared. The increase in the 
diameter of the inhibition zone greater than 5 mm or equivalent to 50% when the 
clavulanate is present, indicates the production of ESBL.  

The following antibiotics were used: cefpodoxime, cefpodoxime/clavulanic 
acid, cefotaxime, cefotaxime/clavulanic acid, ceftazidime, ceftazidime/clavulanic 
acid, cefoxitine, cefpirome and cefepime. The phenotypic confirmation of ESBL 
strains is sometimes hindered by the existence, within the same bacterial strain, of 
the resistance genes that encode the ESBL genes and of the AmpC resistance 
genes. According to the literature, all the Ampc enzyme-producing strains are 
resistant to the action of cefoxitine and sensitive to the action of the fourth-
generation cephalosporins: cefpirome and cefepime (5).  

The ATCC 25922 strain of E. coli and ATCC 700603 (blaSHV-18) strain of 
Klebsiella pneumoniae were used as quality control reference for the test of 
sensitivity to antibiotics of the ESBL enzyme-producing strains (9). 

  

  
Fig.1. The phenotypic confirmation of 

the isolated ESBL strains; 
Fig. 2. E.coli bacterial strains on the 
Oxoid Brilliance ESBL Agar medium 
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Results and discussions 
 

After processing the data and the results obtained, the prevalence of the 
individuals bearing ESBL Enterobacteriaceae was established, this one being itself 
a statistical indicator (fig. 3).  
 

 
 

Fig. 3. Synthesis of the results after processing samples  
 

Out of the 41 processed faecal samples, 17 (41.46%) generated cultures 
on the Brilliance ESBL Agar medium, 17 presumptive ESBL-producing 
Enterobacteriaceae strains being obtained. After using the combined disc method, 
all the strains were phenotypically confirmed as being extended-spectrum beta-
lactamase producing strains.  

The prevalence of the transfer of the ESBL Enterobacteriaceae to the 
veterinary staff or the owners of pets that were considered for the study was 
41.46%.  

As far as the taxonomic classification is concerned, out of the 17 isolated 
strains, 3 (17.65%) belong to the Klebsiella pneumoniae species, and most of 
them, 14 (82.35%) belong to the E.coli species (fig. 4).  

In 2015, the same study was conducted by the same authors on clinically 
healthy pets, dogs and cats that came into direct contact with the staff analyzed in 
the present study. After processing 201 faecal samples, the prevalence of dogs 
and cats bearing ESBL Enterobacteriaceae was 29.85%.  

Although a smaller number of samples of human origin was analyzed, we 
consider that the higher prevalence of the transfer of the ESBL positive 
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Enterobacteriaceae in humans than in animals, can be explained if we take into 
consideration the subjects’ medication history, the high consumption and the 
preferential use of antibiotics presenting risks and sometimes, the lack of a solid 
hygiene. According to the CARMIN 2013 report, the level of the consumption of 
antibiotics increased by 4.5% in 2013 compared to 2012 (when it was the second 
highest consumption of antibiotics per 1,000 inhabitants in Europe) (8). 

 

 
 

Fig. 4. The result of the taxonomic classification of the obtained strain 
 

Conclusions 
 

The prevalence of the transfer of ESBL Enterobacteriaceae noticed in this 
study is 41.46% in owners or the veterinary staff that came into direct contact with 
the pets.  

The prevalence of E.coli strains was 82.35% and of Klebsiella pneumoniae 
strains was 17.65%. 

In Romania, the lack of some epidemiological investigations on the issue of 
antibiotic resistance in the veterinary medicine influences and affects the evolution 
of this phenomenon in human medicine.  
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Summary 

 

 Clinical endometritis is a common cause of infertility in cows, causing delays in 
uterine involution, low conception rates and an increased number of services per conception. 
The aim of this study was to isolate and identify the involved bacteria in the development of 
endometritis in cows, and establishing a primary treatment using antibiotic susceptibility by 
determining germs sensitivity to antibiotics from different classes. The isolated bacteria were 
stained Gram, transferred after on solid media, where they showed characteristic colonies 
and were confirmed by standard biochemical tests. The in-vitro antibiotic sensitivity test for 
each isolated and identified bacteria was done by disc diffusion method. Out of 24 samples, 
were isolated and identified 30 bacterial strains: Escherichia coli (40%), Klebsiella spp. 
(16.7%), Staphylococcus spp. (23.3%), Corynebacterium spp. (13.3%) and Streptococcus 
spp. (6.7%). This study revealed that both Gram negative and Gram positive strains showed 
an increased resistance to antibiotics from Beta-lactams Class, Penicillin Subclass. All Gram 
negative strains were sensitive to Fluoroquinolone Class antibiotics (Enrofloxacin and 
Flumequine). 

Key words: bacteria, cows, endometritis, antibiotic sensitivity. 

 
Clinical endometritis, a common cause of infertility in cows, it occurs 

usually during the post-partum period, causing delays in uterine involution, 
prolongs the time until first oestrus, causing an increased number of services per 
conception and thus low conception rates.  

Uterine diseases, such as metritis and endometritis, are highly prevalent in 
high-producing dairy cows and lead to economic losses because of decreased milk 
yield and fertility (7, 9).  
Clinical endometritis is characterised by the presence of purulent (>50% pus) or 
mucopurulent (approximately 50% pus, 50% mucus) uterine exudate in the vagina, 
21 days or more post-partum and is not accompanied by systemic signs (6, 11). 

The uterus of postpartum cows is usually contaminated with a range of 
bacteria, but this is not consistently associated with clinical disease. Infection 
implies adherence of pathogenic organisms to the mucosa, colonization or 
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penetration of the epithelium, and/or release of bacterial toxins that lead to 
establishment of uterine disease (10).  
The development of uterine disease depends on the immune response of the cow, 
as well as the species and number (load or challenge) of bacteria (10). 

Uterine infections caused by bacteria are treated with antibiotics, but the 
efficacy of such therapeutic agents needs to be evaluated from time to time due to 
continuous emergence of drug resistant bacterial strains (15). 

The aim of this study was to identify and isolate the involved bacteria in 
clinical endometritis in cattle and to establish an effective treatment using antibiotic 
sensitivity by determining germs susceptibility to different classes of antibiotics.  
 

Material and methods 
 

Twenty-four uterine secretion samples were collected from Romanian 
Black Spotted Breed cows with clinical cases of endometritis. After collection, a 
sterile nutrient broth was added to each sample and incubated at 37

o
C overnight.  

After 24 hours, these samples were inoculated by streaking method on 
Levine Eosin-Methylene Blue Agar Medium (Gram negative bacteria), Chapmann 
Medium and blood agar (Gram positive bacteria).  

The inoculated media were incubated under aerobic conditions at 37
o
C and 

were examined after 24 hours post inoculation. The isolated colonies obtained on 
LevineEosin-Methylene Blue Agar Medium were further inoculated on MIU Medium 
Base (motility, urease and indole production), on TSI Agar (Triple Sugar Iron Agar) 
and Simmons Citrate Agar, in order to establish some minimum biochemical 
characters and thus to get the taxonomic classification of the isolated strains.  

For the isolated colonies obtained on Chapmann Medium and blood agar, 
were performed Gram-stained smears andbased on their characteristic clusters, 
microscopicallyobserved, correlated with some minimum biochemical characters 
(Catalase test and Mannitol Fermentation Test) the taxonomic classification was 
obtained.  

All the isolated strains were tested for in vitro antibiotic sensitivity by disc 
diffusion method of Kirby and Bauer (1966). All the isolated colonies were 
inoculated in nutrient broth and incubated for 12 hours at 37

o
C.  

Using a sterile cotton swab dipped into the bacterial suspension, the 
surface of the Muller-Hinton agar medium was inoculated with the bacterial 
suspension.  

Antibiotic discs of Penicillin, Amoxicillin, Ampicillin, Oxacillin, Cefoxitin, 
Cefotaxime, Cefoperazon, Ceftiofur, Erythromycin, Lincospectin, Gentamicin, 
Kanamycin, Vancomycin, Enrofloxacin, Flumequine, Florfenicol, Tetracycline, 
Doxycycline, Polymyxin B, Colistin, Chloramphenicol and Trimetrophrim with 
Sulfometaxazol were placed on the surface of inoculated plates using a disk 
dispenser for antimicrobial susceptibility (Oxoid) and incubated overnight at 37

o
C.  
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Interpretation of the results was performed by measuring the diameter of 
the inhibition zone for each antibiotic disc. Obtained results were compared and 
interpreted according to the CLSI standard 2014 (16). 
 

Results and discussions 
 

Our bacteriological study of uterine secretion samples, revealed the 
presence of more aerobic organisms belonging to both Gram positive and Gram 
negative genera.  

Thus, from the total of 30 bacterial strains isolated from the 24 cows with 
clinical signs of endometritis, more than half of them wereGram negative bacteria 
(57%) and 43% of strains were Gram positive bacteria (Fig.1).  

 

 

Fig. 1. Bacterial strains distribution by their type 
 

In our study, the isolated bacterial species from the uterine secretion 
samples were distributed as following: 12 strains of Escherichia coli (40%), 7 
strains of Staphyloccocus spp. (23.3%), 5 strains of Klebiella spp. (16.7), 4 strains 
of Corynebacterium spp. (13.3%) and only 2 strains of Streptoccocus spp. (6.7%) 
(Fig. 2).Thus, these results suports Singla et al. (2001) findings, which reported that 
E.coli is the most commonly isolated bacteria in cows with clinical endometritis. 

Mixed infections were found in 85% of cases, while single infections were 
detected only in 20% of cases.  
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Fig.2. Strains of bacterial species isolated from cows with clinical endometritis 
 
Other authors, (2) isolated Staphyloccocus spp., Escherichia coli, Bacillus 

spp., Corynebacterium spp., Pseudomonas spp., Proteus spp., Klebiella spp. and 
Streptoccocus spp. from cows with clinical signs of metritis.  
Another author (13) reported the isolation of these bacterial strains from uterine 
discharge and intravaginal washing of cows suffering from endometritis.  

Regarding in vitro antibiotic sensitivity of the bacteria isolated species to 
different antibiotics, we exposed our results in two charts.  

Thus, regarding the antibiotics sensitivity for Gram negative bacterial 
strains, we noticed that all of them were resistant toAmoxycillin/Clavulanic Acid; we 
also noticed that a high percentage of Gram negative bacterial strains were 
resistant to Penicillin, Ampicillin, Oxacillin and Vancomycin (Fig. 3).  

Increased resistance to class of β-lactam antibiotics is explicable and 
normal in the current situation ofantibioresistance, knowing that the primary 
treatment for infectious episodes both in human medicine and veterinary medicine 
is made with antibiotics from class of β-lactam.  
All Gram negative bacterial strains were sensitive to antibiotics from 
class ofFluoroquinolones: Enrofloxacin and Flumequine. 

As for the antibiotic sensitivity of Gram positive bacterial strains, we noticed 
that all the strains were sensitive to antibiotics from class of β-lactam, 
Cephalosporins subclass: Ceftiofur, Cefoxitime and Cefotaxime (Fig. 4). 
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Fig. 3 Antibiotic sensitivity of Gram negative bacterial isolates from clinical cases of 
endometritis. AM-Amoxycillin/Clavulanic Acid; FUR- Ceftiofur; VA-Vancomycin; P- 

Penicillin; AM- Ampicillin; OX- Oxacillin; FOX-Cefoxitin; CTX-Cefotaxime; E-
Erythromycin; FF-Florfenicol; UB-Flumequine; EN- Enrofloxacin; K- Kanamycin; 

CN-Gentamicin; LS-Lincospectin; CF- Cefoperazone; DO-Doxycycline; TE- 
Tetracycline; PB- Polymixin; C- Chloramphenicol; TS- Sulfadiazine/trimethoprim; 

CT- Colistin. 
 

Similar to Gram negative strains, we noticed that the isolated Gram 
positive bacterial strains presented an increased resistance to antibiotics from class 
of β-lactam, Penicillin subclass: Amoxycillin/Clavulanic Acid, Ampicillin and 
Penicillin, but also for antibiotics from Macrolides class (Erythromycin) or to 
antibiotics from Cyclic Peptide class (Colistin) (Fig. 4). 

Some of the Gram positive isolated strains showed selective sensitivity for 
Enrofloxacin.  

We also noticed selective resistance to antibiotics from Fluoroquinolones 
class (Florfenicol and Flumequine) from Aminoglycoside class (Kanamycin, 
Gentamicin and Lincospectin), Sulfonamides class (Trimethoprim with 

Sulfamethoxazole) and Tetracycline class (Doxycycline and Tetracycline). 
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Fig. 4. Antibiotic sensitivity of Gram positive bacterial isolates from clinical cases of 
endometritis. AM- Amoxycillin/Clavulanic Acid; FUR- Ceftiofur; VA-Vancomycin; P- 

Penicillin; AM- Ampicillin; OX- Oxacillin; FOX-Cefoxitin; CTX-Cefotaxime; E- 
Erythromycin; FF-Florfenicol; UB-Flumequine; EN- Enrofloxacin; K- Kanamycin; 

CN-Gentamicin; LS-Lincospectin; CF- Cefoperazone; DO- Doxycycline; TE- 
Tetracycline; PB-Polymixin; C- Chloramphenicol; TS- Sulfadiazine/trimethoprim; 

CT-Colistin. 
 
The resistance of these organisms to the commonly used antibiotics, viz. 

Penicillin, Nitrofurantoin and Furazolidone may be attributed to large scale and 
indiscriminate use of these antibiotics over a long period of time (1, 8). 
 

Conclusions 
 

From the present study, we conclude that the endometritis in cattle are 
mainly caused by organisms belonging to family Enterobacteriaceae (Escherichia 
coli and Klebsiella spp.) and also by Staphylococcus spp., Coynebacterium and 
Streptoccocus spp. 

From these results it seems that Enrofloxacin and Flumequine, as well as 
the antibiotics of β-lactam class, Cephalosporins subclass: Ceftiofur, Cefoxitime 
and Cefotaxime are very effective in treating endometritis in cows.  
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Summary 
 

At the beginning of the last cold season, in a lot of imported pregnant sheep, from 
specialized breeds for meat, abortions and calving of non-viable lambs were registered, with 
a rate of 25 % .The abortion age was find out on all the gestation ages. Laboratory testing by 
PCR / rPCR, bacteriological and physicochemical techniques revealed the concomitant 
presence of Toxoplasma gondii, Chlamydophila abortus and Campylobacter spp, and 
installation of metabolic acidosis. The results for Brucella ovis by ELISA, Brucella melitensis 
by rose Bengal, Coxiella burnetii and Schmallenberg virus by PCR and Leptospira spp. by 
MAT were negative. 

Key words: Sheep, Toxoplasma gondii, Chlamydophila abortus, Campylobacter 

spp, acidosis 

 
Adapting the sheep to the intensive growth achieved by maintaining them 

in semi-stabling and / or permanent stabling, accompanied by unilateral feeding, 
deficiencies in watering and housing, led to the emergence of some pathological 
conditions of great importance in pregnancy and the perinatal period. Abortion is 
usually the consequence of a vicious metabolism, because of a physiological 
overload of gestation, over which abortigenic infectious agents may arise (1, 5, 6, 
7). Over the last decades, in Romania, in cases of abortion in sheep, were 
identified the following abortigenic agents: Salmonella Abortusovis (10-30% 
abortion, 25% mortality in newborn lambs); Chlamydophila abortus (3-30% abortion 
and premature calving); Campylobacter fetus (3-28% abortion and non-viable 
lambs and 0.5 - 4% complications after abortion); Listeria monocytogenes (0.5-8% 
abortion); Toxoplasma gondii (12% abortion and calving dead lambs); Brucella ovis 
(sporadic); Brucella melitensis (abortion and placental retention in low proportions); 
Coxiella burnetii (sporadic abortion but frequent complications after abortion or 
normal calving); Aspergillus fumigatus; Trueperella (Corynebacterium) pyogenes; 
Mannheimia haemolytica; Staphylococcus spp .; Streptococcus spp. (2.3). Some of 
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abortigenic infectious agents are subject to regulations of international trade of 
animals and animal products (7). 

Recently, at the beginning of the cold season, in a lot of imported pregnant 
sheep, from specialized breeds for meat, abortions and calving of non-viable lambs 
were registered, with a rate of 25%. The abortions occurred at all ages of gestation. 

Following the epidemiological survey, complex laboratory exams were 
performed, real time PCR were developed for detection of Toxoplasma gondii and 
the types of biological samples were established for the molecular detection tests. 

 
Materials and methods 

 
The detection of mycotoxins (fumonisin, ochratoxin, zearalenone, 

deoxynivalenol / vomitoxin, total aflatoxins) was performed on samples of pelleted 
feed specific for sheep, corn, silage, straw, lucerne mixed with chopped straw and 
dry lucerne. 

The percentage of crude protein, the humidity, the percentage of 
fermentation acids (acetic acid, butyric acid, lactic acid), and the pH value were 
analyzed in the case of silage administred to pregnant sheep. 

For drinking water there were determined the concentrations of nitrites and 
nitrates. 

The blood samples from aborted sheep were biochemical analyzed for the 
concentration of glucose, uric acid, urea, total proteins, albumin, aspartate 
aminotransferase/glutamic oxaloacetic transaminase and alanine aminotransferase 
/ glutamic pyruvic transaminase. 

Bacteriological analyzes were carried out on samples of pericardial fluid, 
lung, heart, liver, brain, intestine, mesenteric lymph node and synovial fluid; specific 
media were inoculated with samples of liver and intestine in order to isolate 
Clostridium spp and Campylobacter spp. 

The organ samples for molecular analyzes from aborted fetus or 7 days 
age lambs were represented by tissue (25 mg, or 10 mg for the spleen) or 
fingerprints of tissue harvested on sterile swabs with Dacron (Deltalab 300 263). 
The swabs were suspended in 1 ml phosphate buffered saline (PBS): 111.23 mM 
NaCl, 15.64 mM Na2HPO4 * 12H2O, 6.61 mM KH2PO4, pH 7.2 ± 0.2 (Pasteur I.), 
and 200 ul were used for the DNA extraction. The organ samples or organ 
fingerprints for Chlamydophila abortus detection were collected from the lung, 
pericardium, liver, spleen, kidneys, eyes, brain, thymus, placenta, synovial fluid. 
The organ fingerprint samples for Toxoplasma gondii detection were taken from the 
lung, pericardium, liver, brain, placenta. 

Samples of brain tissue from four aborted sheep foetus were used for the 
detection of Schmallenberg virus.  

Detection of Toxoplasma gondii was performed by three PCR assays: a 
classic one for hsp70 gene, and two others in real time PCR format with SYBR 
Green, for B1 gene and gra6 gene respectivelly; the primers sequences and 
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amplicons size were previously published (4). The thermal cyclers used were 
iCycler (Biorad), for the classic PCR, and Mx3005P (Agilent), for the real-time 
PCRs. The positive control was Toxoplasma gondii RH, ascitic fluid from a mouse 
experimentally infected in 2007 and stored at -20°C; 61.2 ng of DNA extract were 
used in the PCR classic and 1.22 pg in rPCR assays. Nuclease free water (PCR 
grade, Promega) was used as negative control. The primers concentration was 50 
pmol each (hsp70) and 12.5 pmol each (B1, gra6). The final volume for both PCR 
reactions, classic and rPCR, was 25 ul. Amplification reagent, for classic PCR, was 
illustra Ready-To-Go RT PCR Beads (GE Healthcare 27-9267-01), and Brilliant 
QPCR Master Mix (Agilent 600828), for real time PCRs. QIAamp DNA Mini Kit 
(Qiagen 51306) was used for the DNA extractions, from tissues or liquids, 
according to the protocols recommended by the manufacturer; the lysis steps were 
made by the use of TS-100 thermo shaker (Biosan) and the DNA concentration of 
the obtained extracts was quantified by Quant-it ds DNA HS assay kit (0.2 -100 ng, 
Q31851, Life Technologies), and Qubit fluorometer (Life Technologies). From 
examined samples, 1 ul of DNA extract was used in conventional PCR reactions 
and respectivelly, 2 ul in rPCRs. The cycling program for Hsp70 gene was: 94

o
C, 

10 min., 1x; 94
o
C, 1 min + 55°C, 1.5 min. + 72°C, 2.5 min, 30x; 72°C, 10 min., 1x; 

4°C, 10 min., 1x. The cycling program for B1 and gra6 genes was: 94
o
C, 10 min., 

1x; 94
o
C, 45 sec. + 55°C, 30 sec + 72°C, 45 sec, 50x; 72°C, 10 min + 25°C, 1 min, 

1x; at the end of the amplification program, in order to confirm the obtained 
amplicons,  the control by agarose gel electrophoresis TBE1.5x and the 
dissociation curve (25°C, 30 min, 1x; 95

o
C, 1 min + 55

o
C, 30 sec + 95

o
C, 30 sec, 

with data collection during the ramp from 55
o
C to 95

o
C), were performed. The 

interpretation of the rPCR results was based on the amplicon size, similar to those 
of positive control, and Tm values from dissociation curve within the range of ± 
4Tm of positive control. 

Detection of Chlamydophila abortus was made by LSI VetMAX 
Chlamydophila abortus CHLAB50 kit (Life Technologies), which is based on real-
time amplification of a fragment of ompA gene and confirmation by Taqman probe. 
The DNA extraction was performed with the commercial kit QIAamp DNA Minikit 
(Qiagen 51306), according to the protocols recommended by the manufacturer, but 
with two finally elution steps in AE buffer. The quantification of DNA extracts was 
performed similar to those mentioned above. Amplifications were performed on 
Mx3005P (Agilent). The final volume of the reaction was 25ul, and from the extracts 
were analyzed 5 ul DNA per reaction. The cycling program was: 50

o
C, 2 min, 1x; 

95
o
C, 10 min, 1x; 95

o
C, 15 sec + 60

o
C, 1 min, 50x; 60

o
C, 5 min + 25

o
C, 1 min, 1x. 

The positive control was the one from the kit, EPC (EPCCHLAB-005, FAM: 25 ± 3 
Ct, VIC/HEX: No Ct). DNA extract from the Vero cell line (FAM: No Ct, VIC/HEX: 
27 ± 3 Ct) was used as positive control for the internal control of the kit (CPI 
control). NTC negative controls: nuclease free water (PCR grade, Promega). FAM / 
HEX negative control: AE buffer (kit QIAamp DNA mini kit). 
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The results  interpretation for the field samples was: positive, if Ct FAM<45, 
and Ct VIC <45; negative, if Ct FAM >45, and Ct VIC <45.  

QIAamp cador Pathogen Mini Kit (Qiagen) was used for the RNA 
extraction, according to the manufacturer’s instructions.  

Detection of Schmallenberg virus by real-time RT-PCR was performed in 
accord with the protocol described in virotype SBV RT-PCR Kit Handbook (Qiagen, 
Germany), on SmartCycler (Cepheid). Briefly, preparation of reaction mix was 
performed in 25 μL/sample (20 μL master mix + 5 μL sample), and the real-time 
RT-PCR protocol consisted in one cycle of 45°C - 10 min and one cycle of 95°C - 
10 min, followed by 40 cycles of 95°C - 15 s, 56°C - 30 s, 72°C - 30 s. The reaction 
was valid: the positive controls had a Cq 27.4 and the negative control did not 
recover an amplification curve. 

Serologic tests for Brucella ovis (ELISA), B. melitensis (Rose Bengal), 
Leptospira spp (MAT), and PCR for Coxiella burnetii were performed by other 
veterinary diagnostic laboratories (for fee). 

 
Results and discussions 

 
The mycotoxins were present in concentrations below the levels allowed 

for each category of analyzed feed (unpublished data); however, one can notice 
that DON was present in a concentration of 4.9 mg / kg in dry lucerne (the allowed 
limit is of 5 mg / kg). Samples of drinking water were within allowed limits regarding 
to the concentration of nitrites and nitrates (unpublished data). The silage recorded 
variations in the concentration of fermentation acids (the absence of lactic acid, 
compared to 1.4% which is permissible for an appropriate silage, a lower 
concentration, 0.16 versus allowed limit of 0.7 for acetic acid) and pH values higher 
than the normal ones for a good quality silage (6.19 versus <4.2). In the case of the 
sheep which had aborted, the values of blood glucose were within 20.7 and 28.2 
mg / dL (reference range: 50-60 mg / dl), urea between 26 and 53 mg / dL 
(reference range 10-26 mg / dl), AST / GOT between 60 and 107 IU / L (reference 
range 20-60 IU / L) and the ALT / GPT between 17 and 35 IU / L (reference range 
15-44 IU / L ). Hypoglycaemia and hypouremia, together with an increased activity 
of the AST / GOT led to the diagnosis of gestation toxemia. Glucose correction was 
made by the administration of polyethylene glycol in feed 20ml / day and animal for 
10 days; then the administration of 100% glucose in feed 10 g / animal and day, for 
9 days. After this, the levels of blood glucose ranged between 43.2 and 52.9 mg / 
dl. The uric acid ranged between 1.4 and 1.6 mg / dL and the blood urea recorded 
values between 50.4 and 52.8 mg / dl. The blood total proteins ranged between 5.3 
and 6.2 mg / dL, and albumin between 1.2 and 2.4 g / l. AST / GOT values ranged 
between 33.2 and 58.2 IU / l, and the ALT / GPT between 6.9 and 7.1 IU / l. The results 
for B. melitensis, B. ovis, Leptospira spp and Coxiella burnetii were negative. 
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The results of the bacteriological and molecular tests for the presence of 
Toxoplasma gondii, Chlamydophila abortus and Schmallenberg virus are 
summarized in Table 1. 
 

Table 1.  
Results of bacteriological and PCR tests for detection of Toxoplasma gondii, 
Chlamydophila abortus and Schmallenberg virus in aborted sheep foetus and 

non-viable lamb samples  
 

Sample of 
foetal organ 
/ 7 days age 

lamb 

Bacteriological 
(n=46) 

T. gondii (Dacron swabs, 
n=22) 

C. abortus (n=31) 

SBV 
(n=4) hsp70 

(n=21) 
B1 

(n=21) 
gra6 
(n=4) 

tissues 
(n=14) 

Dacron 
swabs 
(n=17) 

heart Negative ND ND ND ND ND ND 

brain Negative Negative Negative ND ND 
Positive 

(n=1) 
Negative 

liver 
Clostridium spp. 

(n=1) 
Positive 

(n=3) 
Positive 

(n=1) 
ND Negative Negative ND 

intestine 
Campylobacter 

spp. (n=2) 
ND ND ND ND ND ND 

synovial fluid Negative ND ND ND Negative ND ND 

mesenteric 
lymph node 

Negative ND ND ND ND ND ND 

eyes ND ND ND ND ND Negative ND 

pericardium Negative 
Positive 

(n=5) 
Positive 

(n=5) 
Positive 

(n=1) 
Negative 

Positive 
(n=1) 

ND 

placenta ND Negative Negative ND Negative ND ND 

lung Negative 
Positive 

(n=2) 
Positive 

(n=3) 
Positive 

(n=1) 
Negative Negative ND 

kidney ND ND ND ND 
Positive 

(n=1) 
ND ND 

spleen ND ND ND ND 
Positive 

(n=1) 
Negative ND 

tymus ND ND ND ND Negative ND ND 

Total 
positive 

3 (46)                                
(6.5%) 

10 (21) 
(47.6%) 

9 (21) 
(42.9%) 

2 (4)           
(50%) 

2 (14) 
(14.3%) 

2 (17) 
(11.8%) 

0 (4)         
(0%) 

ND - not determined 
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From a bacteriological point of view, 3 of 46 analyzed samples were 
positive: 2 abortions (Campylobacter spp, fig. 1) and 1 non-viable lamb (Clostridium 
spp).  
 

 
Fig. 1. Sheep aborted fetus of twins gestation. Necrotic hepatitis foci (diam. 0.5 

cm). Bacteriological test positive for Campylobacter spp. 
 
 The samples analyzed for the presence of Schmallenberg virus were negative 
(fig. 2).  
 

 
 

Fig. 2. rPCR for detection of Schmallenberg virus (commercial kit SBV virotype RT-
PCR Kit, Qiagen). Amplification curve of the kit positive control. Software 

SmartCycler (Cepheid)  
 
 Toxoplasma gondii (fig.3, fig. 4) was present in about 50% of samples. The 
genetic tests for the detection of T. gondii applied to the same samples recorded 
however some discordances: gra6 generated positive results, while the two other 
tests were negative; similarly, in the case of some of the samples, hsp70 recorded 
positive results, opposite to B1 for which the same samples were negative. The 
appropriate organs for the detection of T. gondii proved to be the pericardial fluid, 
lungs and liver. The minimum appropriate concentration of DNA organ fingerprints 
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was found to be 2 ng / ul, both for hsp70 and gra6 or B1 gene-based amplification 
reactions.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. rPCR for detection of Toxoplasma gondii B1 gene. Samples of organ 
fingerprint from aborted sheep. Dissociation curve (Software MxPro QPCR v4.1D, 

Agilent). Positive samples from abortions (Tm values in the range of ± 4 Tm 
positive control). 

 

 
 

Fig. 4. Gel - electrophoresis confirmming rPCR for detection of Toxoplasma gondii, 
B1 gene. Organ samples from aborted sheep (lines 2-6). Samples of lung and 

pericardium - rPCR positive (presence of 199 bp specific amplicons, B1gene). Line 
8: positive control - Toxoplasma gondii RH; Line 1: negative control - NFW 

(Promega); line 10: standard DNA - PCR Marker (Sigma P2993). 
 
 Chlamydophila abortus (fig. 5) was present in 4 of 31 analyzed samples. 
The organs of choice for the detection of C. abortus were kidney and spleen. The 
minimum suitable concentration of DNA in the organ samples for the detection of 
C. abortus was shown to be of 20 ng / ul. Moreover, the DNA extracts from tissues 
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have been found suitable for the detection of C. abortus, and not the organ 
fingerprints.  
 

 
 

Fig. 5. Gel - electrophoresis confirmming post- real time PCR for detection of 
Chlamydophila abortus, ompA gene (LSI VetMax CHLAB50 commercial kit, Life 

Technologies). Samples of organ and organ fingerprint (lines 4-9; sample RU751-
R, line 9, positive C.abortus). Line 11: positive control - EPC. Line 1: negative 

control - NFW (Promega). Line 12: standard DNA PCR Marker (Sigma P2993). 
Lines 2.3 - negative controls Fam / Hex. Line 10 - positive control IPC (Hex: Vero) 

 
 The presence of Campylobacter spp was concomitant on the same animal 
(fetus) with T. gondii and / or C. abortus (unpublished data), as with T. gondii and 
C. abortus. 

 
Conclusions 

 
The data of chemical, biochemical, toxicological, bacteriological and 

molecular investigations obtained during this study concluded to the following: 
1. Abortions recorded in the imported herd of gestant sheep were due to a 

polifactorial etiology. 
2. The metabolic acidosis / dysmetabolic acetonaemia, hypoglicaemia, due 

to deficiencies in nutrition and physiological overload of gestation, mainly in twin 
gestation, was found to be the main cause of abortions recorded in this case study. 

3. Among the infectious abortigenic agents, there were mainly highlighted 
Toxoplasma gondii followed by Chlamydophila abortus and Campylobacter spp., 
individually or in combination on the same individual. 

4. Investigations have revealed the status of "career" of the imported sheep 
and the need to improve the international trade control and expert system 
(TRACES). 

5. The detection of T. gondii can be performed on the organ fingerprints 
collected by sterile swabs with Dacron. 
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Summary 

 

Growth and the placing on the market of products of animal origin constitute an 
important source of income for the farming population. The rational development of this 
sector is to take place through the development of the veterinary actions aimed at raising the 
level of public health in the European Union. The protection of human health against 
diseases and infections directly or indirectly transmissible between animals and man 
(zoonosis) is of a major importance. 

The zoonosis which exists in the phase of primary production must be the subject 
of a proper control in order to guarantee the achievement of the objectives of the launched 
by the Community rules. However, in the case of primary production at the origin of the 
direct supply to the final consumer or trade locally, it is necessary to protect public health. 
Zoonoses present at the level of primary production must be subject to appropriate 
supervision to ensure the objectives launched by Community regulations. However, if 
primary production to the direct supply to the final consumer or to local shops, it is necessary 
to protect public health in accordance with local veterinary. 

Given the economic losses recorded in a farm dairy, domestic type, in Timis county, 
because of subclinical mastitis, research of this work were directed towards identifying and 
characterizing coagulase negative staphylococci involved in the etiology of cows mastitis, 
respectively determination of antibiotic susceptibility. In mastitic milk samples were isolated 
and identified six species of coagulase-negative staphylococci (S. xylosus, S. epidermidis, S. 
haemolyticus, S. chromogenes, S. sciuri, S. saprophyticus) in a ratio of 37.38%. 

The predominant species of coagulase-negative staphylococci isolated from 
samples of milk were S. xylosus, S. epidermidis or S. haemolyticus. After testing 

staphylococci strains isolated from cows CN mastitis, to antibiotics were identified methicillin-
resistant strains and more type of resistance to β-lactams, tetracyclines, macrolides and 
polymyxin B . 

Key words: staphylococi, bovine, mastitis, milk 

 
Mastitis are considered inflammatory processes of the mammary gland of 

cattle that produce physicochemical changes, pathological, bacteriological, of 
glandular tissue and milk. Mastitis is the most costly disease of dairy cows found in 
its growth (2,10). 
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Growing and marketing of products of animal origin constitute an important 
source of income for farmers. Rational development of this sector takes place 
through the development of veterinary measures aimed at raising the level of public 
health in the European Union. Protection of human health against diseases and 
infections directly or indirectly transmissible between animals and humans 
(zoonoses) is of paramount importance (2). 

Zoonoses present at the level of primary production must be subject to 
appropriate supervision to ensure the objectives launched by Community 
regulations. However, if primary production to the direct supply to the final 
consumer or to local shops, it is necessary to protect public health in accordance 
with local veterinary (10, 12). 

There is in this case a close relationship between producer and 
consumer. This production does not have significant effects on the average 
prevalence of zoonoses in animal populations. The general requirements for 
sampling and analysis may not be practical or appropriate for producers with very 
small numbers of animals that are located in regions suffering from special 
geographical constraints (2, 10, 11, 12). 

Given the economic losses recorded in a farm dairy, domestic type, in 
Timis county, because of subclinical mastitis, research of this work were directed 
towards identifying and characterizing coagulase negative staphylococci involved in 
the etiology of mastitis in cows, respectively determination of antibiotic 
susceptibility. 
 

Materials and methods 

 
In this study, a dairy farm in Timis County, with a herd of 35 cows were 

conducted indirect tests for diagnosing clinical mastitis and subclinical, using R-
Mastitest. 

The experiment was conducted over a period of 3 months in the period 
March-May 2015 were collected 65 samples of milk. All samples were submitted for 
examination with indirect tests for detecting mastitis (Califormia Mastitis Test). 
From indirect tests positive cases, were collected 45 milk samples, which were 
processed for bacteriological exams and antibiotics sensitivity test. Following the 
results obtained was instituted antibiotic treatment. 

The farm is situated in the Izvin, Timis County by arranging a cow barn in 
the household. Feeding is done manually (fibrous and concentrates) from a single 
feeding. Missing cows silage rations. Drinking is the constant drinkers. Garbage 
disposal is done manually, from a platform located about 50 meters from the stall. 
Milking system is to bottle the milk is collected in a cooling tank located in a room at 
the end of the barn. Meeting the cooling tank is located comply with hygiene and 
veterinary regulations. 

Antisepsis before milking of the mammary gland consists of washing of 
breast, wiping with paper and application the P3-Oxyfoam product (manufactured 
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by Ecolab) and after milking using the product P3-Io-Shield (Ecolab). To clean the 
milking machines and cooling tank using P3-Chlorasept product. 

For bacteriological samples of milk were processed in the laboratory 
research in bacterial infectious diseases from the Department of Infectious 
Diseases and Preventive Medicine in the Faculty of Veterinary Medicine Timisoara. 

Identification of bacterial agents from milk samples collected was only 
possible if they were isolated in pure culture. Subsequently, it switched to the study 
of the morphological and biochemical isolated bacterial agents. Therefore, 
bacteriological samples of milk collected included the following steps: 

 sampling of milk; 

 bacterioscopic exams (direct examination of milk samples); 

 isolation of bacterial agents in pure culture; 

 typing isolated bacterial agents by establishing morphological 
characters, cultural and biochemical. 

In order to have accurate results from bacteriological point of view, milk 
samples were collected with special care so that they are less exposed to 
contamination with bacteria from the environment, as follows: 

 udder and teats were washed and dry well with paper towels; 

 in which the test tubes were collected milk samples were sterilized 
in advance. After closing containers have passed each of the sample number; 

 at harvest, containers were kept in almost horizontal position to 
avoid any contamination of milk with impurities from the skin or hair fallen cow 
examined. 

Normally, it is recommended that the sampling of the milk in order to 
achieve bacteriological examinations to be carried out after the removal of the first 
streams of the teat channel, in which germs can penetrate from the outside. 

It is also important to remember that processing of milk samples is very 
important time elapsed since the time of harvest until bacteriological examinations. 

For a time less than 6 hours, milk samples can be processed immediately. 
If the time exceeds 6 hours, refrigeration is required, namely the samples 

of milk to be transported in refrigerated boxes, but in this case it does not exceed 
24 hours and examined. 

For bacteriological, keeping milk samples refrigerated more than 24-48 
hours, allows multiplication and numerical growth of other microorganisms 
(psychrophilic) than those considered causal etiological agent. 

They were studied to identify the etiologic agents of mastitis only crop 
monocultures or those who had more than two types of colonies, one of which 
predominates. 

Purification of bacterial etiologic agent was carried out by a single colony 
bedding, with the aid of a bacteriological loop, and passing it on a selective medium 
specific for the type of bacterial partially identified. 

Later, after the partial identification and purification was passed typing 
isolated bacterial agents by determining metabolic or biochemical characteristics. 
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Initially, for each culture were studied two types of reactions or assays, 
which shows the presence of oxidizing or reducing enzymes, oxidase and catalase 
respectively. These assays distinguish indirectly genera Staphylococcus spp. 
(which are catalazo positive and oxidazo negative, with the exception of 
Staphylococcus aureus subsp anaerobius), Streptococcus spp. (which are oxidazo- 
and catalase-negative) and Micrococcus spp. (which are oxidazo- and catalase-
positive). 

For taxonomic classification of bacteria isolated from milk tests were used 
API Staph, products of BioMerieux SA of France. 

Antibiotic susceptibility testing 
Strains of CN staphylococci isolated tested for sensitivity to antibiotics, was 

used Kirby-Bauer disc diffusion method. The following antibiotics were used: 
ampicillin with sulbactan, amoxycillin with clavulanic acid, tetracycline, doxycycline, 
gentamicin, kanamycin, erythromycin, vancomycin, ciprofloxacin, polymyxin B, 
novobiocin, rifampicin, pristinamycin, lincomycin, ceftrioxone, cefaxitrizine and 
cefaclor. By susceptibility testing of staphylococci strains isolated from mastitis 
milk, it was watched multiple antibiotic sensitivity determination, namely methicillin. 

 
Results and discussions 

 
Of all isolates in this study were within the Staphylococcus genus 

commonly identified species of coagulase-positive in all 28 strains (62.22%, 28/45) 
and 14 strains of S. aureus (16%) 8 strains of S. intermedius (12%) and 6 strains of 
S. hycus (4%). 17 strains were isolated (37.38%, 17/45), which were identified and 
classified in six species of coagulase-negative, namely: five strains of S. xylosus 
(20%), four strains of S. epidermidis (16%), 3 strains of S. haemolyticus (12%), 2 
strains of S. chromogenes (8%) and 2 strains of S. sciuri (8%), and a strain of S. 
saprophyticus (4%) . 

S. xylosus was the species most commonly isolated (5 strains - 20%) of all 
staphylococcal isolates (25 strains). Of the 25 staphylococcal strains isolated CNS 
have frequencies between 4.0 to 20% containment. 

CNS of the 17 strains isolated from mastitis cows, the species most 
frequently isolated were S. xylosus (20%), followed by another 5 species: S. 
epidermidis (16.0%), S. haemolyticus (12%), S. sciuri respectively S. chromogenes 
(both with and S. saprophyticus 8 (4%). 
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Table 1 
Frequency isolation of CNS in mastitic milk 

CN staphylococci species 
Nr. of 

samples/pos 
sitive for CMT 

Positive samples for CNS (no. of 
isolates) 

Nr.  % 
S. xylosus 65/45 5 11.12 

Staphylococcus epidermidis 65/45 4 8.89 
Staphylococcus 

haemolyticus 
65/45 3 6.67 

Staphylococcus 
chromogenes 

65/45 2 4.45 

Staphylococcus sciuri 65/45 2 4.45 
Staphylococcus 
saprophyticus 

65/45 1 2.23 

Total  65/45 17 37.38 

 
Coagulase-negative staphylococci have been isolated for two cases of 

clinical mastitis, in association with coagulase-positive staphylococci. Subclinical 
mastitis on evolving were coagulase-negative species isolated only by 
staphylococci. 

Bacteriological examination on sheep blood agar 5%, coagulase-negative 
staphylococci conducted variable haemolysis depending on bacterial species as 
follows: α haemolysis type, S. chromogenes and S. haemolyticus; haemolysis type 
β, S. xylosus, S. sciuri; absence of hemolysis to S. epidermidis, S. saprophyticus 
and some strains of S. xylosus, S. sciuri and S. chromogenes. 

Reaction of CNS on hiperclorurat Chapmann agar, varied thus being 
observed the following reactions: positive reaction to the species S. xylosus (late), 
S. sciuri (late), S. chromogenes negative reaction species, S. epidermidis and 
variable reaction the species S. haemolyticus and S. saprophyticus. 

 
Results of antibiotics susceptibility test 
Regarding behavioral testing to antimicrobials, CN staphylococci presented 

the greatest sensitivity to ciprofloxacin, novobiocin, vancomycin, ceftriaxone, 
cefoxitim, rifampicin, cefaclor, pristinamycin and ampicillin/sulbactan. 
Staphylococcal strains were sensitive, in varying proportions, to: gentamicin, 
tetracycline, kanamycin, erythromycin, doxycycline and lincomycin. All tested of 
CNS strains have been shown to be resistant to polymyxin B. In the case of the 
staphylococcal strains tested, there was resistance to several groups of antibiotics 
used to treat mastitis in cattle: β-lactams antibiotics (methicillin), aminoglycosides 
(gentamicin, kanamycin), macrolides (erythromycin) and tetracyclines (tetracycline, 
doxycycline). It was noted that the phenomenon of multiple antimicrobial resistance 
test. In the literature, the multiple antibiotic resistance is defined as the same 
strains of bacterial resistance to 4 or more antibiotics. 
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Table 2 
Test results of antimicrobial sensitivity to CNS 

Antimicrobial name 
(Minimum inhibitory 

concentration) 

No. of sensitive isolates  

S. 
xylosus 
(n=5) 

S. 
epidermidis 

(n=4) 

S. 
haemolyticus 

(n=3) 

S. 
sciuri 
(n=2) 

S. 
chromogenes 

(n=2) 

S. 
saprophyticus 

(n=1) 
Methicillin - ME - 30 

µg 
5 3 2 2 2 1 

Gentamicin - CN - 10 
µg 

2 2 2 1 2 0 

Tetracycline - TE – 
30 µg 

1 2 1 1 1 0 

Ciprofloxacin - CIP - 
30 µg 

5 4 3 2 2 1 

Kanamycin - K - 30 
µg 

2 1 1 1 1 1 

Novobiocin - NV - 30 
µg 

5 4 3 2 2 1 

Doxycycline - DO - 30 
µg 

3 2 1 1 2 0 

Erythromycin - E - 15 
µg 

2 2 1 2 1 0 

Vancomycin - VA - 30 
µg 

5 4 3 2 2 1 

Ceftriaxone - CRO - 
30 µg 

5 4 3 2 2 1 

Cefoxitin - FOX - 10 
µg 

5 4 3 2 2 1 

Polymyxin - PB - 50 
IU 

0 0 0 0 0 0 

Rifampicin - RA - 30 
µg 

5 4 3 2 2 1 

Lincomycin - L - 30 
µg 

4 2 1 1 1 0 

Cefaclor - CEC - 30 
µg 

5 4 3 2 2 1 

Pristinamycin - PT - 
15 µg 

5 4 3 2 2 1 

Ampicillin/sulbactan - 
SAM - 30 µg 

5 4 3 2 2 1 

 
Table  3 

Resistance models of coagulase-negative staphylococci isolated from 
mastitis milk 

CN staphylococci species Models of antibiotics resistance (no. of isolates) 

S. xylosus CN (3), TE (4), K (3), DO (2), E (3), PB (5), L (1) 
Staphylococcus epidermidis TE (2), CN (2), L (2), K (3), ME (1) 

Staphylococcus haemolyticus TE (1), K (1), E (1), PB (3), ME (1) 
Staphylococcus chromogenes TE (1), E (1), L (1), K (1), PB (2) 

Staphylococcus sciuri TE (1), CN (1), K (1), DO (1), PB (2), L (1) 
Staphylococcus saprophyticus PB (1), CN (1), TE (1), DO (1), E (1), L (1) 
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Analyzing the results of the table we can see that antibiotics sensibility was 
variable depending on the group of antibiotics. 

If antibiotics: novobiocin, rifampicin, pristinamycin, ciprofloxacin, 
vancomycin, ceftriaxone, cefoxitin, cefaclor and ampicillin/sulbactan, the number of 
sensitive strains were 100%, all isolates were sensitive (Table 2). This suggests 
that the tested strains isolated from mastitic milk to which these antibiotics were not 
used. 

Against used β-lactams (methicillin, ceftriaxone, cefoxitin, cefaclor, 
ampicillin with sulbactan) antibotics sensitivity was total, except Staphylococcus 
aureus, which were isolated two resistant strains. Of these methicillin-resistant 
strain of S. epidermidis and S. haemolyticus one (Table 2 and 3). The strains 
tested were mostly sensitive to other β-lactams, as a result of previous treatments 
done correctly. 

The phenomenon of antibiotic resistance, β-lactams in the case, is based 
on genetic determinants of plasmid and chromosomal type, β-lactamases 
governing synthesis, broad-spectrum, ensuring the resistance. Resistance to 
methicillin is transmitted by plasmids (R factor) and having a pattern common to 
other β-lactams. For this reason methicillin-resistant staphylococcal strains are 
considered particularly zoonotic risk, strains having a complex circuit or human-
animal-human (4, 15). 

Compared to aminoglycosides (gentamicin, kanamycin), and macrolides 
(erythromycin and vancomycin), antibiosensibilitatea was different, being maximum 
to vancomycin (Tables 2 and 3). In the case of gentamicin were isolated 8 strains 
resistant to kanamycin and 10 strains respectively nine strains resistant to 
erythromycin (Table 2 and 3). 

Most of the strains were resistant to polymyxin B (13 strains), through the 
use of topically applied preparations containing this antibiotic (Table 3). 

Antibiosensibilitatea to tetracyclines (tetracycline, doxycycline) was 
reduced 19 strains being resistant to this group of antibiotics to which resistance 
phenomenon is type plasmid and chromosomal (11 strains tetracycline and 8 
strains to doxycycline) (Tables 2, 3). 

All tested strains were susceptible to ciprofloxacin, because this quinolone 
drug therapy is used in dairy cows. 

The development of resistance staphylococci to different antibiotics, it is a 
consequence of wasteful use in the treatment of mastitis in cows. Antibiotics used 
irrationally creates a selective pressure being selected and transmitted genetic 
determinants of type plasmid and chromosomally. Consequently, the phenomenon 
of multiple resistance intra- and interspecific that is transmitted. Methicillin 
resistance of special importance as it can be associated with resistance to β-
lactams and other antibiotic groups (7). 

After testing staphylococci strains isolated from cows CN mastitis, against 
17 antibiotics were identified methicillin-resistant strains and more rezistotipuri, β-
lactams to, tetracyclines, macrolides and polymyxin B. 
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The data on methicillin resistance and rezistotipurile identified are similar to 
the results communicated by other authors on the phenomenon of antibiotic 
resistance (1, 6, 9, 15, 16, 17). 

Data obtained from this study are important in terms of knowledge on CNS 
involved in mastitis cows, respectively phenomenon of resistance in a bacterial 
isolates. These data are consistent with the data reported in the literature. 

Thus Pyorala and Taponen (10) in a study on the role of CNS, emerging 
pathogens of mastitis in cows, they concluded that these bacteria are common 
pathogens of mastitis in many countries, that these infections remain in stage 
subclinical or manifest clinical signs deleted. These issues lead to persistent 
infections, the number of somatic cells in milk, but also affecting the quality of milk 
production decrease possibility. All this has an economic impact by restricting the 
use in industry. The predominant species in mastitis cows are S. simulans and S. 
chromogenes. 

Jake EL et al. (4) in another study carried out in Egypt, on 884 milk 
samples from cows, buffaloes, sheep and goats, he has described a frequency of 
isolation of SNA these milk samples from cases of subclinical mastitis: 16.6%, 
59.4%, 50% and 55.6% respectively. Among the species isolated were 
Staphylococcus xylosus, Staphylococcus cohnii, Staphylococcus haemolyticus, 
Staphylococcus hominis, Staphylococcus saprophyticus, Staphylococcus 
chromogenes, Staphylococcus lentus, Staphylococcus simulans and 
Staphylococcus lugdunensis. 

HOSSEINZADEH and HIS DASTMALCHI (8) in a study conducted in the 
provinces of East and West Azerbaijan, Iran, isolated 108 strains of CNS in 158 
mastitic milk samples. They identified nine different species of CN stafilcoci: 44 
Staphylococcus haemolyticus (40.7%), 17 Staphylococcus chromogenes (15.7%), 
11 Staphylococcus epidermidis, Staphylococcus warneri and Staphylococcus 
cohnii (10.2%), 6 Staphylococcus simulans (5.5%), 4 Staphylococcus hominis 
(3.7%), 3 Staphylococcus capitis (2.7%) and 1 Staphylococcus xylosus (0.9%). S. 
haemolyticus, S. warneri and S. chromogenes were isolated and clinical mastitis. 

In 2010, a study by Brinda et al. (3) identified 10 species of coagulase-
negative staphylococci in mastitic milk samples. The predominant species were S. 
xylosus, S. chromogenes, S. lentus and S. sciuri.  
 

Conclusions 
 

In mastitic milk samples were isolated and identified six species of 
coagulase-negative staphylococci (S. xylosus, S. epidermidis, S. haemolyticus, S. 
chromogenes, S. sciuri, S. saprophyticus) in a ratio of 37.38%. 

The predominant species of coagulase-negative staphylococci isolated 
from samples of milk were S. xylosus, S. epidermidis or S. haemolyticus. 

Of milk from cows with subclinical mastitis were coagulase-negative 
species isolated only by staphylococci. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 

 

 50 
 

 

After testing staphylococci strains isolated from cows CN mastitis, to 
antibiotics were identified methicillin-resistant strains and more type of resistance to 
β-lactams, tetracyclines, macrolides and polymyxin B. 
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Summary 
 

The PRRS syndrome has rapidly expanded in intensive rearing pigs farm, where is 
producing significant economic losses. The researches followed the seroprevalence of this 
syndrome in 7 in young swine farms after weaning. There were prelevate blood samples 
from 20 pigs, at 2.5 youth -3 months of age (R1) and after an interval of 2 months (R2). 

PRRS antibodies were detected with INGEZIM PRRS 2.0 1.1.PR2.K.1. kit and 

the results have been processed and graphically presented. PRRS antibodies were detected 
in six farms, youth A swine farm being negative on both tests. 

At young swine aged 2.5-3 months seroprevalence was between 27.37% and 
100% and R2 seroprevalence was between 51.23% and 100%. The dynamic evolution of 
this indicator proves the existence of the phenomenon of seroconversion corresponding 
controlled expansion of the disease in flocks. 

Key words: PRRS, seroconversion, antibodies 

 

PRRS is a dominant component of infectious pathology of pigs reared 
intensively. After reporting this disease in the USA and Europe, followed a rapid 
expansion and currently endemic disease progresses, is known worldwide (5,7). 

The existence of predisposing intrinsic and extrinsic factors favoring 
development and expansion of this syndrome, and the economic losses produced 
by it are significant (5,7). 

Control of the PRRS are based on general and specific measures, 
serological surveillence is recommended to follow the frequency in swine farms 
(2,6). 

The research was conducted in seven farms, of youth swine growth, being 
monitorizated the seroprevalence of the disease, on youth. The presence of 
specific antibodies was detected at age 2.5 - 3 months and 5.5 to 6 months. 
 

Materials and methods 
 

For the detection of specific antibodies were taken 25 blood samples from 
the jugular confluence of youth swine randomly as follows: 

- The collection I-a (R1) at the age of 2.5 to 3 months; 
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- An second collection (R2) at the age of 5.5-6 months. 
The sera were decanted after expression and individually labeled, in 

Eppendorf tubes, being kept in the freezer. 
Specific antibodies were detected by immunoassay test kit using INGEZIM 

PRRS 2.0 1.1.PR2.K.1. This technique is based on indirect variant which allows the 
detection of antibodies induced by antigen present at ORF 7 both, European and 
American strains (8). 

Results are expressed as a ratio of positivity (S / P) calculated as follows: 
- Positive sample (S / P≥40) 
- Negative sample (S / P <40). 
 

Results and discussions 
 

Serological examination confirmed the evolution of PRRS syndrome in 
monitorizated farms and established its seroprevalence. The results were 
processed and summarized in table 1, being observed the dynamic evolution of 
geometric mean titers of specific antibodies and frequency of positive samples, 
depending on the age at which the samples were collected. 

Analyzing these results it is observed that PRRS syndrome was confirmed 
serologically in six farms with young swine of different ages and, in farm A were 
negative results on both tests. 

In young swine monitored the seroprevalence of PRRS syndrome, at the 
age of 2.5 to 3 months was variable, the frequency of positive samples being 
between 23.41% and 100%. At the age of 5.5-6 months increased frequency of 
positive samples being between 33.36% and 100%. 

In farms B and E all samples examined were positive, regardless of the 
age at which young swine were collected. 

The results obtained demonstrate the existence of an immune response 
after infection, in dynamics, highlighted by growing values of the geometric mean 
titers of specific antibodies based on the age at which young swine sampling was 
performed. 

The phenomenon of seroconversion and increased numbers of positive 
samples demonstrate the expansion of the PRRS syndrome at young swine as a 
result of horizontal and vertical transmission of the infection. Through these 
transmission mechanisms syndrome PRRS is maintained in farms with closed 
circuit, this being evidenced by epidemiological researches. 

In Romania, Stănuică D. et al., have been performed serological studies in 
primary PRRS outbreaks and they have found that prior to the occurrence of 
disease, serum samples taken from both sows and piglets of groups were negative, 
but after the appearance of disease as a result of seroconversion 75.8% of 
samples from sows and 92.5% of samples of weaned piglets were positive (6). 

Maes. D. et al. in 1997, conducted an seroepidemiological investigation in 
50 farms for fattening pigs frequency PRRS and found that 96% of control animals 
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were serologically positive demonstrating the spread of the disease in young swine 
for fattening (3). 

Mejia Silva, W., et al. in 2012, investigated 16 farms pigs using serological 
immunoassay test, for the presence of PRRS. The quote authors found that 50% of 
farms were investigated serologically positive to the disease (4).  

Results provided by the serological study, in swine effective youth, are 
consistent with the results quoted authors, proving extent of the disease in swine 
herds and the existence of the phenomenon of seroconversion. 

In control of PRRS syndrome seroprevalence syndrome by serological 
cross contributes to the development of programs on limiting spread of the disease 
in swine farms. 

Establishing seroprevalence by cross serological investigation, contributes 
to the development of programs on limiting spread of the disease in swine farms 
(1,2,3). 

 
Table 1 

The results of the serologic exam 

No FARMS POSITIVE SAMPLES MG 

R1 R2 R1 R2 

1 A - - - - 

2 B 100% 100% 2.95 3.51 

3 C 27.26% 36.35% 2.75 3.72 

4 D 30.00% 33.36% 2.90 3.82 

5 E 100% 100% 3.12 3.85 

6 F 41.15% 56.23% 2.85 3.79 

7 G 23.41% 46.14% 2.90 3.61 

 
Conclusion 

 
In investigated farms the development of the PRRS syndrome was 

confirmed on youth swine monitored; 
Serological examination revealed the seroconversion phenomenon, 

characteristic to active outbreaks of this syndrome, at both youth and sows. 
Serological examination performed by immunoassay test can be used as a 

diagnostic and as a method of epidemio, of PRRS syndrome in swine farms. 
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Summary 

 

The prevalence of clinical mastitis in buffaloes and cows is considered similar by 
the literature ranging from 8 to 40% and 19.9% to 44.8%, respectively. The percentage is 
highly variable depending on the region and raising technology. Nevertheless, not much is 
known about subclinical mastitis agents in buffaloes in Romania. The aim of the study was 
to comparatively evaluate the prevalence and etiology of mastitis in dairy buffaloes and cows 
from Transylvania. Additionally, antimicrobial susceptibility profile of microorganisms isolated 
from milk samples was tested. The research was carried out on a group of buffaloes (n=108) 
and a group of Romanian Spotted and Red Holstein cows (n= 211). After the physical 
examination of the mammary gland, R. Mastitest was performed to diagnose subclinical 
mastitis. Subsequently, a total number of 56 milk samples from the buffaloes, and 28 milk 
samples from the dairy cows were collected. Classical microbiological methods were used to 
cultivate the bacteria from the milk samples and the Kirby-Bauer disk diffusion technique 
was performed to evaluate the sensitivity/resistance to antibiotics commonly used to treat 
the disease, such as ampicillin, amoxicillin, enrofloxacin, cloxacillin and oxytetracyclin. 
Antibiotic resistant or highly resistant staphylococci were encountered in almost all milk 
samples in bovine mastitis (90%) compared to the buffaloes where Streptococcus spp was 
present in the highest percentage (71.42%). The results indicated that frequent and 
uncontrolled use of antibiotics against mastitis or other current diseases of both buffaloes 
and dairy cows led to the development of multi- or total resistance to antibiotics. The highest 
overall sensitivity for the isolated strains was recorded for amoxicillin in both species. 

Key words: buffaloes, dairy cows, subclinical mastitis, antibiotic resistance 

 
Mastitis is a severe disease commonly found in dairy cows and buffaloes in 

Romania causing great economic losses due to a reduction in milk yield as well as 
lowering its nutritive value. Mastitis is characterized by pathological changes in the 
glandular tissue of the udder and physical, chemical, and bacteriological changes 
in the milk (10). Due to the involvement of multiple etiological agents, mastitis 
always represented a challenge to veterinarian all over the globe (11). Depending 
on the climatic condition, habitat and technology, etiological agents may vary and 
the involvement of pathogenic bacteria such as Staphylococcus aureus, 
Streptococcus agalactiae and environmental pathogens such as S. dysgalactiae, 
S. uberis, Corynebacterium bovis and coagulase negative Staphylococcus, viruses, 
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fungi and protozoa transform mastitis an compilation of most pathogens (2, 5, 8). In 
spite of advancement in management (1), milk remains an excellent culture 
medium for the growth of almost all kind of microbes (5). Due to numerous zoonotic 
agents, such as mycobacteria, Brucella, leptospirae and also agents that cause 
intoxications, transferred via the milk to consumers, mastitis of various origins 
represent a threat to human health, thus an important research topic for 
veterinarians and physicians (4) . This study aimed to compare mastitis outbreaks 
in buffaloes and dairy cows from Transylvania from etiological and epidemiological 
points of view. Additionally, antimicrobial susceptibility profile of microorganisms 
isolated from milk samples was tested. 
 

Materials and methods 
 

The study was carried out on a group of buffaloes (n=108) and a group of 
Romanian Spotted and Red Holstein cows (n= 211), previously diagnosed with 
subclinical mastitis by using R Mastitest, a local diagnostic kit is based on the 
principle of Californian Mastitis Test - CMT (9). Mixing the milk sample with an 
equal amount of the reagent resulted in the dissolution and rupture of cell and 
nuclear membranes, which lead to the release of DNA molecules, forming a gel. 
The higher the number of disrupted cells from the milk sample (neutrophiles, 
macrophages, lymphocytes and epithelial cells) is, the more consistent the gel is.  

Approximately 2 ml of milk from each quarter were collected into a plastic 
paddle that has 4 shallow cups marked A, B, C and D (corresponding to the four 
mammary quarters). An equal amount of reagent was added to the milk. The 
paddle was then rotated to mix the contents. In approximately 10 seconds, the 
score should be read while continuing to rotate the paddle. The reaction 
disappears within 20 seconds, so that the test must be read quickly. The reagent 
reacts with the white blood cells and the mixture thickens or gels proportionally to 
the amount of protective cells present. The results of the test, based on the 
thickness of the gel, could range from negative (no infection, the mixture remains 
liquid without precipitation) to intensely positive (mastitis, immediate appearance of 
the persistent gel consistency, in spite of shaking) (3).  

To become accurate and consistent, this test should be performed on 
animals with a known somatic cell count (SCC). Subsequent to grouping by R-
Mastitest, milk was sampled from positive individuals and cultured in a simple broth 
for 24 hours at 37ºC. Isolated colonies were obtained by transfer from the broth to 
agar plates. Simultaneously, smears and bacterioscopic examination were 
performed. Bacteria that showed grouping and shape/size typical for 
Staphylococcus spp . were transferred to Chapman agar in order to obtain pure 
cultures, which were then identified by API Staph 20.  

Hemolysis of the isolated Streptococcus spp. and Staphylococcus spp. 
strains was monitored on blood agar. Kirby Bauer disc diffusion method on Muller-
Hinton agar was used to investigate the sensitivity/resistance to antibiotics 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 

 

 58 
 

 

ampicillin, amoxicillin, enrofloxacin, cloxacillin and oxytetracyclin. The results were 
interpreted by measuring the inhibition areas around the antibiotic discs.  

 
Results and discussion 

 
Bacteria found at the udder level in dairy animals represent their 

microbiota, with no harmful influence in the majority of the cases. When 
environmental factors intervene, including changes in feeding, technological 
mistakes or changes in the macro and microclimate, these agents, or others 
aquired from the environment could induce pathological changes and cause 
mastitis (4-6, 8).  

As a result of the microbiological examinations, four different bacterial 
genera in buffaloes (fig.1) and five in cows (fig.2), respectively, were isolated and 
identified from all the milk samples. Gram positive bacteria were the most prevalent 
in both species.  
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Fig. 1. Streptococcus spp. showed the highest prevalence in buffalo mastitis 
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Fig. 2. Staphylococcus spp. showed the highest prevalence in buffalo mastitis 

 
Their distribution was presented figure 1 and 2, indicating the presence of 

a number of species, of which the most incriminated is Streptococcus spp. (fig 1) in 
71.42% of the cases in buffaloes and Staphylococcus spp. (fig. 2) in 90% of cases 
in dairy cows. Based on these results, it could be stated that the most frequently 
isolated bacteria from buffalo or cow milk, in case of subclinical mastitis belonged 
to the genus Streptococcus or Staphylococcus, respectively. 

Gram negative bacteria were also present, but in a much smaller (between 
5 and 9%) proportion, while E.coli was present in a higher percentage when 
compared to other gram-negative agents.  

Since mastitis in cows proves to be a severe disease most of the times, 
antibiotics were used in a non-discriminatory manner to control the bacterial 
agents. Knowledge about antibiotic resistance trends over time is important to 
ensure long-term efficacy of the antibiotic and to help guide the veterinarian in 
selecting the most appropriate antibiotic for treatment of specific mastitis cases.  

In the framework of responsible use of antibiotics, monitoring is 
emphasized as a key tool to detect and follow the emergence of resistance in 
addition to providing veterinarians data to optimize the treatment. In emergency 
situations, surveillance data can help provide rational therapy before sensitivity 
testing, to save the lives of diseased animals and ensure their welfare (6, 7). 
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Fig. 3. The comparative antibiotic sensitivity test results for bacterial strains 
isolated from buffaloes and dairy cows  

  
In this study, the Kirby-Bauer disk diffusion technique was performed to 

evaluate the sensitivity/resistance to antibiotics commonly used to treat the disease 
in dairy cows and buffaloes in Transylvania. Out of the antibiotics described in 
methods, the most effective for both cows and buffaloes was amoxicillin. There 
were differences in terms of resistance to certain antibiotics in cows and buffaloes, 
the least effective for buffaloes and for cows being oxytetracycline and cloxacillin, 
respectively.  

The results indicated an increased resistance to antibiotics, either as total 
resistance or resistant colonies, to all tested antibiotics.The antibiotic susceptibility 
encountered in this study in relation to the retrospective epidemiological survey of 
antibiotic therapy for the animals showing mastitis could guide the treatment toward 
obtaining favorable results in treating this disease. 

 
Conclusions 

 
The results indicated that frequent and uncontrolled use of antibiotics 

against mastitis or other current diseases of both buffaloes and dairy cows led to 
the development of multi- or total resistance to antibiotics. The microbial flora 
isolated from animals with subclinical mastitis could be either a subject for direct 
selective pressure exerted by the antibiotics used in udder therapy, or subject to 
the transfer of antibiotic resistance from the environmental microflora.  
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Summary 
 

Bovine mastitis, the most significant and costly disease of dairy herds, has vast 
effects on farm economics due to reduction in milk production. The bacterial etiology of 
mastitis exerts its impact on both the local and systemic immune effectors, thus the immune 
status of the animals can help in predicting the outcome of the disease (Giupana et al., 
2015). The investigations aimed to monitor the changes in non-specific systemic humoral 
and cell-mediated immunity in cattle of different breeds, previously diagnosed with 
subclinical mastitis (n=10), when compared to a healthy group (n=9). The cattle originated 
from private households located in NW Transylvania. Milk and blood samples were collected 
from each animal, and further tested by the use of precipitation techniques to quantify total 
immune globulin levels and the carbon particle inclusion test to monitor the phagocytosis 
from whey and blood, respectively. The study revealed that there were no statistically 
significant differences between the total immunoglobulin present in the serum of the cattle 
diagnosed with subclinical mastitis (0.31±0.079 optical density units, ODU) when compared 
to the healthy ones (0.26±0.088 ODU). Values for phagocytosis were significantly higher 
(p<0.01) in mastitic (2.24±0.92 ODU) versus healthy (4.33±0.71) animals. Moreover, the 
higher values obtained for phagocytosis in cows with subclinical mastitis suggested a 
stronger involvement of non-specific cell-mediated rather than humoral systemic immunity in 
this category. 

Key words: subclinical mastitis, total immunoglobulin, phagocytosis 

  
There are numerous factors that influence the productive capacity of dairy 

cattle, such as: poor nutrition, unefficient management and various diseases. 
Mastitis is considered to be the outcome of interaction between various factors in 
connection with the host, such as pathogens and the environment (5). In spite of 
advancement in scientific skill and management (2), milk remains an excellent 
culture medium for the growth of almost all kind of microbes (8). Infectious agents, 
in particular various species of bacteria, are the most important causative agents of 
mastitis. When bacterial pathogens intervene at local or general levels, an 
alteration of qualitative and quantitative traits of the milk are changed (13). 
Changes could be an indicator for the diagnosis of the disease (7, 16).  

During mastitis, it is common to observe an increased number of somatic 
cells in the milk. Neutrophile migration from the bloodstream to mammary gland 
(MG) tissue occurs as a response to pro-inflammatory cytokines such as tumor 
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necrosis factor alpha (TNF-a) and interleukin 1 beta (IL-1). Several cytokines 
might also increase phagocytic bactericidal activity. Some bacteria are able to 
modulate cytokine production in the MG immune system, which modifies the host 
innate immune response (6). 

The study and complete characterization of the MG innate and acquired 
immune responses to different etiological agents are necessary to understand in 
detail the pathophysiology of mastitis, and also to design efficient approaches to 
the diagnosis, treatment, and control of this disease (15).  

 
Materials and methods 

 
The research was carried out on a group of Romanian Spotted and 

Holstein cows, aged 3 to 8 years, previously diagnosed with subclinical mastitis. 
The investigations aimed to monitor the changes in non-specific systemic humoral 
and cell-mediated immunity in cattle that were previously diagnosed with 
subclinical mastitis (n=10), when compared to a healthy group (n=9). The cattle 
originated from private households located in NW Transylvania. Milk and blood 
samples were collected from each animal, and further tested by the use of 
precipitation techniques to quantify total immune globulin levels and the carbon 
particle inclusion test to monitor the phagocytosis from whey and blood, 
respectively. To monitor the changes in nonspecific systemic humoral in cows 
diagnosed with subclinical mastitis, the precipitation technique to quantify total 
immunoglobulins levels from whey was used. Dysproteinemia tests are based on 
the fact that at a pH=7,4, the electric charge and colloidal stability of gamma 
globulins are lower than those of serum albumins. One of the easiest because both 
applicability and is easy to interpret test results of zinc sulphate precipitation 
(Reagent SERB) (9). The pH of the buffer was adjusted to 7,4. 6.6μl of each serum 
were mixed with 193,3 μl of a 24%o zinc sulphate solution and stirred on an electric 
stirrer. The incubation period is of 30 minutes at room temperature. The optical 
density was measured by a spectrophotometer at a wavelength of λ=475nm, and 
d=0,5cm against the blank (Reagent SERB).  

Phagocytic activity as a measure of the non-specific cell mediated 
immunity was investigated by the use of the carbon particle inclusion test. For that, 
blood samples (1.5 ml) from each animal were collected on heparine (50 IU/ml) 

then mixed with 20 l of a supernatant of India ink, centrifuged at 6000 rpm for 45 
min. From each mixture, aliquotes of 0.15 ml were transferred at moment 0 (when 

mixing), then after 35 and 60 min of incubation at 37C, to 2 ml of saline. Finally, all 
tubes containing the blood + India ink+ saline mixture were centrifuged for 5 
minutes at 800 rpm and the supernatants were read spectrophotometrically 
(λ=535·nm, d=1·cm). Phagocytic activity index was calculated as the difference 
between the ln of the optical densities of the phagocytosis at 0–35·min and 35–
60·min divided by time (25·min). 
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Results and discussions 

 
The bovine mammary gland is equipped with a non-immune anatomical 

barrier, and a plethora of immune-mediated defense mechanisms that include 
innate and adaptive immune responses (15). The immune system is a network of 
cells and molecules with specialized roles in defending against infection. Innate 
(natural) responses occur to the same extent subsequent to each aggression, while 
the adaptive immune response is enhanced by booster contacts (4). Innate 
immunity is non-specific while the adaptive immunity stands for highly specific 
response (3). This variability in host–pathogen interaction is controlled by the 
genetic background of the host, including innate and adaptive immune responses, 
particularly the acquired immunological memory, as well as the nature of the 
microbial pathogen (20). The immune system is responsible for recognizing, 
resisting, and eliminating health challenges, including pathogens, injuries, 
parasites, stress and the immune system should react and work fast when 
necessary so the productive functions of the animal are not impaired (1). 

In this study, the changes in non-specific systemic humoral and cell-
mediated immunity in cows from different breeds diagnosed with subclinical 
mastitis, were observed by the use of precipitation techniques and the carbon 
particle inclusion test. One of the ndicators of the non-specific humoral immune 
response is the circulating level of immunoglobulins. Subsequent to external 
influeneces, including bacterial priming provided by the udder infection, changes in 
immune globulin levels could help in predicting the outcome of the disease (13). 

Phagocytosis is defined as a large (≥0.5-μm) particles ingestion by cells 
and, unlike macropinocytosis, this involves the recognition and binding of “non-self” 
by the receptors located on the cell surface (4, 6). Blood phagocytes possess the 
ability to ingest not only bacteria but also inert particles. The result of the carbon 
particle inclusion test provides important information regarding the functional 
capacity of circulating phagocytes (11). 

The total levels of Ig in mastitic cows were somewhat increased, but not 
supported statistically when compared to those observed in health cows (Fig. 1). 
This increase is explicable by the non-specific short term response to the bacterial 
stimulation exerted at the udder level, by the infecting bacteria. Similarly, these 
values are close to the physiological ones. 
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Fig. 1.The total IgG levels mastitic (m) versus healthy(h) cows (ODU) 

 
The host immune system is also adaptive and has a large arsenal to 

control or eliminate microbial threat. It is widely accepted that individual 
susceptibility within a given species differs towards the same bacterial pathogen. 
Neutrophil recruitment to the mammary gland to facilitate bacterial clearance 
through phagocytosis, production of reactive oxygen species, antibacterial 
peptides, such as lactoferrin and β-lactoglobulin, and defensins, result in increased 
somatic cell count (16, 27). 
 

 
Fig.2. Dynamics of the systemic phagocytic activity levels in mastitic and healthy 

animals (ln)  

ln 
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Phagocytosis contributes to the first line of defense against infection. It also 
plays a key role in the initiation of the adaptive immune response (3, 10). In this 
study, the values of the phagocytic activity were significantly higher (p<0.01) in 
mastitic (2.24±0.92 units) versus healthy (4.33±0.71 units) animals. The speed of 
the phagocytosis was increased in healthy animals versus the mastitic ones. 

 
Conclusions 

 
The higher values obtained for phagocytosis but slightly increased levels of 

Ig in cows with subclinical mastitis, suggested a stronger involvement of non-
specific cell-mediated rather than humoral systemic immunity for this category.  
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Summary  

 
During the period December 2014 – February 2015, 42 dead foxes (Vulpes vulpes) 

from 19 hunting sites belonging to Bihor County were necropsied. Out of 42 dead foxes, 25 
were males and 17 females. Faeces samples and gastrointestinal mass from all dead foxes 
were collected and examined macro- and microscopically to identify the endoparasites. 
Carefully each section of the digestive tract, the mucosa, the content and then the 
gastrointestinal mass were examined macroscopically, by successive washes method. The 
gastrointestinal content and also each section of the digestive tract, previously washed, were 
microscopically examined by stereomicroscope. Subsequently the faeces samples were 
examined by flotation method (Willis). The endoparasites were identified in 27 of 42 samples 
and the overall prevalence was 67.28%. Referring to the identified parasites prevalence the 
parasitism with: Eimeria spp. was found in seven samples (16.16%), Alaria alata in five 
samples (11.90%), Mezocestoides lineatus in 13 samples (30.95%), Taenia pisiformis in 
eight samples (19.04%), not identified cestodes in six samples (14.28%), Toxocara canis in 
15 samples (35.71%), Pterygodermatites affinis in three samples (7.14%), Ancylostoma spp, 
in eight samples (19.04%) and with Trichocephalus vulpis in nine samples (21.42%). 

Key words: parasites, prevalence, red fox, gastrointestinal. 

 
The fox’s body (Vulpes vulpes) resembles that of a dog, but the difference 

is in its tail. The fox tail is long and bushy with white tip and reddish coat. She is 
carnivorous, feeding on a wide range of small animals she can catch, but also she 
can be omnivorous. Foxes are widely found throughout the world (6,19), having an 
important role in the transmission of diseases and also some important zoonoses 
(10,12,17). 

They are host for many gastro-intestinal parasites species which can be 
harmful to humans and animals (domestic and wild) (12). 

It is well known that performance drops in gastro-intestinal parasitic 
infestations in domestic animals and wildlife worldwide. The main symptoms of 
parasitic diseases are: loss of appetite, impaired reproduction, apathy and dull hair. 
However, most studies have focused on the parasitological investigating of 
domestic animals and recently it was found that parasitic infestations are common 
and important also in wild animals, which could serve as a potential reservoir of 
parasites. 

https://ro.wikipedia.org/wiki/Vulpe
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The aim of this study was to identify the prevalence of gastro-intestinal 
parasite infestations in foxes (Vulpes vulpes) from the hunting sites belonging to 
Bihor County.  

 

Materials and methods 
 

1.1. Description of the area from which the samples belong 
Bihor County is in north-western Romania bordered by Apuseni Mountains in 

the eastern side of the County and in western side by Tisa Plain. In north is 
bordered by Satu-Mare County, in east with Salaj and Cluj County, in south-east 
with Alba County, in south with Arad County and in west with Hungary. The County 
area covers mountains (24%), hills (32%) and plain (44%). The rivers from this 
County belonging to the Cris hydrographic basin: Barcau with Ierul, Crisul Repede, 
Crisul Negru and its tributaries. The climate is temperate-continental with oceanic 
and humid influences (18).  

 
Fig. 1. The area of origin for foxes samples (20). 

 
1.2. Animals under study, parasitological examination and epidemiological 

investigation 
During the period December 2014 – February 2015, 42 dead foxes (Vulpes 

vulpes) from 19 hunting sites belonging to Bihor County were necropsied. Out of 42 
dead foxes, 25 were males and 17 females, with the age ranged from two to five 
years old. 

The dead foxes samples were from 19 hunting sites: Vărşand (three 
samples), Cetariu (three samples), Pădurea verde (two samples), Marginea (two 
samples), Mişca (two samples), Paleu (two samples), Giriş (two samples), Oşand 
(one sample), Cociuba (two samples), Lunca (two samples), Corbesti (two 
samples), Lunca Sprie (two samples), Grănceşti (two samples), Cuiesd (three 
samples), Curăţele (two samples), Roşia (two samples), Finiş (three samples), 
Cusuiuş (two samples), Biharia (three samples). 
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The foxes were killed by shooting and transported to DSV (Sanitary 
Veterinary Directorate) Bihor for the effectiveness of vaccination against rabies 
been determined. The gastro-intestinal mass in the Clinique of Parasitology and 
parasitic diseases of the Veterinary Medicine Faculty was examined.  

For parasites determination, the gastrointestinal mass from each dead fox 
was collected.  

Macroscopic examination on digestive tract sections was performed, the 
stomach and the intestines were opened, with scissors longitudinal sections were 
made and carefully the gastro-intestinal content was examined. After removing the 
contents of the digestive tract, successive washes method for the stomach and 
intestines was performed and carefully the sediment was examined. 

The adult parasites found in the gastro-intestinal mass were collected, 
washed in saline solution 0.9%, to eliminate the dirt and then examined by 
stereomicroscope for identification. For preservation the parasites in 70% ethanol 
were maintained. The stomach and intestines, with the content removed, were also 
by stereomicroscope examined. 

Faeces samples from the gastro-intestinal mass of dead foxes were 
collected and by flotation (Willis) and successive washes methods were examined.  

Parasites species identification in accordance with the determination keys 
for trematodes, cestodes and nematodes from the scientific literature was 
performed (1, 9, 4, 3, 5, 7, 8, 11, 13,14).  

 
Results and discussions 

 
After analyzing samples from a macroscopic viewpoint the stomach and 

intestines, showed abundant mucus, microbleeds and individual or balls of adults of 
Toxocara canis, Trichocephalus vulpis, Pterygodermatites affinis, Ancylostoma 
spp., Taenia pisiformis, Mesocestoides lineatus, Alaria alata were identified. 

For the examination of the faeces Willis metod was performed and eggs of 
Eimeria spp., Toxocara canis, Ancylostoma spp. and Trichocephalus vulpis were 
identified. 

In this study the parasitism with protozoa, trematodes, nematodes and 
cestodes was identified in 27 (67.28%) of 42 dead foxes from Bihor County. In 15 
(35.71%) of 42 dead foxes examined any gastro-intestinal parasitism was not 
identified. 

Overall the prevalence of parasitism with Eimeria spp. was 16.16%, Alaria 
alata 11.90%, Taenia pisiformis 19.04%, Mezocestoides linetatus 30.95%, not 
identified cestodes 14.28%, Toxocara canis 35.71%, Trichocephalus vulpis 
21.42%, Ancylostoma spp., 19.04% and Pterygodermatites affinis 7.14%,  
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Fig. 2. Prevalence of gastrointestinal parasites in foxes in Bihor County 

 
Out of 42 examined samples of dead foxes, 25 were males and 17 

females. 
18 of the 25 males were positive (72%), in four samples was found Eimeria 

spp., (16%), in three samples Alaria alata (12%), in 11 samples Toxocara canis 
(44%), in five samples Trichocephalus vulpis (20%), in three Pterygodermatites 
affinis (12%), in five samples Ancylostoma spp.,(20%), in five samples Taenia 
pisiformis (20%), in eight samples Mesocestoides lineatus (32%) and four samples 
with not identified cestodes (16%) were parasitized.  

9 of the 17 females were positive (52.94%), three samples with Eimeria 
spp. (17.64%), three with Alaria alata (17.64%), four with Toxocara canis (23.59%), 
four with Trichocephalus vulpis (23.59), any sample with Pterygodermatites affinis, 
three samples with Ancylostoma spp. (17.64%), three with Taenia pisiformis 
(17.64%), five samples with Mesocestoides lineatus (29.41%), two samples with 
not identified cestodes (11.74%) were parasitized.  

Using the t-test test (Stat Pac Inc.) statistically the data was analyzed. 
Differences statistically significant when p values were less than 0.05 (p ≤ 0.05) 
were considered. 

 The prevalence and intensity for gender group (males and females) were 
calculated. The prevalence was not significantly different (p = 0.1928) between the 
number of positive male (18/25, 72%) and female foxes positive (9/17, 52.94%).  

 There were no statistically significant differences between gender/sexes 
and level of infestation. 

Vergles Rataj et al. in a study conducted in Slovenia on 428 foxes showed 
93.2% positivity in examined samples, with a prevalence of 38.3% for Toxocara 
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canis, 4.2% for Pterygodermatites affinis, 0.7% for Trichuris vulpis, 27.6% for 
Mesocestoides sp. and 2.1% for T. pisiformis. (16). 

In West Australia, Dybing et al. in 2013 were performed a study on 147 
foxes from 14 cities and showed a prevalence of 14.9% for Toxocara canis (6). 

Stuart P. et al. (2013) conducted in Ireland on faeces samples from foxes a 
study which showed the prevalence for Toxocara canis 20% and 4 % for Trichuris 
vulpis (15). 

A study by Barabasi et al. during the period 2007-2010, on 561 foxes in 15 
counties in Romania reported the prevalence for nematode parasitism (91.4%), 
followed by cestodes (90.7%) and trematodes (15%). They have found 17 intestinal 
helminth species: Alaria alata, Dipylidium caninum, Echinococcus multilocularis, 
Mesocestoides lineatus, Taenia polyacantha, T. hydatigena, T. multiceps, T. 
pisiformis, T. serialis, T., Taenia T. crassiceps, T. ovis, Ancylostoma caninum, 
Uncinaria stenocephala, Toxascaris leonina, Toxocara canis and Trichuris vulpis (2). 

 
Conclusions 

 
The results of this study highlights the importance and spread of gastro-

intestinal parasites in foxes in Romania, confirmed earlier by researchers in other 
countries. 

Foxes in Western Romania are simultaneously parasitized by protozoa, 
trematodes, cestodes and nematodes. 

The prevalence of gastrointestinal parasitosis in foxes (Vulpes vulpes) in 
Bihor County was 67.28%. 

The most frequent parasitism was with the nematode Toxocara canis 
35.71%, while the least common parasitism was with Pterigodermatites affinis 
7.14%. 

 The gender was not a risk factor that we should take in consideration. 
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Summary 

 
This paper presents an episode of micoplasmosis with M. gallisepticum in quails 

aged 28 days. The objectives of this study were to diagnose in a flock of 1,400 quail with 
clinical respiratory, infraorbital sinus inflammation, mucous nasal cavities, conjunctival sacs 
and air sacs. The cumulative mortality losses expressed, has recorded maximal values in 
the fourth weeks when it was 2.07% and respectively 2.29% in the fifth weeks. Serological 
examination performed by agglutination reaction on the slide, confirmed infection with 
M.gallisepticum in the flock of Japanese quail. 

Key words: M. gallisepticum, micoplasmosis, Japanese quail 

 
Micoplasma gallisepticum produce respiratory infections in chickens, 

turkeys and other poultry, but has been isolated and the pheasants, chukar 
partridge, peafowl, bobwhite quail and japanese quail (3). 

This is the most pathogenic and economically significant mycoplasmal 
pathogen of poultry. 

 
Materials and methods 

 
The episode was reported in a flock of 1,400 Japanese quail from a wild 

game farm in Timis. To confirm the diagnosis, were performed epidemiological 
surveys, clinical, anatomic-pathological, bacteriological and serological exams. 

Epidemiological, clinical and pathological exams were made in farm and 
laboratory investigation were performed in the Department of Infectious Diseases 
FMV. Timisoara. 

For the epidemiological survey, the main monitored parameter followed 
was cumulative mortality. 

Clinical examination. After 28 days of age clinical examination of flock was 
performed daily, because starting with this age were reported first symptoms of 
disease. Mainly, some symptoms were traced to denote a change in the condition 
of the quail. No determinations were made on the microclimate parameters. 
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Anatomopathological examination was weekly performed and dailly when 
mortality increased, necropsies were performed aiming to observation the specific 
lesions on corpses quail. 

Bacteriological examination was performed from bone marrow and trachea.  
Serological examination was carried out on 30 blood samples taken from 

axillary vein, both from quail with clinical signs as well as from the quail clinically 
healthy. Sampling of blood was performed at 28 days and 42 days, and after 
expression of the serum was stored in the freezer in order to be further processed 
all in the same conditions.The sera were tested by rapid agglutination reaction slide 
for the detection of antibodies to M gallisepticum, Mycoplasma gallisepticum using 
Flockscreen kit produced by X-OVO Limited. 

 
Results and discussions 

 
Epidemiological examination. During the examination of the farm, there 

were several species of birds: pheasants, partridges, quail and chicken meat. Feed 
have been qualitatively and quantitatively in accordance with their age; hygiene 
conditions in the halls were inadequate, the main parameters (humidity, drafts, gas) 
exceeded the permissible limits, with the mention that we have not performed 
specially determinations concerning the microclimate parameters. Feeding and 
watering hall was done manually. The quails were vaccinated against Newcastle 
disease. 

The losses of mortality, expressed by cumulative mortality, were within the 
parameters of the technology until the fourth week, when it started to grow, 
registering peaks in the fifth week. 

Evolution of cumulative mortality was calculated weekly and is presented in 
Table 1. 

Table 1 
The evolution of cumulative mortality in Japanese quails 

Week No corpses % 

I 8 0.57 

II 18 1.29 

III 22 1.57 

IV 29 2.07 

V 32 2.29 

VI 13 0.93 

Total 122 8.71 

 
The cumulative mortality losses expressed, has recorded maximal values 

in the fourth weeks when it was 2.07% and respectively 2.29% in the fifth weeks. 
In the literature, the cumulative mortality in a flock of 75 000 Japanese 

quail, bred for egg production, was reported as having values of 5.7% per day (2). 
At clinical examination we observed that the symptoms appeared after 4 

weeks. The quails presented shortness of breath, loss appetite, birds refuse ti 
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move, seromucous nasal discharge, sneezing, tracheal rales, infraorbital sinusitis 
and conjunctivitis. The birds did not move to drink water and to feed, so that led to 
gradual weight loss. 

Murakami et al. observed following clinical quail signs: swelling of the facial 
skin and eyelids, increased lacrimation, congestion of conjunctival vessels and 
respiratory rales (2). 

After the anatomopathological examination of quail carcasses were 
performed, it could be observed following lesions: infraorbital sinus inflammation, 
mucous nasal cavities, conjunctival sacs and air sacs.  

Some authors mentioned that in natural infection of quails, partridges and 
pheasants, the most common lessions are conjunctivitis and sinusitis in sinus 
infraorbital unilateral or bilateral (5). 

Other authors observed the presence of the following lessions: gelatinous 
or caseous exsudate in sinuses, airsacculitis, and yolk peritonitis (1, 2, 3). 

Bacteriological exam results were negative. Isolation of the pathogen was 
not possible because from case history information it was known that this quails 
recived Enrofloxacin for 5 days, in drinking water. 

Serological examination provided the following results. All serum 
samples examined were positive for antigen M gallisepticum. The reaction was 
positive immediately when serum was put in contact with the antigen. Given the 
fact that all examined sera, collected both from quail with clinical signs as well as 
from the clinically healthy, show that morbidity studied herd tends towards 100%. 
Rapid slide agglutination test can be used successfully to confirm the diagnosis of 
mycoplasmosis, given that isolation of etiologic agent is quite difficult.  

Suheyla Türkyilmaz et al. in a comparative study between different 
serological examinations performed, reported that the rapid agglutination reaction 
sesibility has a 40% and a specificity of 90% (4). 

Following the imposition Tylozin treatment in drinking water, the 
percentage of morbidity and mortality has reduced in the studied flock of quail. 

 
Conclusions 

 
The cumulative mortality has recorded maximal values in the IV th week to 

2.07% and V th of the week, respectively 2.29%. 
Specific clinical symptoms of mycoplasmosis, in the flock of quail, occurred 

after the age of 28 days. 
Bacteriological examination did not allow the isolation of M gallisepticum 

because quails received treatment with Enrofloxacin in drinking water. 
Serological examination performed by agglutination reaction on the slide, 

showed antibodies against M.gallisepticum, which confirms the existence of the 
infection in the flock. 
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Summary 

 
Angiostrongylus vasorum is potentially fatal metastrongyloid parasitic nematode 

that infects dogs. The aim of this study was to investigate the prevalence of A. vasorum in 
dogs from western part of Romania. A total of 115 dog fecal samples were examined for the 
presence of first stage larvae of A. vasorum by Baermann test. Six of the examined dogs 
were infested, and overall prevalence of A. vasorum infestation was 5.21 %. This is the first 
report of Angiostrongylus vasorum infestation in canine population in Romania. The results 
highlight the emerging nature of parasitism with A. vasorum in dog in this area of the world 
and induce mandatory extension of research. 

Key words: Angiostrongylus vasorum, prevalence, dogs, Baermann test. 

 
Angiostrongylus vasorum (Nemotoda, Stongylida, Metastrongyloidea) also 

known as French heartworm is a nematode parasite of the pulmonary arteries and 
heart of wild and domestic canids. Canine Angiostrongylosis is a gastropod borne 
helminthic infection considered as an emergent disease in Europe and Canada (2, 
3, 4, 7). Infestation with Angiostrongylus vasorum is usually characterised by 
progressively worsening signs of respiratory and/or cardiac disease, manifested 
clinically by verminous pneumonia in dogs with gagging, coughing and dyspnoea, 
depression, weight loss, exercise intolerance and haemorrhage with a lethal 
outcome in severe cases (1, 10). The aim of this study was to investigate the 
prevalence of A. vasorum in dogs from western part of Romania. 

 
Materials and methods 

 
Fecal samples of 115 dogs from western part of Romania were collected 

from dogs attending Universitary Veterinary Clinics for different reasons and were 
examined for the presence of first stage larvae of A. vasorum by Baermann test. 

Five grams of faeces were subjected to a sieve (600-700 µm) and placed 
in a Baermann apparatus filled with warm water (aprox. 30°C) until of the faecal 
sample was immersed in water. The apparatus was left at room temperature for 24 
h and the clamp was carefully opened. First four drops were collected on a slide, 
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covered with a cover slip and examined at microscope (100 and 400 X 
magnification). 

First larvae of A. vasorum were identified on the basis of morphological 
findings at the tail according to Traversa, et al., (2010) (8). 

At the time of samples collection data regarding age, gender and lifestyle 
of animals were recorded. The data were statistically analyzed using GraphPad 
Software Inc.® (QuickCalcs, 2016). Differences were considered statistically 
significant when p values were less than 0.05. 

 
Results and discussions 

 
Six of the examined dogs were infested, and overall prevalence of A. 

vasorum infestation was 5.21 % (Table 1).  
 

Table 1 
Sinoptic of positive samples resulting from epidemiological investigation of 
Angiostrongylus vasorum infection in 115 dogs studied, in western Romania 

 

Epidemiological data 
Angiostrongylus vasorum 

Baermann test 
Age n= % 

≤ 3 years (n=46) 1 2.17 
> 3 to 6 years (n=43) 3 6.97 

≥ 6 years (n= 26) 2 7.69 
Gender   

Female (n=48) 3 6.25 
Male (n=67) 3 4.47 

Breed   
Pure (n=83) 4 4.81 

Mixed (n=32) 2 6.25 
Life style (Owner)   

With (n=103) 5 4.85 
Without (n=12) 1 8.33 

Total 6/115 5.21 

n=– positive dogs examined; % - prevalence obtained 

 
Dogs subjected to the study were aged between 3 months and 11 years 

old.  
Animals under study were represented by 48 females and 67 males 

belonging to 30 different breeds, 32 mix breed and 83 pure breed.  
Regarding lifestyle 12 (10.4%) were stray dogs and 103 (89.6%) were with 

owner. 
The animals were distributed into three age groups, namely under three 

years (n=46), between three and six years (n=43) and over six years (n=26). 
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Prevalence of Angiostrongylus vasorum infestation reported at age groups 
was 2.17%, 6.97% and 7.69% respectively.  

Regarding of animal gender prevalence was 6.25% and 4.47% for female 
and male respectively. 

Among the pure breed dogs 4.81%, while 6.25% from mixed breed were 
positive at parasitologic exam.  

Dogs with owner were infested in percent of 4.85 while dogs whitout owner 
were 8.33% positive. 

To the authors’ knowledge, this is the first study performed in Romania to 
assess A. vasorum prevalence in dogs. 

No significant differences were discovered among the epidemiological 
factors studied and prevalence. 

Prevalence or single report for Angiostrongylus vasorum in some European 
countries was noted by Traversa et al. (8) when data varied between 0.3 and 7.4%. 

Majoros et al. (5) reported during the course of a helminthological survey of 
the dogs of Baranya County, Hungary Angiostrongylus vasorum infection was 
detected in two asymptomatic dogs. 

Van Doorn et al. (9) noted  that A. vasorum larvae were identified in the 
samples of four dogs (0.8%). 

According to Morgan et al. (6), year, month, breed, sex, and whether were 
not significant predictors of positive tests. 

 
Conclusions 

 
This is the first report of Angiostrongylus vasorum infestation in canine 

population in Romania.  
The results highlight the emerging nature of parasitism with A. vasorum in 

dog in this area of the world and induce mandatory extension of research. 
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Summary 

 
The filarial nematode Dirofilaria (Nochtiella) repens is the etiologic agent of canine 

and feline subcutaneous dirofilariosis, and mosquito-borne disease that can affect humans. 
Epidemiological surveillance studies lately have shown a continuous increase in the 

prevalence of subcutaneous dirofilariosis, both in our country and in the European countries. 
The study was conducted to test the microfilaricidal efficacy (curative) and safety in 

case of infestation with D. repens of two licensed drug formulations for the treatment of 

various endo - and ectoparazitosis in dogs (imidacloprid 10% / moxidectin 2.5% spot-on and 
ivermectin injection) after a single administration and monitoring of their effect for 90 days. 

The study included a total of 32 dogs of different ages, races and both sexes with 
circulating microfilariae of D. repens. 

The samples were analysed for the microfilariae presence by Knott modified test, 
interspecific differentiation was made on the basis of the morphological characters. 

The identification of species was confirmed by diagnostic multiplex-PCR method to 
yield amplicons of approximately 300 base pairs from the gene amplification of a specific 
region of 12S rDNA. 

The results of the study confirm the effect of the combination of imidacloprid - 
moxidectin on microfilariae of D. repens, demonstrating a high degree of efficiency 
(microfilaricidal effect) of 100% for 30 days after administration, and 83.3% during days 30 
and 90 post-treatment. 

Regarding the microfilaricidal effect on D. repens of ivermectin a degree of efficacy 
of 100% was observed in the first three weeks post therapy, 75.0% on day 30 from the start 
of treatment and 12.5% on day 60 post administration. 

Key words: Dirofilaria repens, dogs, therapy, effectiveness 

 

Nematode Dirofilaria (Nochtiella) repens is the ethiologic agent of 
subcutaneous dirofilariasis in dogs and cats. The development of sexually mature 
worms in the subcutaneous tissue of the definitive hosts can take from six to eight 
months, whereupon adults release microfilariae (larvae) in peripheral blood. 
Epidemiological surveillance studies lately have shown a continuous increase in 
the prevalence of heartworm subcutaneous, both in terms of our country and in the 
European countries. 
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Recital to minimize symptoms in dogs infected and reduce the risk of 
transmission to humans, treatment of infection with D. repens is considered under 
parasitological pilot control. Therefore, the most reliable method of control is 
considered removing subcutaneous circulating microfilariae in infected dogs to 
avoid transmission to vectors during blood outlets. In this sense, lately has been 
designed a series of injectable drug formulations or "spot-on" with microfilaricidal 
and adulticide effect, which are based on active substances from ivermectin group 
or macrocyclic lactones (1, 4). 

Most often, the choice of the drug by a veterinarian or owners is based on 
analysis of "cost - benefit" and on the principle of the use of active substances with 
a minimal number of administrations and a long term effect. 

The study was conducted to test the microfilaricidal effectiveness (curative) 
and safety in case of infestation with D. repens, of two licensed drug formulations 
for the treatment of various endo - and ectoparazitoze in dogs after a single 
administration and monitoring their effect for 90 days. 

 
Materials and methods 

 
The study included a total of 32 dogs of different ages, breeds and both 

sexes with circulating microfilariae of Dirofilaria repens. The animals in the study 
were part of the street dogs category (n = 21) brought by the Faculty of Veterinary 
Medicine for the sterilization campaign organized in the city of Timisoara; dogs 
housed in shelters canine group (n = 9); and dogs with owners (n = 3) breed under 
different conditions that were presented for routine consult to the University 
Veterinary Clinics. 

On the first day of the investigation with the consent of each owner, 
managers and veterinarians from kennels and based on the principles of ethics and 
animal welfare, from each dog in the study were collected blood samples by 
puncturing the forearm vein in sterile vacutainer with acid - ethylene - diamine - 
tetraacetic acid (EDTA). 

The samples were analysed through the modified Knott's test for 
highlighting the microfilariae, the differentiation being made on the basis of inter-
specific morphological traits (3). In each case the level of microfilaremia was stirred 
for 1.0 ml of blood with EDTA. Larvae of D. repens, with size between 300 and 400 
micrometres occurred in optical microscopy, cephalic part rounded and the distal 
part in umbrella handle shaped. Also, in all cases, the identification of species was 
confirmed by multiplex-PCR method, obtaining amplicons of approximately 327 
base pairs trough the amplification of a specific region of 12S rDNA gene. 

The dogs included in the study were randomly assigned into three groups. 
Group I included 12 mixed-breed dogs with age between 8 months to 10 

years old, of different sexes (seven males and five females) and weight between 
8.0 and 32.0 kg. The animals in this group were treated once with a combination of 
imidacloprid 10% / moxidectin 2.5% spot-on (Advocate®, Bayer) in dose of 10 mg 
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moxidectin imidacloprid and 2.5 mg per kg body weight according to 
manufacturer's recommendations. 

Group II included eight dogs from one breed (Beagle) and seven 
crossbreed, with age between 1 to 12 years old, of different sexes (3 females and 5 
males) and weigh between 10 and 30 kg. To this group it was administered a single 
injection of ivermectin, one time (Dufamec®, DutchFarm) in dose of 0.2 mg / kg 
according to the manufacturer's recommendations. 

Group III or control group consisted of 12 dogs placebo-treated with a 
mixture of distilled water and sugar spot - on. The dogs in this group were 
crossbreed with ages between 2 to 8 years old, of different sexes (five females and 
three males) and weight between 5 and 20 kg. 

On zero day of the study, each animal joined the experiment, and 
depending on the group which belonged, were administered the drug which was 
being tested. Overall, the study lasted for 90 days for group I and III and 60 days 
for group II. After treatment, in order to quantify the microfilaricidal effectiveness of 
the substances tested it were collected individual blood samples again in the 
morning of days 7, 14, 21, 30, 60 and 90 of the experiment. 

These days the biological material was again taken to be tested for 
evidence of microfilariae by direct exam between slides and modified Knott's test. 
To confirm the diagnosis, samples with microfilariae, were examined by PCR. 

During the study the dogs general condition has been monitored, especially 
in the first 4 hours after the drug administration. It has pursued, especially side 
effects occurrence. Also a basic criterion in the design of the study was introducing 
animals with microfilariae which were not treated with any of the substances tested 
prior three months. 

The evaluation criterion of the microfilaricidal effect of drug substances was 
quantified by calculating the degree of effectiveness (GE) (13). GE was 
represented by the percentage of free microfilariae dogs in the days of the 
investigation within three months of observation from the seventh day of drug 
administration. GE was calculated for each study group using the following formula: 
GE% = [(percentage positive dogs in the control group - the percentage of positive 
dogs in the study group) / percentage of positive dogs in the control group] x 100. 

Statistical analysis was performed using Statistical Calculator (StatPac® 
Inc., Bloomington, MN, USA). Differences between drug efficacy on days between 
groups were analysed using TETS - t nonparametric between percents and were 
considered significant when p ≤ 0.05. 

 
Results and discussions 

 
The results of microfilaremia evaluation in dogs from  Group I of  study, 

treated with a combination of imidacloprid 10% / 2.5% moxidectin spot-on 
(Advocate®, Bayer), each days of the investigation are presented in the following. 
Before treatment all 12 dogs included in the experiment shown microfilaremia 
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values of 30 to 4000 microfilariae / ml of blood. On days 7, 14, 21 and 30 after drug 
administration, were negative for microfilariae. Instead, two months after the 
treatment a dog presented microfilariae of D. repens in peripheral blood (75 MF / 
ml) by Modified Knott's test, this case being considered as a relapse. Continuing 
with the same dog, the presence of microfilariae was maintained and the next date 
of investigation (day 90 with 540 MF / ml). In all cases, the presence of microfilariae 
was molecularly confirmed. During all days of investigation at dogs from the control 
group microfilaremia was kept observing slight variations on their number. 
Therefore, the degree of effectiveness of imidacloprid 10% / 2.5% moxidectin 
(Advocate®, Bayer) combination administered as spot-on formulation, in the natural 
infection with D. repens, was calculated as 100% for up to 59 days after 
administration, and 83.3% on days 60 and 90 post administration. 

Microfilaricidal effect of the combination imidacloprid 10% / moxidectin 
2.5% on D. repens larvae has been tested by other authors. Like our study, 
Traversa et al. (2011) (6) in a study conducted on 18 dogs which were tested for 
the effect of a single administration of microfilaricidal Advocate® (Bayer), reported 
a level of 88.9% efficacy of the product associated with an intensity effectiveness 
99.6 %, on a monitoring period of six months. Athough from all tested dogs, 16 
were found negative for microfilariae throughout the study. Two dogs became 
positive for microfilariae after at least 60 or 90 days from treatment. 

In another investigation Paran Svobodová (2011) (5) evaluated the 
microfilaricidal effect in subcutaneous Dirofilariasis of the imidacloprid - moxidectin 
combination spot-on on 11 dogs. Treatment was administered monthly for four 
months, with examination after each application, after which the presence of 
microfilariae was watched another six months. All dogs became negative for 
microfilariae after the second administration. This state was maintained for eight 
more months. 

The research conducted by Fok et al. (2010) (2) aimed the elimination of 
microfilariae by D. repens in a number of 44 dogs who received one treatment with 
the product Advocate® (Bayer) spot-on by various schemes. Thus, five dogs 
received the drug that was administered once per month for three months, at 22 
dogs once per month for six months and 17 dogs each two weeks for 6 months. 
Microfilaremia quantification was performed once per month and six months after 
the last administration. Two weeks after the first treatment, 38 of 44 dogs were 
microfilaremic negative. Four weeks after the initial treatment, one dog still showed 
a reduced rate of microfilaremia. After the second administration all treated dogs 
have become free of microfilariae. This status was maintained for a further six 
months period. These data demonstrates that the combination of imidacloprid - with 
application of moxidectin spot - on successfully eliminates long-term microfilariae of 
D. repens. Moreover, it has been hypothesized that this product has a 100% 
adulticides effect, based on the supposition that there were no reported 
microfilariae in the peripheral blood for six months after the last administration. The 
results of microfilaremiae evaluations in dogs (n = 8) from group II of  study, which 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 

 

 86 
 

 

received a single administration of injectable ivermectin (Dufamec®, DutchFarm) in 
dose of 0.2 mg / kg per each day of investigation are presented in the following. 
Before the treatment the eight dogs included in the experiment had microfilaremiei 
values from 100 to 11,000 microfilariae / ml of blood. On days 7, 14 and 21 after 
drug administration, the dogs were found negative for microfilariae. Instead, one 
month after treatment two dogs had microfilariae of D. repens in peripheral blood 
(200 MF / ml respectively 320 MF / ml) by Modified Knott's test, this case being 
considered as a relapse. Further, on day 60 of the investigation in seven from eight 
dogs was found the presence in the peripheral blood of microfilariae, microfilaremia 
ranging from 150 to 2,500 MF / ml. 

In all cases, the presence of microfilariae was confirmed molecularly. 
During all days of investigation at dogs in the control group microfilaremia was kept 
observing slight variations on their number. 

Therefore, the degree of efficacy of ivermectin injectable (Dufamec®, 
DutchFarm) as subcutaneous drug formulation in the natural infection with D. 
repens, was calculated as 100% for up to 21 days from the administration, 75.0 % 
on day 30 from the start of treatment and 12.5% on day 60 post administration. 

In literature, studies with similar design are rare and for this reason have 
not been made comparisons with other results. 

 
Conclusions 

 
The results of the study confirm the effect of the combination  imidacloprid - 

moxidectin against microfilariae of D. repens, demonstrating a high degree of 
efficiency at the same time (microfilaricidal effect) 100% for 30 days after 
administration, and 83.3% between days 30 and 90 post-treatment. 

The study results also confirm indirectly that a single treatment with a 
combination of imidacloprid - moxidectin does not guarantee a 100% adulticide 
effect, as demonstrated by the presence of microfilariae in the peripheral blood of a 
dog from a total of 12. 

The results of the study on the microfilaricidal effect on larvae of D. repens 
of ivermectin showed a degree of efficiency of 100% in the first three weeks after 
administration, 75.0% in day 30 after the start of the treatment and 12.5% at day 60 
post administration.  

In summer period, the cost benefit analysis on the microfilaricidal effect of 
D. repens parasitism between two tested drugs recommended formula based on 
ivermectin as most advantageous combination than imidacloprid - moxidectin, with 
administration every three weeks. 
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Summary 

 

The current work summarizes the results of epidemiological investigations aimed to 
detect Giardia spp. in surface water samples in different European countries. Mainly, results 
of molecular characterizations of the obtained Giardia isolates according to the tested water 

type, and prevalence values obtained through microscopy (IFAT) and molecular biology 
(PCR) methods and results of genotyping are presented. A total of 14 scientific papers 
retrieved in the biomedical literature, providing from 10 countries, were selected and 
processed. The results showed that all tested water types (sewage, waste, drinking, 
recreational and river) can harbor viable infected forms of Giardia cysts and the frequency of 
isolation rate of the parasite have been markedly varied within countries and regions. The 
dominance of zoonotic assemblages A and B, beside a low number of assemblages E, 
underlined that human and livestock wastewater can represent the major pollutants of 
surface waters. Likewise, the lack of the pets and wildlife adapted assemblages such as C or 
D suggest that these animals plays a minor or neglected role in the contamination of surface 
waters. The awareness of the relevance of monitoring the surface water contamination with 
Giardia cysts by water and public health authorities using molecular tools, plays a crucial 

role in the comprehensive understanding of circulation of this waterborne parasite in the 
natural environment beside correct evaluation of the risk that is poses for humans and 
animals.  
 Key words: surface water, Giardia, Europe 

 
General considerations 

 
Species of the genus Giardia are recognized as flagellated ubiquitous 

protozoan parasites. They are commonly diagnosed at gastrointestinal level, as 
one of the most common causes of protozoan diarrhea in many vertebrate species, 
including humans. Out of at least six species of the genus (G. agilis, G. ardeae, G. 
duodenalis, G. microti, G. muris, G. psittaci), only Giardia duodenalis (synonym 
with G. intestinalis and G. lamblia), which contains eight distinct genotypic 
assemblages from A to H, distributed in different hosts, infect humans (8). 
Epidemiological surveys showed that the assemblages A and B have been 
predominantly isolated from the human infections, and also have been detected in 
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a considerable number of water samples. These two zoonotic assemblages differs 
from each other by as more then as 20% at the DNA sequence level. The other 
assemblages like C and D have been tipically identified in dogs; or the 
assemblages E, F and G have been found in pigs, cats and rodents, respectively 
(8, 16). The disease it causes, giardiosis, can occur asymptomatic or symptomatic 
as consequence of oral ingestion of Giardia contaminated food or water. The most 
common symptoms enrolled chronic diarrhea, malabsorption, weight loss, 
weakness and fatigue (6).  

Generally, water is considered an excellent environment for the 
survaillance and spreading of the transmissible stages of the parasite, namely 
cysts (8, 16). Surface water supplies may easely become contaminated with 
infected stages of the parasites providing from human wastewaters, livestock, 
wildlife and aquatic birds (12). Consequently, this aspect, in regions or countries 
(i.e. Belgium) where a much part of drinking water is obtained through treatment of 
surface water, there are a constant threat on drinking water safety (7). 

For the greater understanding of the epidemiology of Giardia infections, the 
using of molecular biologic methods, and especially the genotyping, is considered 
to be the most reliable tool in attempts to differentiate between animal and human 
origin cysts. In order to obtain a more comprehensive understanding of Giardia 
cysts circulation in European surface waters, the present review aimed to process 
and incorporates representative studies available in the biomedical literature 
focused on the detection of G. duodenalis and conducted in as many countries.  

 
European surface water spreading of G. duodenalis and his assemblages  

 
Several studies investigated the presence of Giardia spp., as major public 

health concern, in different surface water types of Europe. Results of 
epidemiological investigations aimed to detect and molecular characterize of the 
obtained Giardia isolates, conducted in the last decade at the European countries 
level, are summarized in the Table 1.  

In a Belgian study conducted by Ehsan et al. (7), a total of 53 microscopy-
positive water samples, providing from monthly collected raw and purified drinking 
water at four catchment sites, during a period of two years, were molecularly 
processed. Out of them, 38 (71.7%) were successfully sequenced showing a high 
genetic diversity. The identified genotypes were G. duodenalis A-I (in 9 samples), 
G. duodenalis A-II (n=8), G. duodenalis E (n=10), G. duodenalis B-IV (n=2) and G. 
duodenalis B-IV-like (n=1), respectively. No cysts were detected in purified water 
samples. Based on the high contamination rate of raw surface water samples (92 
% positivity), the study results suggests that water contamination is mainly due by 
runoff from farms and fields during agricultural activities than human waste 
contamination (7).  
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Table 1  
Frequency of isolation and diversity of G. duodenalis assemblages in 

different tested water types from the European countries level 

Country 
 

Type of the tested 
water 

Processed / molecularly 
confirmed Giardia  

positive samples (%) 

Genotypes of  
G. duodenalis 

References 

Belgium 

raw and purified 
drinking water  

drinking 

4
§
(*53)/38 (71.7) genotype A-I (9) 

genotype A-II (8) 
genotipu B-IV (2) 
genotype B-IV (1) 
genotype E (10) 

 (7) 

Finland river, residual 71/20 (28.2) genotype B (3) (10) 

Hungary 
drinking, sewage, 
recreational  36(*24)/13 (36) 

genotype A (7), 
genotype B (1), 
genotype A + B (4) 

(14) 

Italy 

filtered, fountain 42(*11)/4 (9.5) genotype A genotype B (13) 

effluent 
42(*23)/23 (14.3) 

genotype A (15), 
genotype B (2), 

(9) 

Luxembour
g 

recreational, 
drinking 

91(*26)/7 (7.8) 
genotype A, 
 genotype B 

(11) 

Poland 
5 natural water 
bodies 

5
§
/4 (80) genotype B (4) (1) 

Portugal Untreated surface 175(*67)/9 (5.1) genotype A-I (12) 

Norway 
sewage 

40/34 (85%) 
genotype A (32) 
genotype B - (3) 

(15) 

Spain 
(Galicia) 

waste influent 

12
§
/12 

genotypes A-I (2) 
genotype A-II (3) 
genotype A-I + E (5) 
genotype A-II + E (2) 

(4) 
waste effluent 

12
§
/12 

genotype A-I (2) 
genotype A-II (3) 
genotype A-I + E (5) 
genotype A-II + E (2) 

drinking influent 
16

§
/16 

genotype A-II (1) 
genotype A-I + E (2) 
genotype A-II + E (3) (5) 

drinking effluent 
16

§
/16 

genotype A-I + E (1) 
genotype A-II (2) 

river 

29
§
/17 (58.6) 

genotypes A-I (2) 
genotype A-II (4) 
genotype A-I + E (4) 
genotype A-II + E (5) 
genotype E (2) 

(3) 

waste 
12

§
/3 (25%) genotype A-II (5) 

genotype A-I + E (2) 
genotype A-I + A II (1) 
genotype A-II + E (2) 

(2) drinking 
12

1
/12 (100%) 

untreated surface 

127(*76)/56 (44.0) 
genotypes A-I (15) 
genotype A-II (5) 
genotype E (21) 

(6) 
drinking  

127(*58)/43 (33.8) 
genotypes A-I (14) 
genotype A-II (4) 
genotype E (16) 

Legend: * - microscopically positive samples; 
§
 – the number meaning investigated 

sampling points and not processed samples 
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In order to assess the Giardia contamination level of the Vantaa river basin 
in Finland, Hänninen et al. (10) carried out investigations at four wastewater 
treatment plants, in downstream river water samples and in river mussels (A. 
piscinalis). The results showed that all enrolled sampling sites were commonly 
contaminated by a low numbers of cysts. Thus, influent samples of wastewater 
plants (n=12) were positive for Giardia cysts by IF microscopy, and six of these 
were successfully PCR amplified. In the downstream river water samples two 
(2/20) were Giardia cysts positive using both detection methods. Regarding the 
accumulation of cysts in A. piscinalis positive results using microscopy were 
reported for 10 out from the 16 depuration samples and four tissue samples. At the 
same time, positive results were reported in 5 PCR processed samples. The 
identified low genetic diversity of Giardia isolates consists in the presence of the 
only one genotype, namely group B (10).  

In Hungary, of the 36 analyzed water samples collected from different 
water sources (drinking water, sewage treatment plants, recreation area of the 
Lake Balaton) and various geographic areas, 24 (67%; 10 raw, 10 sewage 4 
surface and 1 beach water samples) were Giardia positive by IFT and 13 (36%; 5 
raw, 7 sewage and 1 surface) by PCR, respectively. Successfully sequencing of 
twelve isolates showed the presence of G. lamblia assemblage A in seven 
samples, and assemblage B in one samples, respectively. In four cases the 
simultaneous detection of the two assemblages has been recorded (14).  

The presence of Giardia cysts in filtered water before and after plant 
overhaul and in well water has been recorded in Italy by Lonigro et al. (13). The 
overall registered prevalence value through IF and PCR was 26.2% (11/42) and 
19.0% (4/21), respectively, and the sequencing procedure showed the presence of 
G. duodenalis assemblage A (n=3) and B (n=1). In another study conducted in the 
same country by Giangaspero et al. (9), 23 out from 42 water samples, including 
water channel outlets from wastewater treatment plants and from the water channel 
inlets into the Lagoon, were Giardia positive through IF as well as PCR. 
Successfully genotyping of 17 G. duodenalis isolates showing the dominance of 
assemblage A (n=15) beside assemblage B (n=2). Similar distribution of G. 
duodenalis subtypes has been reported in Norway by Robertson et al. (15) 
processing 40 different water samples from sewage treatment plants. The results 
showed a positivity of 85% (34/40) for G. duodenalis, and out from positive 
samples 32 (89%) were considered to contain Giardia cysts from assemblage A 
(with genotypes A3 -17 samples and genotype A2 - 10 samples) and three samples 
from assemblage B (genotype B3) (15).  

Two-year monitoring of the occurrence of G. duodenalis in Luxembourg 
showed a positivity of 41.3% (26/63) in recreational water samples collected from 
three sites and the absence of the parasite in drinking water samples (n=28) using 
standardized microscopy technique. The qPCR technique analysis of the 
microscopically positive samples showed positive results in only seven (27%) 
matrix, but without capacity to distinguish the isolates at genotype level (11).  
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The analysis of five water bodies in Poland showed contamination with G. 
duodenalis in four catchments, with identification of three variants of the 
assemblage B (1). The occurrence of Giardia cysts has been monitored in Portugal 
by Lobo et al. (12) in a total of 175 water samples including raw surface and ground 
(n=69), treated (n=67)and finished water (n=39) samples, meaning 106 treated and 
69 untreated samples. Overall, 67 (38.3%) samples were Giardia positive by IFA, 
and cysts were detected in 58.0% (40/69) and 25.6% (27/106), of raw and treated 
water samples, respectively (12). Subtyping has been successfully done in only 
one sample and the identified genotype was G. duodenalis subtype A1.  

Several studies conducted in Galicia, North-Western of Spain, confirmed 
the widely occurrence of G. duodenalis in different type of water, beside 
remarkable genetic diversity of the identified genotypes. All available scientific 
papers have been achieved by a research team coordinated by Dr. Castro-
Hermida. In a study conducted during a period of one year the presence of G. 
duodenalis in the influent and final effluent of sixteen drinking water treatment 
plants, situated in the hydrographic basin of Galicia, has been evaluated. The 
results showed that Giardia cysts were present in both influent and effluent of all 
tested plants. The identified assemblages of G. duodenalis were A-I, A-II and E, 
alone or under different combination forms (Table 1), highlighting the necessity to 
develop adequate countermeasures for the safety of drinking water (5). In another 
study, the contribution of the treated wastewater to the contamination of 
recreational areas and fluvial beaches with G. duodenalis in North-Western of 
Spain has been investigated. The parasite was detected throughout the year, in all 
influent and effluent samples, from all treatment plants and the identified 
assemblages were A-I (n=2, 16%), A-II (n=3, 25%), A-I+E (n=5, 41 %,) and A-II+E 
(n=2, 16%). The results pointed out a considerable risk of contamination of water 
courses in the screened region (4). In the same region, evaluation of the health risk 
for humans and animals has been carried out in the main basin of river Tambre, 
from 29 sampling points including recreational areas and the mouth of secondary 
rivers, processing 116 water samples. G. duodenalis cysts were microscopically 
detected in 78 (67.2%) samples from all sampling points. Molecular identification of 
the parasite using DNA sequencing has been successfully achieved in 17 points 
(58.6%) and revealed the presence of the following assemblages: A-I (n=2, 11.8 
%), A-II (n=4, 23.5 %), A-I + E (n=4, 23.5 %), A-II + E (n=5, 29.4 %) and E (n=2, 
11.8 %), respectively (3). Similarly, the water environment dispersal of the same 
assemblages under different combination forms (Table 1) in 12 drinking and 
wastewater treatment plants has been recorded in two areas (coastal and inland) of 
Galicia. In the coastal area the presence of G. duodenalis cysts was recorded in 
influent and effluent samples from 3/12 (25 %) of drinking water and 12/12 of 
wastewater treatment plants (2). Recently, the widespread water occurrence of G. 
duodenalis cysts, and the largely ineffective treatment in reducing/inactivating of 
this pathogen in drinking water destined for animal and human consumption, has 
been demonstrated in another study (6). Thus, in untreated water samples G. 
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duodenalis was detected in 76 samples (59.8%) by IFAT and in 56 samples 
(44.0%) by PCR. In treated drinking water the pathogen detection has been 
successfully done in 58 samples (45.6%) by IFAT and in 43 samples (33.8%) by 
PCR. The assemblages A-I, A-II, E of G. duodenalis were recorded without any 
combination forms (see Table 1).  

 
Conclusions 

 
The overview of the European surface water contamination with Giardia 

cysts pointed out that all tested water types can harbor viable infected forms of the 
parasite and the frequency of isolation rate has been varied markedly between 
countries and within regions. Genetic characterization of the isolates showed that 
mainly the assemblages A and B, known to be infective for humans with zoonotic 
character, beside a low number of assemblages E with predominantly animal 
origins, has been present. These results have greatly contributed to the 
understanding of molecular epidemiology of water origin Giardia infections, 
highlighted that the human and livestock wastewater can represent the major 
pollutants of surface waters being a threat for safety of drinking water. Furthermore, 
the lack of the pets and wildlife adapted assemblages such as C or D suggest that 
these animals plays a minor or neglected role in the contamination of different 
surface water types. Last but not least, the awareness of the relevance of 
monitoring the surface water contamination with Giardia cysts or other zoonotic 
parasites (i.e. Cryptosporidium, Toxoplasma) by water and public health authorities 
using molecular tools, plays a crucial role in the comprehensive understanding of 
circulation of waterborne parasites in the natural environment beside correct 
evaluation of the risk that is poses for humans and animals.  
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Summary  
 

The aim of this study was to evaluate the efficacy of saturated vegetable fats 
incorporated in a soap, on a population of Dermanyssus gallinae (De Geer, 1778) (Acari: 
Dermanyssidae) (the poultry red mite), based on the property of the fat to obstruate the 
respiratory stigmas of the mites. It was appraised also the effect of the soap on the laying 
hens. 

The impact on birds was assessed in the farm, by spraying them with a 3% 
concentration solution and the efficacy of the product on the mites has been tested in the 

laboratory, using three solutions of different concentrations (2.5%, 5%, 7.5%). 

In the farm, it was found that the soap didn’t had negative effects on the birds 
health, behavior and production, but in those which weren’t sprayed, it was found a decrease 
in egg production. 

After the tests taken place into the laboratory, we have observed that the number of 
mites has decreased proportionally with increasing the concentration of the solutions used. 
 Key words: Dermanyssus gallinae, saturated vegetable fats 

 
The infestation with Dermanyssus gallinae (De Geer, 1778), is considered 

to be one of the most important health and welfare problems in intensive farming of 
poultry and especially for laying hens (5), that is also generating large economic 
losses worldwide (4). These losses are generated by decreasing in laying 
percentage by 10 to 15%, thickening of the eggshell (3), decreased grow rates and 
increased mortality, by the toxic action, mechanical-irritative action, by producing 
anemia (7) and especially by the inoculating action: Salmonella spp., Spirocheta 
spp.(12, 6), Pasteurella spp., Yersinia spp. and also some viruses (6). 

A characteristic of red mite infestation is that once installed in a flock, it is 
almost impossible to be eradicated (5). The most important factors in maintaining 
the parasitism in the farms, are represented by: the great resistance of adults to 
starvation (in the absence of the birds, they can survive hungry until 34-36 weeks) 
(10, 6), the resistance to acaricides, the lack of new acaricides and the restriction of 
using certain chemicals on food animals (1, 11).Therefore, alternative methods for 
the control of D. gallinae are urgently needed (2). 

One of these alternative methods is based on the repellent and persistent 
toxic effects of some herbal extracts, especially of essential oils, against the poultry 
red mite (9). 
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Another method suggests the use of some entomopathogenic fungal 
strains (ex. Beauveria bassiana) isolated from naturally infected hosts, against 
Dermanyssus gallinae (8). 

The purpose of this paper was to evaluate the efficacy of a detersive 
surfactant, containing specific soap fats, on a Dermanyssus gallinae population, by 
obstruating their respiratory stigmas. It was also aimed the impact of the product on 
laying hens. 
 

Materials and methods 
 

The researches were done both in the laboratory and in a holding of laying 
hens from Timiș County, populated with 51.000 birds. The housing has 100 m 
lenght and the battery cages are arranged on five lines of seven levels each. In 
every cage are 50 hens. 

It was used a detersive surfactant, obtained by saponification of vegetal 
saturated fatty acids with potassium hydroxide, to prepare three solutions of 
different concentrations (2.5%, 5%, 7.5%), using potable water. In the farm, for 
each spraying, there was used 1 l of 3% concentration solution, prepared with 
water from the local source. 

There were prepared three large glass vessels with water. In each of them, 
was placed another smaller glass vessel, each containing one end of a wing with 
feathers, disarticulated at humero-radio-ulnar joint and one trap (piece of 
cardboard) containing mites.The large vessels were covered with gauze bandage 
in three layers in order to allow the parasites to breathe, but to prevent breaking 
out. 

The solution was applied by fine spraying on the piece of wing, as well as 
on the traps, following a slight moistening of the feathers and insisting on pieces of 
cardboard. There have been applied three sprayings at intervals of 48 hours, with a 
volume of 30-35 ml from each of the three solutions taken into study. 

After 24 hours from each spraying, above every small vessel was placed a 
piece of paper and before the next spraying, was pursued the presence of the 
mites on each sheet. After 7 days, the final evaluation on the efficacy of the product 
was made by counting the mites on each sheet. On every piece of paper, were 
marked randomly 10 squares of 1 cm side and there were counted the mites found 
in each perimeter. 

In the farm, the birds on 2 levels (II, III) from one line were sprayed every 
48 hours, three times. 
 

Results and discussions 
 

In the laboratory, before each administration of the solution, it was 
monitored the presence of the mites on the covering paper sheets and has been 
found that as the concentration increases, the number of the mites drops. Also, on 
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each of the three sheets there has been found a decreased number of mites, as 
the number of administrations has increased. 

There has been performed the arithmetic mean of the mites counted on 
each sheet and the following results were obtained: 

1. Concentration 2.5% - 9,1 mites/cm
2
, 

2. Concentration 5% - 3 mites/cm
2
, 

3. Concentration 7.5% - 0,7 mites/cm
2
. 

 
Conclusions 

 
In laying hens from the holding, there haven’t been observed negative 

effects on health, behavior and production, after performing three administrations of 
solution at a concentration of 3%, every 48 hours. 

In laying hens that haven’t been sprayed, it was found a decrease in egg 
production. 

After the tests taken place into the laboratory, it has been observed a 
decreasing in the number of mites proportionally with the increment of the 
concentrations of the solutions. 
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Summary  
 

Bovine respiratory disease (BRD) is described as one of the most important causes 
of morbidity and mortality, leading to significant economic losses in cattle industry.  

Given the major role of the bacterial pathogens within BRD polyfactorial etiology, 
the use of antimicrobial drugs has always represented the cornerstone of the therapeutical 
protocols although the clinical efficacy may be questionable. Also, evidence of an increased 
antimicrobial resistance characterising bacterial strains such as Mannheimia haemolytica, 
Pasteurella multocida, Histophilus somni, Mycoplasma bovis and Arcanobacterium 
pyogenes isolated from lung tissues is pointed out by the great majority of retrospective 
studies, with several authors reporting discrepancy between the in vitro susceptibility testing 
results and the clinical response towards the antimicrobials used under field conditions.  

The paper was aimed to perform a critical review of the literature, with data 
collected from both scientific articles and clinical reports or guidelines. This review lists the 
main antimicrobial groups (broad spectrum penicillins, tetracyclines, macrolides, 
fluoroquinolones, cephalosporines), their recommended uses of the antimicrobials for BRD 
control - therapeutic and preventive (metaphylactic and prophylactic), the categories based 
on the duration of the active tissue concentration and effect duration (daily regimen 
compared to long-acting or single- shot formulations), together with the particularities 
regarding the posology (on arrival administration, first days after the arrival) and withdraw 
period. Also, it underlines the significance of the responsable and prudent use of the 
antimicrobials. 

Key words: bovine respiratory disease, antimicrobial drugs, antimicrobial 

resistance 

   
Bovine respiratory disease (BRD) is regarded worldwide as the major 

cause of clinical disease and death in feedlot cattle (5,8,9,12,13,18,20). In case of 
USA feedlots, BRD accounts for 70–80% of all feedlot morbidity and 40–50% of all 
mortality (9), with similar data reported also by European countries and Australia 
(8,13). Given the importance, a multitude of studies was conducted to establish the 
main causes and the predisponding conditions associated with this pathology and 
currently a multifactorial etiology is accepted (5,12,20). Viruses and bacteria play 
an important role along with management conditions (8,14,20). A prospective 
longitudinal study performed in a population of Australian feedlot cattle indicated 
the role of several factors related to feedlot management and risk of BRD 
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occurrence; pen water troughs accessed by animals in adjoining pens and animals 
added to pens over multiple days were indicated as conditions with increased risk 
of BRD (8). Since bacterial pathogens (Mannheimia haemolytica, Pasteurella 
multocida, Histophilus somni) are associated with BRD (20), the antimicrobials 
represent a fundamental tool for the control, but also prevention of this pathology 
(13).  

The paper was aimed to perform a critical review of the literature, with data 
collected from both scientific articles and clinical reports or guidelines. 

Although the clinical efficacy may be sometime questionable, the use of 
antimicrobial agents in BRD is a common practice, and appears to include more 
active substances than for any other disease of cattle (5,7). Developed over a 
period of approximately twenty years, currently the list of these products includes 
numerous commercial formulas with indications for treatment and metaphylaxis of 
BRD based on the broad spectrum covering Mannheimia haemolytica, Pasteurella 
multocida, Histophilus somni and/or Mycoplasma spp. and also bacterial pathogens 
responsible for mastitis, enteritis, arthritis. The main antimicrobial groups are 
represented by broad spectrum penicillins, tetracyclines, macrolides, 
fluoroquinolones, cephalosporins (7,19). 

Also, it is important to mention that these antimicrobials are considered for 
both treatment and methaphylaxis of BRD, and several criteria are essential when 
selecting both the active substances and the commercial products. Among them, 
the following are often listed: in vitro susceptibility of the isolated bacteria(s), benefit 
cost-ratio, meat or milk withdrawal time, the route of administration, frequency of 
administration (single or multiple injections).  

For the therapeutic use of antimicrobials in BRD, most protocols mention 
oxytetracyclines and spectinomycin as first choice, florfenicol and macrolides 
(tilmicosin, tulathromycin, spiramycin, tylosin) as second choice, leaving 
fluoroquinolones (enrofloxacin, danofloxacin, marbofloxacin) and third (ceftiofur) 
and fourth (cefquinome) generation cephalosporins as the last choice (2,4,7,13,19). 

The methaphylactic use of antimicrobials is a management practice in 
stocker and feedlot production systems aimed to decrease the negative impact of 
BRD on cattle health and performance (1,15). While the aim and the benefits are 
clearly stated, there is no consensus regarding the possible relationship with the 
antimicrobial resistance augmentation (20). There are several protocols adapted to 
distinct production and age categories and also numerous factors to be considered 
when selecting the suitable protocol, such as: weight (age) of the cattle, distance 
traveled, environmental conditions during transportation, previous health history, 
visual inspection of the cattle at arrival (1,15).  

The following table compiles the most important antibiotic based products 
recommended for BRD therapy with detailed information regarding the doses, route 
of administration and the withdrawal period (table 1).  
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Table 1 
Antimicrobial commercialy available recommended in case of BRD 

 

Antimicrobial 
group 

Active 
substance 

Indication 
Route 

 
Dose 

Withdrawal 
time 

Broad spectrum 
penicillin 

Amoxicillin 
Gram - bacteria 
Pasteurella spp 

IM/PO 
10-15 
mg/kg 

meat 21 days 
milk 3 days 

cephalosporins 
 

Cefquinome 
P. multocida 

M. haemolitica 
IM 

2.5 
mg/kg 

meat 5 days 
milk 1 day 

Ceftiofur 
M. haemolytica 

Histophilus somni 
SQ/IM 

3 
mg/kg 

meat 7 days 
milk 0 days 

fluoroquinolones 
 

Danofloxacin 
M. haemolytica 

P. multocida 
Histophilus somni 

SQ 
6 

mg/kg 
meat 8 days 
milk 4 days 

Enrofloxacin 
Klebsiella pneumoniae, 

Haemophilus spp., 
Pasteurella spp 

SQ/IV 
2,5-5 
mg/kg 

meat 10 days 
milk 5 days 

Marbofloxacin 
P. multocida, 

M. haemolytica 
Histophilus somni 

IM/IV/SQ 
2 

mg/kg 
meat 4 days 
milk 1 day 

fenicols Florfenicol 
M. haemolytica, 

P. multocida 
Histophilus somni 

IM/SQ 
20 

mg/kg 

meat  
30 days for IM, 
44 days for SQ 

aminoglicosides 
 

Gentamicin Susceptible bacteria IM/IV 
4 

mg/kg 
meat 28 days 
milk 7 days 

Spectinomycin 
Pasteurella spp 

Mycoplasma spp. 
IM 

15 
mg/kg 

21 days 

tetracyclines Oxytetracycline 
Pasteurella spp 

Mycoplasma spp. 
IM/IV 

20 
mg/kg 

meat  
21 days for IM,  
14 days for IV 

milk  
7 days for IM, 
72 hours for IV 

macrolides 
 

Tilmicosin 
M. haemolitica 
P. multocida 

SQ 
10 

mg/kg 
meat 60 days 

Tilosin Mycoplasma spp. IM 
5-10 

mg/kg 
meat 8 days 
milk 4 days 

Gamithromycin 
M. haemolytica, 

P. multocida 
Histophilus somni 

SQ 
6 

mg/kg 
meat 64 days 

Tulathromycin 

M. haemolytica, 
P. multocida 

Histophilus somni 
Mycoplasma bovis 

SQ 
2.5 

mg/kg 
meat 22 days 

Tildipirosin 
M. haemolytica, 

P. multocida 
Histophilus somni 

SQ 
4 

mg/kg 
meat 47 days 
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Differences in the antimicrobial spectrum (targetting the primary bacterial 
pathogens: Mannheimia haemolytica, Pasteurella multocida, and Histophilus somni 
and/or Mycoplasma bovis), therapeutic dose, mode of administration and 
withdrawal period can be noticed. With respect to posology, as opposed to the first 
developed products, the newer ones belong to a different therapeutic concept - 
Single Injection described for new formulations of fluoroquinolones (marbofloxacin 
100mg/ml, administered at a single dose of 8 mg/kg body weight IM and 
enrofloxacin 100 mg/ml, administered at a single dose of 7.5 mg/kg body weight 
SQ) and also for new generations of macrolides (tulatromycin and 
gamytromycin).These agents have significantly improved the outcomes of BRD 
prevention and treatment in feedlots by offering superior efficacy or convenience 
compared with older agents; among such advantages, the following aspects are to 
be taken into consideration: rapid absorption from the injection site, extensive 
distribution to tissue, and slow elimination, thus ensuring high, prolonged drug 
concentration at the site of infection - the lungs (4,7) and long acting or single dose 
administration (less time consuming for the vet and less stressful for the animals). 

The in vivo efficacy is sometimes questioned, but several factors related to 
the therapy (the best moment to initiate it, the antimicrobial of choice, the duration 
of the treatment, the route of administration), the animal (severity of the clinical 
signs, other health issues and stress factors influence) and the bacterial strains 
(susceptibility, multidrug resistance, virulence factors) influence the outcome. In 
this last regard, widespread antimicrobial resistance to the primary therapeutic 
antimicrobial agents was investigated for most of the isolates associated with BRD, 
triggering an intense search for new molecules (20). Newer antimicrobials 
(ceftiofur, tilmicosin, tulathromycin, florfenicol, enrofloxacin, and danofloxacin) are 
preferred also due to the single shot formulation, but recent reports suggest the 
development of the antimicrobial resistance and the need for new products (2,5). 
The extent of the antimicrobial resistance is not clearly and homogeneously 
determined since the surveillance is not mandatory in this case, but several studies 
underlined the potential for emergence and dissemination of resistant clones for 
Mycoplasma bovis and Pasteurella spp. (3,10,14,20). Certain particularities related 
to Mycoplasma bovis complex pathology in cattle - chronic, debilitating health 
issues with respiratory signs, mastitis, otitis media, arthritis, and reproductive 
disease and the often reduced response to treatment – appear to be furthermore 
complicated by the augmentation of the minimum inhibitory concentrations for 
many of the commercially available antimicrobials reported for many of the current 
M. bovis European isolates (14,17). A retrospective survey of records from a single 
diagnostic laboratory pointed out for M. haemolytica pan-resistant isolates 
(resistant to 5 or more antimicrobials), with annual variations (over 5% isolates in 
2009 and more than 35% in 2011. Significant antimicrobial coresistance patterns 
were reported for oxytetracycline and tilmicosin (12). All bovine strains of 
Mannheimia haemolytica, Pasteurella multocida, and Histophilus somni, isolated 
from 2000 to 2009 proved to be susceptible to ceftiofur, 90% or more of M. 
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haemolytica and H. somni isolates were susceptible to florfenicol, while 
susceptibility among P. multocida was 79% or greater, but less than 50% of the 
isolates tested were susceptible to tetracycline (17). Data provided by distinct 
studies may be contradictory when comparing the level and the traits of 
antimicrobial resistance. For isolates of M. haemolytica recovered from 29% of 
cattle (1,596/5,498), 13.1% at arrival and 19.8% at second sampling, the 
antimicrobial resistance analyzed using multivariable regression was characterized 
as rare, although nearly half of cattle received parenterally antimicrobial drugs, 
mostly as metaphylactic treatment at arrival (16). Similarly, 34/53 (64%) isolates of 
Histophilus somni obtained from clinically affected cattle in Queensland and New 
South Wales, Australia were susceptible to all antimicrobial agents tested (ceftiofur, 
enrofloxacin, florfenicol, tetracycline, tilmicosin and tulathromycin); the authors 
reported intermediate susceptibility to tulathromycin in 12 isolates, tilmicosin in 
seven isolates and resistance to tilmicosin in one isolate (6). A more recent review 
on the current status of antimicrobial resistance in pathogens associated with 
bovine respiratory disease (BRD) in beef cattle mentioned not only a relatively 
reduced number of studies evaluating the susceptibility of bacterial pathogens, but 
also fluctuating levels that should be further investigated, long-term monitored and 
analyzed based on standardized susceptibility test methods and BRD-specific 
interpretive criteria (3,11,13). 

New antimicrobials not just as new molecules, but also as more efficient 
protocols are needed for the treatment of BRD (2, 20). A recent in vivo study 
indicated the efficacy of nasal instillation of a nitric oxide releasing solution (NORS) 
on Angus-cross heifers arrived at the feedlot. Based on the results reported as non-
inferior to a parenteral injection of tilmicosin, a macrolide antibiotic, and also 
considering the nasal administration of NORS as a more rational control strategy 
compared to parental injection of antibiotics to prevent BRD in high-risk cattle, the 
authors concluded on the potential of nitric oxide, a molecule produced in most 
mammalian cells, with bactericidal and virucidal properties, as a valuable molecule 
that requires further studies (2). 

 
Conclusions 

 
The decision to initiate the use of an antibiotic should be done only by a 

veterinarian that after consultation on the spot and based on an established 
diagnosis (results of bacterial culture and antimicrobial susceptibility testing) can 
determine the optimal treatment protocol for the given situation.  

The use of antibiotics should be indicated by a veterinarian and should be 
carried on under its direct control as a responsible action aimed to limit the 
emergence and spread of the multidrug resistant bacteria. 
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Summary  

 

Vaccination represents one of the key measures listed along with biosecurity and 
predisponding factors avoidance for the bovine respiratory disease (BRD) control and 
prevention. Currently, several types of commercial vaccines are available on the market and 
also both in vitro and in vivo scientific studies are conducted in order to develop new 
products aimed to ensure a better protection level in bovine susceptible population.  

This paper summarises all these products with detalied references: trade name, 
vaccine type (conventional/deleted or marker vaccines, modified-live/inactivated, 
monovalent, multiple - valences) vaccinal strains, vaccination regimen, intranasal/injectable), 
advantages and disadvantages of their use based on the determined level of local and 
specific humoral immune response (antibody titer). Parammeters such as the occurence and 
the intensity of the clinical disease, morbidity and mortality percentages, inflammatory 
response, viremia, viral shedding, feed intake, metabolic response are also listed to evaluate 
the efficacy of above mentioned vaccines. 

The main principles to be consider when establishing the vaccination programmes 
adapted to the farm conditions (epidemiology of the region, risk factors, farm history, 
animals’s immune status, age, production category) are mentioned.  

Key words: bovine respiratory disease, vaccine, immune protection  

   
Vaccination represents one of the key measures listed along with 

biosecurity and predisponding factors avoidance for the bovine respiratory disease 
(BRD) control and prevention (1,2,3). Valued as an effective tool in a feedlot's 
animal health management (1,3), specific prevention of BRD targets the main 
etiological agents responsable for this pathology – viruses: bovine herpes-virus 
type-1 (BHV-1 or IBRV), parainfluenza type-3 virus (PI-3V), bovine respiratory 
syncytial virus (BRSV), bovine viral-diarrhoea virus type 1 (BVDV) and bacteria: 
Mannheimia haemolytica (M. haemolytica) and Histophilus somni (H. somni). 

Currently, several types of commercial vaccines are available on the 
market and also both in vitro and in vivo scientific studies are conducted in order to 
develop new products (5,7,11,12) aimed to ensure a better protection level in 
bovine susceptible population and to limit the losses associated with increased 
morbidity and mortality, carcasses condamnation and antimicrobial treatment. 

Bovine Respiratory Disease is the results of a complex, multifactorial 
interaction between several respiratory pathogens (viruses and bacteria) that are 
able to exhibit pathogenic modifications depending on host animal susceptibility 
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that is negatively influenced by multiple stress factors (1,14). The presence and 
diversity of BRD infectious agents and also the important role of one or 
combination of stressors were demonstrated in cattle populations, therefore an 
integrated BRD prevention strategy should not be focused only on the vaccination. 
Some researchers clearly stated that the administration of vaccines against BRD 
agents may help reduce the incidence of BRD but is unlikely to eliminate the 
condition (1,2). 

This paper summarises all these products with detalied references: trade 
name, vaccine type (conventional/deleted or marker vaccines, modified-
live/inactivated, monovalent, multiple - valences) vaccinal strains, vaccination 
regimen, intranasal/injectable), advantages and disadvantages of their use based 
on the determined level of local and specific humoral immune response (antibody 
titer). Parammeters such as the occurence and the intensity of the clinical disease, 
morbidity and mortality percentages, inflammatory response, viremia, viral 
shedding, feed intake, metabolic response are also listed to evaluate the efficacy of 
above mentioned vaccines.The main principles to be consider when establishing 
the vaccination programmes adapted to the farm conditions (epidemiology of the 
region, risk factors, farm history, animals’s immune status, age, production 
category) are mentioned. 

Having the starting point the importance of infectious agents in case of 
BRD development, the specific prevention measures target the main etiological 
agents –viruses and bacteria, with vaccines developed based on strains of bovine 
herpes-virus type-1 (BHV-1 or IBRV), parainfluenza type-3 virus (PI-3V), bovine 
respiratory syncytial virus (BRSV), bovine viral-diarrhoea virus type 1 (BVDV), 
Mannheimia haemolytica (M. haemolytica) and Histophilus somni (H. somni). Most 
of the currently recommended commercial vaccines include at least one of these 
pathogens, but the great majority offer protection against multiple organisms. In this 
regard, the trend indicates the use of multiple valences vaccines for a superior 
protection compared to monovalent ones (5,7,8,12). Such products are designed 
as both modified live (ML) and killed (K) or inactivated vaccines and several studies 
provided the documented information regarding the protective value based on the 
evaluation of vaccinated groups (5,6,7,8,10,11,12).The effectiveness of these 
vaccines is assessed in terms of production parameters at farm level (increased 
body weight, morbidity and mortality percentages, quality of carcasses), as well as 
in terms of the cost-benefit (10). A study performed on 3882 calves at ultra-high 
risk of developing undifferentiated fever (UF)/bovine respiratory disease (BRD) 
indicated the opportunity of using a live attenuated vaccine containing IBRV, BVDV 
type I and II, and toxoids derived from Mannheimia haemolytica and Pasteurella 
multocida compared to another live attenuated vaccine containing only BRSV and 
PI3V (10). Another study conducted in Western Canada on 5163 calves divided 
into two groups - one batch who received live attenuated monovalent against IBRV 
and a group that was vaccinated with live attenuated 4 valences - IBRV, PI3V, 
BVDV and BSRV recommended a quadrivalent vaccine because the group that 
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received the vaccine showed higher values for average daily gain, carcass weight 
and carcasses grades (8). Similar protective effect was suggested for a 
quadrivalent vaccine used to vaccinate calves between 2 and 9 months of age that 
were challenged experimentally with one of the viruses, bovine herpes-virus-1 
(BHV-1), parainfluenza type-3 virus (PI(3)V), bovine viral-diarrhoea virus type 1 
(BVDV), or bovine respiratory syncytial virus (BRSV) and were then kept under 
observation for at least 2 weeks to determine the occurrence and the severity of 
clinical signs, the antibody titer and the viral shedding (7). Enhanced antibody 
response to all four viruses post-challenge, with the reduction of the amount or 
duration (or both) of virus shedding in the BHV-1, PI(3)V, BVDV and BRSV studies 
and with milder clinical signs in the BHV-1 (nasal discharge, and rectal 
temperature) and the PI(3)V studies (abnormal respiration, and depression) were 
reported for the vaccinated calves (7). Quadrivalent vaccines may determine a 
longer duration of immunity as pointed out by the results of a study on calves 
between 7 weeks and 6 months of age (5,6). 

Either these vaccines are monovalent or polyvalent, they all serve as the 
antigenic stimulus that triggers the immune system response. The expected 
response is the antigen specific protection of vaccinated individuals based on the 
production of specific antibodies - humoral-mediated immunity; some vaccines 
induce also a specific cellular – mediated immunity. Thus, this active specific 
protection involves the immune system integrity and functionality. Unfortunately, 
several stress factors are responsible for immunosuppression, with the immune 
system inability to respond promptly and effectively to vaccination. In the case of 
cattle and especially young cattle, the most important elements with negative 
influence on the immune system are actually some farming and breeding practices 
and operations - weaning, transportation, extreme variations of temperature, 
crowding, poor ventilation, lack of feed and water (1,2). The importance of these 
factors should not be minimized when establishing the vaccination protocols (14). 

In addition, compared efficacy of modified live /killed vaccines is also under 
debate, with both advantages and disadvantages described for both types (table 1). 

Table 2 compiles the commercial vaccines currently available in Romania. 
The vaccination protocols may include both modified live or killed vaccines, and 
monovalent or multivalent vaccines. As presented in the table, these products 
protection covers the most important viral pathogens - BHV-1, PI-3V, BVDV and 
BRSV and one bacterium - Mannheimia haemolytica.  

With the current information, no universal protocol can be suggested and 
further investigation are needed to develop not only better products, but also better 
strategies related to predisponding factors control. The vaccination programmes 
should be adapted to the farm conditions (epidemiology of the region, risk factors, 
farm history, animals’s immune status, age, production category).  
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Table 1  
Advantages and disadvantages of vaccines (13) 

Advantages Disadvantages  

Killed vaccines  

No interference with the gestation Requires more than one dose (more boosters) 

Inactivated virulence  
Immune response is milder and not all immune 
response phases are triggered 

No viral shedding  
 

No immunosuppression Hypersensitivity reactions 

Modified live vaccines 

Longer duration of the immunity – less 
doses and boosters  

the vaccine may induce the disease 

Stronger immunity (humoral and local 
mucosal immunity) 

viral shedding  

Injection or intra nasal administration   May interfere with the gestation 

 
May induce immunosuppression 

 
 

Table 2 
Commercial vaccines currently available in Romania 

 
 
 
 

Trade name  Company 

Agents 

BVDV 
IBRV 

(BHV-1) 
BRSV PI-3V 

Mannheimia 
haemolytica 

BioBos IBR Marker inact. BIOVETA  x    

Bovibio Respi 4 BIOVETA x  x x x 

BioBos Respi 2 intranazal BIOVETA   x x  

BioBos Respi 3 BIOVETA   x x x 

Hiprabovis 4 HIPRA x x x x  

Hiprabovis Ibr Marker Live HIPRA  x    

Bovilis IBR Marker inac MSD  x    

Bovilis Bovipast RSP MSD   x x x 

Bovilis BVD MSD x     

Rispoval IBR-Marker  ZOETIS  x    

Rispoval 3-BRSV-Pi3-BVD ZOETIS x  x x  

Rispoval IBR-Marker vivum ZOETIS  x    

Rispoval RS+PI3 Intranazal ZOETIS   x x  

CattleMaster 
TM

4 ZOETIS x x x x  
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Summary  

 
The wisent (Bison bonasus) or European bison is a Eurasian species of bison. 

Nowadays, the wisent is downgraded to a vulnerable species status. In this respect, 
Romania tries hardly to preserve this species in several natural reserves from Neamț, Buzău 
or Hunedoara counties. During May 2014, 18 wisents from different European countries (9 
from Sweden, 4 from Germany, 2 from Italy, 2 from Belgium and 1 from Romania) were 
moved to the new reservation Armeniș-Plopu from Caraș-Severin County, south-western 
Romania, in a wooded area. Blood samples were collected when animals were loaded in 
trucks prior transportation and preserved at 4ºC up to destination. Samples were examined 
by ID Screen

®
 Toxoplasmosis indirect test kit (ID VET, France). Four samples (22.22%) 

were positive for T. gondii. The OD for positive samples varied between 0.474 and 2.237. 
Key words: wisents, Toxoplasma gondii, prevalence, Romania. 

 
The European bison (Bison bonasus), known also as wisent, is a species 

of bison spread in Ancient times in Asia and Europe. Today the wisent has an 
extremely vulnerable status, being almost in extinction. Because of their dramatic 
history, current populations are highly related with important consequences on the 
health status of these herbivorous mammals. Viruses, bacteria and parasites are 
the main causes that threaten their health (2; 3).  

First investigations on the parasitic status of wisents were carried out at the 
beginning of the 20th century (7). These investigations also continues nowadays, 
till now 88 species of parasites being identified in wisents, mainly in Poland, 
because there are the largest free living populations (1).  

In Romania the reserves from Neamt, Brasov, Dambovita and Hunedoara 
counties are well known, the first being the Hateg-Slivut one, which started out in 
1958 with only 2 specimens brought from Poland. The last reserve of Romania was 
founded in Armenis-Plopu from Caras-Severin County (5).  

The aim of this study was to investigate the presence of antibodies against 
Toxoplasma gondii in the serum samples from wisents of Armenis-Plopu reserve. 
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Materials and methods 
 
Blood samples were collected from 18 European bison before boarding in 

the origin country of each specimen. Samples were kept at 4ºC till they were 
processed in the parasitic diseases lab of Faculty of Veterinary Medicine 
Timișoara. Wisents originated from 5 European countries: 9 from Sweden, 4 from 
Germany, 2 from Italy, 2 from Belgium and 1 from Romania. 

Serum from the blood samples was collected in vials and preserved by 
freezing till processing in the parasitic diseases lab of the Faculty of Veterinary 
Medicine Timisoara. Serum samples were examined by ID Screen

®
 Toxoplasmosis 

indirect test kit (ID VET, France). 
 

Results and discussions 
 
Results are presented in Table 1. 

Table 1 
Presence of anti-Toxoplasma antibodies in wisents from Armeniș-Plopu reserve 

Crt. 
no. 

Name Sex Age Country Result 

1. Egomundis F 2012 Germany 
(HardeHausen) 

- 

2. Eggemadel F 2011 Germany 
(HardeHausen) 

- 

3. Spomenka F 2009 Germany (Springe) - 

4. Spiderwoman F 2011 Germany (Springe) - 

5. BBB029 M 2013 Italy - 

6. BBB028 M 2012 Italy - 

7. Swan F 2012 Sweden 
(Kolmarden) 

- 

8. Isabell F 2012 Sweden 
(Kolmarden) 

- 

9. Birk M 2010 Sweden 
(Kolmarden) 

+ 

10. Sussie F 2012 Sweden (Avesta) + 

11. Isa F 2004 Sweden (Avesta) + 

12. Hilda F 2012 Sweden (Avesta) - 

13. Mildred F 2009 Sweden (Avesta) - 

14. Terese F 2012 Sweden (Avesta) - 

15. Sabina F 2013 Sweden (Avesta) + 

16. Zwitcher M 2013 Belgium  - 

17. Zwanda F 2012 Belgium - 

18. Romanita F 2008 Romania - 
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Four samples (22.22%) were positive for T. gondii. The OD for positive 
samples varied between 0.474 and 2.237.  

All positive samples (100%) came from Sweden, from animals purchased 
from 2 reserves: Kolmarden and Avesta. When compared, only 33.33% of the 
infected wisents were from Kolmarden, while 50% of them came from Avesta. So, 
the prevalence of anti-Toxoplasma antibodies in wisents from Sweden was of 
44.44%. The infection was present mainly in females (3F/1M), in animals of various 
ages. But it is difficult to explain why only these wisents were infected by 
Toxoplasma, because no information concerning their history was available. 

The data from literature are scanty, so it is quite hard to make a 
comparison. However, in Poland, Majevska et al. (4) identified a prevalence of 
40.5%, much higher than that reported by us in this study. Also, in a study 
conducted on zoo animals from Czech and Slovak zoos, all 4 wisents investigated 
were positive, with titers ranging from 1:160 to 1:2560 (6). 

 
Conclusions 

 
Toxoplasma gondii infection was identified in 22.22% of wisents from 

Armenis-Plopu reserve. 
Only wisents from Sweden were infected and the age had no influence on 

the receptivity. 
 

Acknowledgments 
 
This research work was carried out with the support of the 

project Dezvoltarea infrastructurii de cercetare, educaţie şi servicii în domeniile 
medicinei veterinare şi tehnologiilor inovative pentru RO 05, cod SMIS-CSNR 
2669. 

 
References 

 
1. Karbowiak, G., Demiaszkiewicz, A.W., Pyziel, A.M., Wita, I., Moskwa, B., 

Werszko, J., Bień, J., Goździk, K., Lachowicz, J., Cabaj, W., The parasitic 
fauna of the European bison (Bison bonasus) (Linnaeus, 1758) and their 
impact on the conservation. Part 1. The summarising list of parasites noted, 
Acta Parasitol, 2014, 59, 3, 363–371. 

2. Kita, J., Anusz, K., Infectious diseases in Bison bonasus in the years 1910–
1988. In: (Eds J. Kita and K. Anusz) Health threats for the European bison 
particularly in freeroaming populations in Poland, SGGW Publishers, 
Warsaw, 2006. 

3. Krasinska, M., Krasinski, Z.A., European Bison: The Nature Monograph, 
Mammal Research Institute Polish Academy of Sciences, Białowieza, 
Poland, 2007. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 

 

 116 
 

 

4. Majewska, A.C., Werner, A., Cabaj, J., Moskwa, B., The first report of 
Toxoplasma gondii antibodies in free-living European bison (Bison bonasus 
bonasus Linnaeus), Folia Parasitol, 2014, 61, 1, 18-20. 

5. Morariu, S., Bulacu, A., Dărăbuș, Gh., Mederle, N., Mihăilă, C., Nechiti, 
R., Brîncoveanu, A., Badea, C., Prevalence of internal parasites in wisents 
(Bison bonasus bonasus) from two Romanian reservations - preliminary 
results, Lucr Șt Med Vet Iași, 2014, 57, 1-2, 170-173. 

6. Sedlak, K., Bartova, E., Seroprevalences of antibodies to Neospora 
caninum and Toxoplasma gondii in zoo animals, Vet Parasitol, 2006, 136, 
223-231. 

7. Wroblewski, K., Żubr Puszczy Białowieskiej: monografia, Wydawnictwo 
Polskie, Poznań, 1927. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 
 

 117 
 

ZOONOTIC POTENTIAL OF STAPHYLOCOCCUS 
PSEUDINTERMEDIUS – A REVIEW  

 
MIHAELA NICULAE, CATALINA NICULAE, C.I. MATES, EMOKE PALL, R. AL. 

POP, MARINA SPINU 
 
University of Agricultural Sciences and Veterinary Medicine, Faculty of Veterinary 

Medicine, 400372, Calea Mănăștur Street no 3-5, Cluj-Napoca, Romania 
E-mail: niculaemihaela1@gmail.com 

 
Summary  

  

The role of Staphylococcus pseudintermedius in small animal’s pathology has been 
updated over the years, with the current scientific data underlying the complex ability to 
develop multiple antimicrobial resistance in case of this opportunistic bacterium responsible 
for skin and soft tissues infections in dogs. It belongs to the coagulase-positive group and it 
is one of the most frequently isolated Staphylococcus spp. in dogs presenting pyoderma and 
external otitis, pathologies well known for the poor response to treatment and the recidivant 
course. Canine skin infections are often regarded as challanges, with the results of the in 
vitro susceptibility testing indicating the lack of efficacy of β-lactams, erythromycin, 

gentamicin, ciprofloxacin, chloramphenicol, clindamycin, oxytetracycline, and tetracycline, 
and thus few antimicrobial options. Great interest is focused at present on the zoonotic risk 
of methicillin-resistant S. pseudintermedius (MRSP) isolates and its veterinary-hospital-
associated epidemiology. Carrier state was also described for both methicillin susceptible 
and resistant strains. This review documents the ecology, the classical microbiological and 
molecular characteristics, and clinical importance of the bacterium with dual activity – both 
commensal and pathogenic microorganism and emphasizes the emergence of distinct 
clones of MRSP with notable antimicrobial resistance patterns, such as the inducible 
clindamycin (iCLI) Staphylococcus pseudintermedius or the European clone (ST71 MRSP). 
In conjunction with the scientific proof of the increasing antimicrobial resistance level, the 
study highlights the need for antimicrobial resistance systematic screening and surveillance 
to be considered for guidelines of rational use of antimicrobials drugs. As for the impact on 
human health, several reports confirmed Staphylococcus pseudintermedius infections in 
people and suggested the zoonotic risk of MRSP strains in veterinary facilities (hospitals, 
clinics) and in the community. 

Key words: Staphylococcus pseudintermedius, multi-drug antimicrobial resistance, 

zoonotic risk  
  

Staphylococcus pseudintermedius (SP) is a bacterium belonging to 
Staphylococcus genus and currently the type species of S. intermedius group (SIG) 
that also includes S. intermedius and Staphylococcus delphini (25). Nowadays, 
taxonomy distinguishes two species - Staphylococcus pseudintermedius and S. 
intermedius that can be both isolated from dogs and most authors agree that some 
scientific data reported between 1976 - 2005 may actually reffer to Staphylococcus 
pseudintermedius (1,2,11,21,22,25). Classic microbiology does not allow the two 
species differentiation (1,7,11,25), only by the use of a batch of molecular methods 
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such as pulse field gel electrophoresis (PFGE), ribotyping, PCR restriction 
fragment length polymorphism (PCR-RFLP) and multilocus sequence typing 
(MLST) (1,7,11,25).The molecular techniques are also valuable tools to draw a 
distinction between SP and other species of canine origin, most often the case of 
Staphylococcus schleiferi subspecies coagulans and Staphylococcus aureus (25). 
The strains matching the characteristics of SIG group should be evaluated based 
on genomic assays and if not possible to be reported as SP (25). Following the 
isolation and identification of SP strains, molecular characterization is required also 
to investigate methicillin-resistant Staphylococcus pseudintermedius (MRSP) in 
terms of antimicrobial resistance genes (mecA, erm(B), Inu(A), dfrG, ND, tet(M), 
tet(K)) and virulence factors (biofilm formation assay, exfoliative toxin and Panton-
Valentine leukocidin); these protocols include sensitive techniques such as pulse 
field gel electrophoresis (PFGE), staphylococcal chromosomal cassette mec 
(SCCmec) typing, and multilocus sequence typing (MLST) (1,7,11,25). In order to 
detect methicillin resistance in staphylococci, the initial evaluation can be 
performed using disk diffusion or broth microdilution to screen the susceptibility 
towards methicilin (oxacillin or cefoxitin, and MIC≥ 0.5 mg/L; R≤ 17 mm according 
to M31-A4 issued by VAST) (25). Higher sensitivity is guaranteed by the mecA and 
SCCmec detection by PCR protocols (1,6,11,25,27,31); mecA gene is considered 
responsible for the methicillin resistance and it is located on a mobile element of 
bacterial chromosome – staphylococcal chromosomal cassette (SCCmec). Clonal 
distribution and diversity of MRSP is established by PFGE and MLST (25). All 
these techniques cannot be considered at this moment routine methods, but the 
MRSP detection and surveillance is needed due to increasing number of reports 
suggesting or demonstrating two key elements: the zoonotic potential and the role 
of potential reservoir for multidrug antimicrobial resistance (5,6,7,11,12,20,26). A 
review listing 202 scientific papers published from 1980 to 2013 underlined the 
importance of unitary laboratory antimicrobial susceptibility testing and 
interpretation criteria and of systematic surveillance either at the country-level or at 
a larger scale across countries e.g. EU level (17).  

In fact, the role of Staphylococcus pseudintermedius in small animal’s 
pathology has been updated over the years, with the current scientific data 
underlying the complex ability to develop multiple antimicrobial resistance in case 
of this opportunistic bacterium responsible for skin and soft tissues infections in 
dogs (2,4,10,16,17,22,24,27,28). As a commensal bacteria of skin and mucosal 
flora, SP can be isolated from samples collected from nares, mouth, pharynx, 
forehead and anal area of healthy dogs and cats (2,5,6,7,9,10,18,25). It belongs to 
the coagulase-positive group and it is the most frequently isolated Staphylococcus 
spp. in dogs presenting pyoderma and external otitis, pathologies well known for 
the poor response to treatment and the recidivant course (24,27,28). The 
pathogenic potential of SP has a recognized significance in veterinary dermatology, 
not only because of the induced skin inflammation, but mostly due to the lack of in 
vitro and in vivo efficacy observed for routine antimicrobials. Canine skin infections 
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are often regarded as challanges, with the results of the in vitro susceptibility 
testing indicating the lack of efficacy of β-lactams, erythromycin, gentamicin, 
ciprofloxacin, chloramphenicol, clindamycin, oxytetracycline, and tetracycline, and 
thus few antimicrobial options (1,2,16,17,28). A group of Japanese researchers 
reported genotypic and phenotypic differences when comparing MRSP strains 
isolated from dogs and cats presenting dermatitis. Based on the results of 
molecular assessment, strains were included into five groups, with ST71 and ST26 
being the two most prevalent, and displayed multiple resistance patterns (78% of 
the isolates were resistant or intermediate to twelve or more antibiotics commonly 
used in veterinary medicine)(1). In this regard, relatively few longitudinal studies of 
the impact of routine antimicrobial therapy on methicillin-resistant staphylococci 
emergence or resolution of resistance are published (2), but it is expected that the 
long term antimicrobial therapy of canine skin infections to increase the 
antimicrobial resistance level as reported in case of MRSA in people (15).  

The antimicrobial treatment of MRSP pyoderma allows the recovery of the 
animals, but is not able to eliminate the carrier state. In fact, MRSP colonization 
persists after resolution of the inflammatory modifications (2). 

Methicillin resistance is an important aspect when described and confirmed 
in Staphylococcus pseudintermedius and Staphylococcus aureus that cannot be 
neglected given the significant consequences for both animal and public health.  

Great interest is also focused at present on the zoonotic risk of methicillin-
resistant S. pseudintermedius (MRSP) isolates and its veterinary-hospital-
associated epidemiology. Carriage (carrier state) in case of both methicillin 
susceptible and resistant strains is investigated in connection with the possible 
spread (human exposure – owners, veterinary staff and environmental 
contamination – veterinary hospitals, shelters, households, kennels) 
(3,5,6,8,12,13,16,18,19,20,21,23,26).  

The MRSP epidemiology needs more studies since not only the 
contaminated environment, but also dogs owners may represent the source of 
reinfection with MRSP. In a case report referring to a dog presenting a long-term 
inflammatory skin disorder associated with MRSP, the same strain was isolated 
and confirmed from both the owner and the dog (27). Based on the results of 
several molecular assays, the strain was characterized as a multidrug-resistant 
MRSP belonging to sequence type (ST) 71, spa type (t)05, harbouring SCCmecIII 
as well as the genes encoding LukI (leukotoxin encoding operon) and SIET 
(Staphylococcus intermedius-exfoliative toxin)(27). 

Based on the above mentioned literature data, the zoonotic potential of 
Staphylococcus pseudintermedius should not be minimized and further studies are 
required to evaluate and monitor the epidemiology related to the public health risks 
and companion animals as sources for human exposure, with a permanent focus 
on the antimicrobial resistance patterns fluctuation. 
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Summary 

 
Avian reovirus infection is prevalent in intensive poultry farming, especially in 

broilers, wich evolve with many anatomoclinical forms, pathological signs being corelated 
with clinical signs. The researches was carried out in a flock of broilers, where reovirosis 
debuted from the first week of life. The necropsic exam was biweekly performed on a total of 
96 cadavers from which samples were taken for microscopic examination. The presence of 
reovirosis was confirmed by RT-PCR and ELISA test. 

 At the necropsied chickens were found following macroscopic lesions 
characteristic for reovirosis: proventriculus, catarrhal enteritis, arthritis- tenosynovitis, 
unilateral and bilateral necrosis of the femoral head, malabsorption syndrome, pericardial 
effusion and ascites. To highlight the histopathological lesions was utilized Pappenheim 
staining method.  

Histological lesions in proventriculus, small intestine, spleen and liver, highlighted 
by this method plead for a general and local infectious process. 

Key words: avian reovirus, broilers chickens, Pappenheim staining method; 

 
Avian reovirosis is an endemic disease that develops in chickens and 

turkeys, with several syndromes, the most common being malabsorption syndrome 
and arthritis-tenosynovitis. Macroscopic and microscopic pathological lesions are 
different and generally more and better expressed in malabsorption syndrome, and 
in other syndromes are better expressed only gross pathological lesions(1,3,4) 

The researches were made in order to elucidate many aspects of the 
pathological lesions of reovirosis in broilers through the study of histological lesions 
of the digestive tract, annexes organs and lymphoid organs using Pappenheim 
staining method. 

The disease causes significant economic damage, represented by 
mortality, poor feed conversion and uneven growth, decreased production of meat 
and eggs, confiscations in slaughterhouse and immunosuppression induced by 
reovirus (1,2,3). 
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Materials and methods 
 

Necropsy was performed biweekly on a total of 96 broiler corpses, from the 
age of 6 days to 41 days. From chickens with characteristic lesions for avian 
reovirosis were collected organ samples: proventriculus, small intestine, spleen and 
liver for microscopic examination. The samples of organs were processed by the 
classical method, and for colouring was used Pappenheim staining method. 

 
Results and discussions 

 
Microscopic examination was performed in order to highlight the 

histopathological lesions present in several tissues and organs that have tropism 
for avian reovirus. 

It was carried out only in the organs samples taken from the broilers 
corpses with pathological lesions characteristic for malabsorption syndrome, which 
have not been complicated with bacterial infections associated. By using the dye 
method Pappenheim have been observed histopathological lesions in the 
proventriculus, small intestine, spleen and liver. In proventriculus were highlighted 
lesions which denotes affection of the glands and papillae proventriculare and the 
absence of demarcation between the esophagus and the organ. In histological 
sections are highlighted inflammatory lesions, necrotic and interstitial lymphoid 
hyperplasia. In provetricular glands are presents atrophy, dystrophy and necrosis 
accompanied by denudation papillae. It has also been well highlighted lining of the 
stroma and massive congestion of fibroconjunctive stroma between the 
proventricular glands (Fig.1). These lesions are attributed to multiplication of avian 
reovirus in the structure of this organ. The presence of lesions in proventricular 
glands pleads for the disruption of digestion consecutive to hiposecretion of HCl 
and pepsinogen.Macroscopic and microscopic pathological lesions from 
proventriculus have been reported by several collective research, that awarded 
these lesions to avian reovirus infection (2,3,5). 

In small intestine was present catarrhal enteritis, characterized by 
inflammatory and infiltrative histopathological lesions. In the sections of intestinal 
villous were observed: desquamation of villi as a result of enterocytes 
necrosis,unequal villous with rare lymphocytes, submucosal infiltration with small 
lymphocytes, histiocytes, lymphoblasts and rare plasma cell (Fig.2). The lesions 
observed in the small intestine pleads for inflammatory lesions, successive to 
multiplication of avian reovirus consecutive multiplication in the intestinal mucosa 
structure. The presence of these microscopic lesions disrupt the normal digestion, 
resulting the reduced feed conversion. 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 
 

 125 
 

 
 

Fig.1. Proventriculus – histological section (Col.Pappenheim, ob x20) 
 

 
 

Fig.2. Small intestine - histological section (Col.Pappenheim, ob x10) 

 
In spleen, Pappenheim staining revealed the histopathological lesions wich 

pleads for the postinfectious immune response: numerous lymphoid nodules with a 
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medium crown, reticulohistiocytary proliferation and a pronounced dilatation 
vessels with numerous splenocytes in spleen lumen. Were highlighted the primary 
splenic follicles (active) and secondary (by activation) looking hypochromic (Fig.3). 

 

 
 

Fig. 3. Spleen - histological section (Col.Pappenheim, ob x10) 
 

In the liver, histopathological lesions represented by the edema of Disse 
space, the tumefaction of hepatocytes and vacuolar dystrophy, wich pleads for 
critical disruption of the function of this organ and lymphocyte infiltration and 
Kupffer cell hyperplasia pleads for a massive viral multiplication at the level of this 
organ (Fig.4).The microscopic lesions of lymphoid organs were reported frequently 
by several researchers, in avian reovirosis, regardless of evolutive syndromes 
(2,3,5). 

The presence of histological lesions in the proventriculus, small intestine 
and liver, evidence the impaired of digestion process followed by reduced feed 
conversion and the emergence and evolution of malabsorption syndrome. The 
avian reovirosis diagnosis was certainty established in samples examined from the 
flock of broilers subject to monitoring, using RT- PCR test. 

 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLIX(3), 2016, TIMIŞOARA 
 

 127 
 

 
 

Fig.4. Liver - histological section (Col.Pappenheim, ob x20) 
 

Conclusions 
 

Microscopic examination conducted by Pappenheim staining method 
showed histopathological lesions in the digestive tract and lymphoid organs. 
Proventriculus and histological lesions in the small intestine pleads for alteration 
digestion followed by reduced feed conversion and splenic lesions that suggest the 
postinfectious immune response. 

The research conducted in broiler flock completed and contoured the 
pathologic lesions emerged of avian reovirosis based on which disease can be 
suspected and monitored in routine diagnosis.  
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Summary  
 

Multiple vaccinations in layers enhance the in ovo transmission of subsequently 
produced total immunglobulins (Ig) and thus, conditions the resistance against diseases at 
hatching in chickens.  

The experiment investigated the distribution of IgY and IgM both in the in serum 
and components of the egg (white and yolk) in repeatedly antigenically stimulated Anak 
hens (n=20). The hens were subjected to vaccination according to the technology and 
epidemiological pressure on the farm. Total Ig and IgY levels and immune complexes were 
quantified in optical density units (ODU) by 24%o zinc sulphate and 4.2% polyethilene glycol 
precipitation tests, respectively. IgM concentrations were calculated.  

The total levels of Ig were the highest in the yolk (0.198±0.060 ODU), while those 
in the serum and egg white were similar. Similarly, the higherst value for IgY was recorded 
in the yolk (0.195±0.047) while IgM was significantly lower (p<0.001, 0.003±0.036). There 
was a statistically significant difference at various levels (p<0.05-p<0.001) between the IgY 
and IgM complexes (conventional units) both in the serum and egg components (serum IgY 
111±10.7, IgM 75±14.6, egg yolk IgY 538.0±283, IgM 194±89, egg white IgY 71.02 ± 56.00, 
IgM 8.03±5.44).  

These data underline the simultaneous transmission and concentration of IgY, free 
or in a conjugated form mainly through the yolk, in repeatedly vaccinated hens.   

Key words: in ovo immunity, hens, vaccination  

 
The avian egg contains protective antibodies originating from the blood 

stream of the hen, therefore the immune globulins with high specificity will also be 
transferred to the chick embrio. The increased interest allocated to antibodies 
synthesis in farmed birds (chicken, ducks, etc.) supported by numerous 
experiments in the field (14) is based on the availability of antigen-specific yolk 
antibodies for numerous applications in the medical and research fields, including 
in areas such as diagnostics and proteomics. According to some of the 
researchers, one of the most important uses of these antibodies, designated as IgY 
given the morphological differences versus IgG of mammals, would be its use for 
preventive or therapeutical passive immunization of humans or animals against 
microbial diseases (8). Instead of using mammals for the obtainment of 
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hyperimmune sera, antigenically stimulating hens and collecting their eggs for the 
isolation of the IgY seems a much more welfare preserving method. Similarly, egg 
yolk contains a high level of IgY readily available by fast and also simple isolation 
methods. As a plus, IgY does not react with the rheumatoid factor or the 
mammalian complement. Thus, IgY proves to be a perfect candidate for use as a 
polyclonal antibody, in various immunological diagnostic methods or 
immunotherapy (6). The experiment investigated the distribution of IgY and IgM 
both in the in serum and components of the egg (white and yolk) of conventionally 
raised Anak hens. 
 

Materials and methods 
 

Birds and eggs. Anak hens (n=20) raised for eggs production on a 
conventional layer farm, were repeatedly antigenically stimulated, by being 
subjected vaccination according to the technology and epidemiological pressure on 
the farm. The protocol included vaccinations against Marek’s, Newcastle and 
Gumboro diseases and infectious bronchitis. The eggs were sampled during the 47

 

th week of the birds and preserved at +4°C before processing.   
The extraction of total IgY from egg yolk was performed according to the 

precipitation method described by Pauly et al. (2011)(13). 
Circulating immune complex (CIC) measurements. The measurement of 

circulating immune complexes allows an evaluation of the level of molecular 
clearance capacity of the body, at a particular moment. Blood samples collected 
from rodents were allowed to clot (30 min at 37C), and sera were separated by 
centrifugation (3,000 rpm, 10 min). The samples were kept at -20C until tested. A 
4.2% polyethylene glycol (PEG) 6000 solution in borate buffer was used as the 
precipitating agent, while buffer-treated samples served as controls for borate-

induced precipitation. For each sample, 3.3-l aliquots of the sera/egg yolk/egg 

white were mixed with 196.7 l borate buffer or PEG solution in parallel wells. The 
immune complexes precipitate in 60 min at 22–23C. Spectrophotometrical 
quantification of the precipitates was done at a wavelength of 450 nm in the test 
plate (d=0.5 cm; multichannel spectrophotometer SUMAL PE2, Karl Zeiss, Jena). 
CIC concentrations, expressed in optical density units (ODU), were calculated by 
subtracting the value of the control serum+buffer) from that of the PEG precipitate 
(Khokhlova et al., 2004).  

Immunoglobulin measurements. Total immunoglobulins, known as 
opsonins, play an important role in innate immunity. Concentrations as low as 24 
mg/l of heavy metal salts precipitate the immunoglobulin, affecting their colloidal 

stability and electric charge. Volumes of 6.6 l of the sera/egg yolk/egg white were 

diluted in 193.4 l of a 0.024% barbital-buffer zinc sulfate solution, and allowed to 
precipitate for 30 min at room temperature (22–23C). The levels of total 
immunoglobulins were quantified in optical density units (ODU) after 
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spectrophotometrical readings (k=475 nm, d=0.5 cm; multichannel 
spectrophotometer SUMAL PE2, Karl Zeiss, Jena). 

Bothe methods were applied to untreated and 2ME treated sera/egg 
yolk/egg white. 2-mercapto-ethanol was used as an agent to inactivate IgM.  

Total Ig, IgY, IgM and CIC concentrations were expressed in conventional 
units and Vernes degrees, by multiplying the ODU values with 10

2 
for the immune 

globulins and 10
3
 for CIC. The data were statically processed and the different 

values obtained for the tested variants were analysed using t-Student test. 
 

Results and discussions 
 

IgY occurs throughout the vertebrate classes Amphibia, Reptilia and Aves, 
and probably in the subclass Dipnoi (16). 

As a counterpart of IgG, IgY represents the major antibody produced by 
chickens involved in antimicrobial protection. Only IgM, IgA and IgY were well 
described in chickens, while proven IgD and IgE were only suggested. The amount 
of IgY is considerably higher in the egg yolk than in the blood stream (100 mg/egg 
yolk versus 5–7 mg/ml of serum)(1, 4) 

Chicken immune system is similar to that of mammals therefore using 
chicken for the obtainment of specific antibodies brings great benefit in terms of 
welfare of the immunized animals, egg collection being much simpler than invasive 
blood sampling (15). This also meets the recommendations of the European Centre 
for the Validation of Alternative Methods (ECVAM), which specify that yolk 
antibodies should be used instead of mammalian antibodies for animal welfare 
reasons (14). 

The IgY antibodies are harvested from the egg yolk and the amount 
obtained by immunizing birds i.e., with mammalian proteins, is substantially 
increased due to their phylogenetic distance. The IgY antibody activity spectrum is 
broader, since they recognize the same protein in a number of mammalian species. 
A supplementary advantage of obtaining IgY is the yield of antibodies: when 
compared to that of IgG antibodies obtained in mammals, 200 mg of IgG can be 
obtained monthly, with approximately 5% constituting the specific antibody, while in 
chickens the amount is of 1500 mg of IgY each month, and between 2 and 10% is 
the specific IgY (14, 15). 

The concentration of IgY in egg yolk varies greatly between different bird 
species and even between chicken lines, thus 100- 200mg of total IgY can be 
extracted from a single egg with IgM and IgA which reach concentrations of 0.15 
and 0.7mg/ml into the white eggs (12). 

A wide variety of antigens including proteins, peptides, lipid hormones and 
carbohydrate components from viruses, bacteria, fungi, plants and animals were 
used to produce chicken antibodies (14). Immunoassays to detect Schistosoma 
japonicum or Pythium insidiosum antigen were developed and used in various 
ELISA tests among others (12). Quick and inexpensive production of a new 
generation of antibodies could also link the fields of genomics and proteomics (3).  
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Fig. 1. Circulating immune complexes levels in serum of vaccinated hens 
compared to those present in the egg components (conventional units) 
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Fig. 2. Total Ig levels in the the egg yolk of vaccinated hens (Vernes degrees) 

 
IgY was suggested as a potential therapeutic agent in certain animal 

species such as swine and chickens. In swine, experiments indicated its efficacy in 
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controlling diarrhea diseases (10) while in chickens it was advised in controlling 
Salmonella infections (2, 9), therefore, IgY could be probably the best alternative to 
antibiotics and the resultant reduction in antibiotic use in the livestock industry (9, 
10). Recent experiments described in ruminants the control ruminal fermentations 
and modulation of the normal gut microflora by hen egg yolk antibodies (11).In 
addition, the immunisation of chickens or dugs using DNA constructs was also 
reported (3). To determine the synergistic effect of IgY with other alternative 
therapeutic strategies including probiotics and plant extracts could represent a 
future research direction (5). 

Considering the benefits of IgY technology in polyclonal antibody 
production and the universal application of these antibodies in research and 
medicine, IgY technology could play an increasing role in research, diagnostics and 
immune therapy (17). 

The amounts of CIC were highly significantly (p<0.001) increased in the 
egg yolk as opposed to those in the serum (Fig. 1). Both IgY complexes in the 
serum, egg white and egg yolk were elevated, when compared to IgM complexes, 
but only the difference between the egg youlk and serum or egg white were 
significantly different (p<0.05), while the comparison of serum and egg white values 
were not statistically supported. 

The results of this experiment indicated, similarly to the literature, a 
significantly (p<0.05) higher yield of IgY in the egg yolk when compared to the 
serum (16.9±21.6 Vernes degrees) subsequently to the conventional vaccination 
procedures. The amount of IgM was highly significantly (p<0.001) lower, than that 
of IgY content, supporting the adequate protection against microbial diseases 
transferred to the offspring (Fig. 2).  

Both methods used to quantify total Ig levels and CIC concentrations 
proved to be efficient and allowed the statistical interpretation of the data and 
allowed an estimate of the protective value of the eggs obtained from conventional 
hens.  
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Summary 

 

The experiment aimed to establish the correlation and mathematical characteristics 
of dose –bactericidal capacity relationship for whole and temperature inactivated sheep sera, 
against G- and G+ bacteria involved in veterinary pathology. 

26 blood samples were collected from adult Transylvanian Merino sheep, allowed 
to clot and separated by centrifugation. Whole or inactivated (56°C, 30 min) sera were 
diluted to 1/5, 1/25, 1/125, 1/625. Collection strains of Pseudomonas (P. pyocianea), Seratia 
(S. marcescens), Staphylococcus (S. aureus) and Listeria (L. monocytogenes) were used as 
test bacteria. The inoculum consisted of a 24 hour culture, diluted in distilled water to the 
density of 0.5 on McFarland scale. The incubated serum treated cultures were inactivated by 
formaline and read spectrophotometrically. Regression lines describing bacterial growth, as 
well as correlation coefficients of the dilution – effect relation – were defined for the tested 
bacteria and sera.  

The function of bacterial growth in serum treated cultures (y=a+bx), was 
characterized for the whole sera by a indices of 0.024 (Listeria) to 0.0183 (Seratia) and b 
indices of 0.137 (Staphylococcus) to 0.722 (Seratia). For heat inactivated sera these indices 
were much lower (a from 0.0195 to 0.0313 and b from 0.071 to 0.332). Correlation 
coefficients were statistically supported (p<0.05- p<0.001) only for Seratia (both types of 
sera), Pseudomonas and Staphylococcus (treated serum). 

Key words: sheep, serum, bactericidal effect, culture  

 
Disease resistance is greatly influenced by an adequate passive 

immunization just after birth. Thus, macromolecule uptake is severely reduced in 
response to premature birth and when macromolecules are to be absorbed from 
diets other than species-specific colostrum (11). The majority of strains (57 = 
87.6%) proved 'delayed serum-sensitive' (DSS); 4 strains (6.2%) were 
'promptly serum-sensitive' (PSS), whereas 4 strains (6.2%) resisted (NSS) 
complement-mediated killing by human serum. Species differences among fresh 
sera from sheep, rabbits and guinea pigs, as contrasted with fresh human serum, 
were noted. In general, PSS ('promptly serum-sensitive') strains of S. marcescens 
were killed in a slightly delayed fashion; DSS ('delayed serum-sensitive') strains of 
S. marcescens were killed in an unpredictable kinetic pattern by sheep and rabbit 
sera, whereas fresh guinea pig serum entirely failed to kill selected DSS isolates of 
S. marcescens (13). It was concluded that rabbit immunoglobulins of the IgG class 
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accounted for the observed in vitro antagonism of the bactericidal activity of fresh 
human serum against DSS and PSS strains of S. marcescens (12). 

The aim of this study was to provide the picture of the dynamics of some 
blood parameters in the native Zerasca sheep breed during the peripartum period. 
Results showed a significant influence of the peripartum and the deviation from the 
normal range on many parameters (5). Serum antibodies killed efficiently B. ovis in 
vitro in the presence of either guinea pig or ovine serum (2). No effect of anti-Hp-
IgG antibody in human serum on the growth of Hp was found (P>0.05). 
Human serum or fetal calf serum may be used for Helicobacter pilori culture 
where sheep blood is not available. Bactericidal activity against Helicobacter pilori 
in human serum is mediated by complement (3). The study of the sensitivity of F. 
tularensis to the bactericidal action of normal serum (NS) revealed that all virulent 
cultures were resistant, while avirulent cultures were highly sensitive to NS. The 
antibacterial activity of NS, with respect to avirulent strains, was determined by the 
system of the complement, activated following the classical route. Only complete S-
LPS characteristic of virulent strains was capable of preventing the sorption of 
components and the assembly of the complement on the surface of bacteria, while 
defective forms of LPS of avirulent strains did not protect serosensitive receptors 
from interaction with the complement (10). This study aimed to evaluate the 
bactericidal capacity of the normal and heat inactivated serum and the dose-activity 
linear relationship, defining the regression lines. 

 
Materials and methods 

 
The sera were collected from 26 healthy adult Transylvanian Merino 

sheep, were allowed to clot, separated by centrifugation (2500 rpm for 10 min) and 

kept at -20C until testing. Both whole and heat inactivated sera were used. The 
inactivation was carried out on a water bath at 56°C for 30 min. The sera were 
diluted to 1/5, 1/25, 1/125, 1/625 and used against a collection of field bacterial 
strains of Pseudomonas (P. pyocianea), Seratia (S. marcescens), Staphylococcus 
(S. aureus) and Listeria (L. monocytogenes). For this, 4 ml of simple broth were 
placed into two series of glass tubes. The first tube in each series was treated with 
either 1 ml of heat inactivated or 1 ml of whole serum. Afterwards, 1 ml of the 
mixture was transferred to the second tube, and so on, discarding the amount 
taken from the last tube. Positive control series were treated with saline instead of 
serum. All tubes were inseminated with an inoculum of a 24 hour culture, diluted in 
distilled water to the density of 0.5 on McFarland scale. Two series of tubes, for 
whole and heat inactivated sera were performed for each bacterial species. 
Subsequent to incubation of all series for 24 h at 37°C, the cultures were 
inactivated by formalin and read spectrophotometrically. The optical densities read 
for individual samples were statically processed and analysed for significance using 
t-Student test. Regression lines describing bacterial growth, as well as correlation 
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coefficients for dilution – effect relation were defined for the tested bacteria and 
sera. 

 
Results and discussions 

 
The bactericidal and opsonic activities of normal sheep serum against 9 

smooth and 4 rough strains of gram-negative bacteria were measured. Three 
smooth strains - Escherichia coli 3662, Salmonella typhimurium, and Salmonella 
gallinarum - were resistant to the bactericidal action of normal sheep serum with or 
without complement (8). Cattle and sheep sera had no lytic effect on 36.9-40.1% of 
pathogenic Leptospira strains, but other pathogenic strains, as well as saprophytes, 
were lysed by these sera. L. pomona and L. grippotyphosa exhibited high 
resistance to cattle serum, the latter being also resistant to sheep serum (1). 

It was found that the bactericidal activity of the blood in newborn lambs 
was dependent on the amount of the immunoglobulins resorbed and their 
specificity (4).The bactericidal activity of blood, plasma, and serum from sheep was 
measured with 3 strains of Escherichia coli. Plasma showed a more intense 
bactericidal activity than blood or serum for strains O78:K80(B) and Lilly. It is 
suggested that the target antigen of the bactericidal antibody is not the somatic 
antigen, but a rough antigen internal to the O polysaccharide (9). The combination 
of therapeutically achievable concentrations of polymyxin B (range 5 to 1.25 
mug/ml) and fresh, but not heat-inactivated human serum was found to exert an 
accelerated, additive effect against 9 of 10 'delayed serum-sensitive' isolates of S. 
marcescens, an organism that is characterized by intrinsic resistance against 
polymyxins (14). Since the principal defense mechanism against gram-negative 
bacteria is their destruction by complement in the presence of specific antibody (7), 
the bactericidal action of serum is one of the mechanisms protecting higher 
organisms from infection by gram-negative bacteria.  

 
Table 1 

Functions defined by calculating the coefficients based on optical density 
values read for the bacteria treated with whole and heat inactivated sera 

Genus Whole serum Heat inactivated serum 

Pseudomonas 
pyocyanea 

y=0.705 x +0.011 y=0.800x +0.031 

Seratia marcescens y=0.722 x +0.018 y=0.940x +0.024 

Micrococcus luteus y=0.068 x +0.004 y=0.071x +0.004 

Staphylococcus 
aureus 

y=0.137x -0.003 y=0.332x +0.013 

Listeria 
monocytogenes 

y=0.385 x -0.024 y=0.281x -0.020 
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Complement (C) activation by the classical or alternative pathways plays a 
main role in this protective action. The bactericidal activity of normal newborn sera 
against some gram-negative bacteria is less efficient than that of normal adult sera. 
The reason for this may be connected with the damaged alternative and classical 
pathways of C activation and with the decreased levels of third -C3 and ninth -C9 
factors of C system. A physiological deficiency of IgM antibodies may contribute 
also to the diminished bactericidal activity of newborn sera. Impaired activity of sera 
favors the susceptibility of neonates to bactericidal infection (6). 

The equation y = ax + b is referred to as the slope-intercept form of a linear 
equation. In this form, the variable is x, and y, is the value of the function. It also 
has two coefficients, a and b. In this instance, the fact that the values of y depend 
on the values of x is an expression of the functional relationship between them. The 
linear equation is expressing the equality of values of the dependent variable y with 
the functional values of the linear function f(x) = ax + b, in other words y = f(x) for 
this particular linear function f (15). 

In the case of sheep sera and the tested bacterial strains the coefficients 
defining the linear regression slope were higher for both normal and heat 
inactivated sera in the case of Gram negative bacteria and statistically significantly 
(p<0.001) lower  in Gram positive bacteria. This stands for differentiation of serum 
components by antibacterial activity based on the type of bacteria subjected to 
serum treatment. 

Heat inactivated serum induced a higher turbidity of the treated samples, 
signifying increased bacterial growth and lower inhibitory activity, respectively. 
Accordingly, the coefficients were higher. 

 
Conclusions 

 
 In case of normal and heat inactivated sheep sera, the parameters defining 
the regression slope are dependant on the treatment the serum was subjected to 
and also the bacterial species subject to serum activity.  
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Summary 

 
In the paper are described the characteristics of some strains of staphylococcus, in 

order to investigate the prevalence of staphylococcus isolated from dogs, from four villages 
in the south-west part of Romania. We also tested the sensibility of these microorganisms to 
some of the most commonly used antiobiotics by local doctors.  

The dogs from which we obtained all the samples were both adult and also 
puppies, of both gender. We have to mention that we didn’t know the history of previous 
antibiotic treatment for the animals selected for this study.  

The samples were identified and labeled as to source, gender of the dog and also 
the anatomical area from where they were harvested. This way we were able to obtain 214 
samples from different anatomical sites such as nose, ears, lips, neck, tail, legs and back 
skin.  

After growth, staphylococcus isolates were identified according to their 
characteristics. 183 samples were positive for staphylococcus, being isolated both positive 
and coagulase-negative species. The most common species that was isolated was S. 
pseudintermedius.  
 Key words: staphylococci, dogs, countryside, Romania 

 
Staphylococci are considered to be ubiquitous, round shaped, gram-

positive, and arranged in irregular piles, with variations in size. Because their 
affinity for dermal tissue, pathogenic staphylococci can cause skin infections, but 
they can also invade other tissues or organs, producing systemic diseases. 
Coagulase-positive staphylococci (CoPS), Staphylococcus aureus, S. intermedius, 
S. pseudintermedius, S. delphini and S. schleiferi subsp. coagulans, are the most 
common cause of staph infections in dogs (1, 2, 5). 

The aim of this research was: 
- to establish the frequency of S. intermedius strains isolated from dogs in 

rural areas; 
- to determinate the frequency of other species of staphylococci isolated 

from these dogs; 
- to characterize phenotypically isolates; 
- to identify strains of methicillin resistant. 
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Materials and methods 
 

Samples were obtained from 214 dogs, males and females, from April 
2015 to February 2016. The dogs were from four villages near Drobeta-Turnu 
Severin, which were submitted to the national program of microchipping. 

We included in this study dogs of all ages, both sexes and without having 
any information about their history of antibiotic treatment prior to sampling. 

Isolates were subcultured on blood agar 5% and were incubated at 37°C 
for about 24 hours in aerobicall conditions. Suspected staphylococcal isolates were 
identified based on colony characteristics, pigment production, Gram stain and 
presence of hemolysis. We also used Chapman selective agar. 

To identify the prevalence and antibiotic susceptibility of pathogenic 
staphylococci, investigations were carried out on 214 dogs from 4 different rural 
areas. 

The evaluation of antibiotic susceptibility of 20 strains was performed by a 
disc-diffusion test. We used 18 antimicrobian agents belonging to several classes 
of antibiotics.  

 
Results and discussions 

 
Results obtained at bacteriological examinations are shown in Table 1. 

 
Table 1 

The total number of strains of staphylococci isolated according to the 
anatomical areas 

 
Anatomycal 

areas 

S. 
pseudintermedius 

S. 
aureus 

S. 
intermedius 

Positive 
samples/total number 

of samples taken 
from each region 

External 
auditory canal 

45 13 21 79/93 

Perianal 
region 

17 1 3 21/34 

Skin with 
pyoderma 

lesions 
68 4 11 83/87 

Total 130 18 35 183/214 

 
Out of 214 samples taken from dogs, there were isolated and identified 183 

staphilococci strains (3, 6, 9). 
The results of antibiotic susceptibility testing of staphylococci strains 

isolated from clinically healthy dogs are shown in Table 2. 
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Table 2 
The results of antibiotic resistance of 20 strains of staphylococcus isolated 

from clinically healthy dogs 

No. Antimicrobials 
Result (no of strains) 

Resistant Intermediate Sensitive 

1 Polymyxin B 8 6 8 

2 Tetraciclyn 2 7 11 

3 Gentamicin 5 2 3 

4 Meticilyne 7 3 10 

5 Novobiocin - 1 9 

6 Cefaclor 4 6 10 

7 Doxycycline 2 4 14 

8 Erythromycin 4 1 15 

9 Vancomycin 9 2 9 

10 Ceftriaxone 1 9 10 

11 Cefoxitin 3 7 10 

12 Ciprofloxacin 4 8 8 

13 Rimfapicin - 2 18 

14 Lincomycin 4 3 13 

15 Ampicillin 1 6 13 

16 Pristinamycin 1 5 15 

17 Amoxicilline 2 - 18 

18 Kanamycin 3 2 15 

 
In our survey, the distribution of resistant strains was as it follows:  
- 8 strains were resistant to polymyxin B; 
- 7 strains were resistant to meticilyne;  
- 9 were resistant to vancomycin; 
- 4 strains were resistant to lyncomicine and also the same numbers of 

strains were resistant to cefaclor, erythromycin, ciprofloxacin (table 2). 
As you can see in table 2, there were also other antimicrobians to whom 

our strains presented resistance but the numbers were smaller. 
The data on meticilyne resistance and type of resistance identified are 

similar to the results communicated by other authors on the phenomenon of 
resistance to antibiotics (1, 2, 4, 5, 7). 

Also the results that we obtained this year are similar to those that we 
obtained last year, when we did the same research on some dogs from another 
county (8). 
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Conclusions 
 
Out of 214 dogs from rural areas there were isolated a total of 183 

staphylococci strains.  
 In our study we found out that S.pseudintermedius was the most common 
strain, 130 from 183.  

As a result of the test, in which we observed the resistance of the isolated 
staphylococci to 18 antimicrobians, there were identified seven methicillin-resistant 
strains and several type of resistance, to β-lactams, tetracyclines, macrolides, 
aminoglycosides. Ten of the isolated strains were meticilyne sensitive. 
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