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CREA = 1.2 mg/dl (0.5 - 1.6), T-Bil = 1.7 
mg/dl (0.1 - 0.6), ALP = 522 U/L (10.6 - 150), 
GPT = 226 U/L (8.2 - 57.3), GOT = 54 U/L 
(8.9 - 48.5). On the 18.04.2016 BUN = 23 
mg/dl (8.8 - 25.9), CREA = 1.5 mg/dl (0.5 - 
1.6), T-Bil = 1.0 mg/dl (0.1 - 0.6), ALP = 493 
IU/L (10.6 - 150), GPT = 203 U/L (8.2 - 57.3), 
GOT = 18 U/L (8.9 - 48.5). On the 19.04.2016 
BUN = 71 mg/dl (8.8 - 25.9), CREA = 1.0 
mg/dl (0.5 - 1.6), T-Bil = 0.3 mg/dl (0.1 - 0.6), 
ALP = 119 U/L (10.6 - 150), GPT = 29 U/L 
(8.2 - 57.3), GOT = 12 U/L (8.9 - 48.5). 
During the entire hospitalization period the 
hematology was performed daily and the 
results were in the normal physiologic ranges. 
The fluid therapy was continued until the 
patient was discharged from the hospital. 
On the 18.04.2016 the antidote for Babesiosis 
was administered (Imidocarb dipropionate 6.6 
mg/kg i.m.). 
On the 19.04.2016 we have seen an 
improvement of general patient status, the 
appetite was present, and the body temperature 
was 38.6˚C. On the next day, (20.04.2016), the 
patient was discharged from the hospital. 
 
CONCLUSIONS 
 
Peritoneal dialysis it is extremely laborious, but 
is a technically simple method and may be 
performed in any clinic with adequate technical 
assistance and supervision. Peritoneal dialysis 
is an effective treatment option for veterinary 
patients with acute kidney injury refractory to 
fluid therapy. It can be used as an adjunctive 
therapy to medical management, or can be used 

as a temporary means to stabilize a patient prior 
to a surgical procedure.  
Peritoneal dialysis has a high rate of compli-
cations, but most of them are manageable with 
intense nursing care and careful attention to 
aseptic technique. Understanding the 
physiology of dialysis and fluid transport 
through the peritoneal membrane allows the 
clinician to make informed decisions regarding 
dialysate dose and treatment regimen.  
Peritoneal dialysis is an important modality in 
the treatment of acute kidney and liver injury, 
consecutive to Babesia infestation. 
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Abstract 
 
In the last years, an increasing attention is paid to methicillin-resistant staphylococci, isolated from animals, 
regardless of the species they are included in. The circulation of methicillin-resistant staphylococci strains is monitored 
by phenotypic laboratory techniques or with several chromogenic media. The frequency of methicillin-resistant strains 
was pursued on 412 strains included in S. aureus subsp. aureus and other species from the "non-S. aureus" group, 
based on phenotypic characters. Using the disc-diffusion method with methicillin, oxacillin and cefoxitin, 210 strains 
resistant to methicillin were identified and poured into a chromogenic medium named ChromaticTM MRSA. On this 
medium, S. aureus subsp. aureus strains resistant to at least one of the three antibiotics, formed purple to purple-
orange colonies and the “non-S. aureus” strains formed white or blue colonies. All S. aureus subsp. aureus strains on 
this medium were methicillin-resistant, results identical to the disc-diffusion method ones. 146 “non-S. aureus” strains 
formed white or blue colonies, considered as methicillin-resistant, while 6 strains did not grow on this medium.  
 
Key words: chromogenic medium, methicillin-resistant, staphylococci.  
 
INTRODUCTION 
 
Resistance to methicillin, in coagulase-positive 
and coagulase-negative staphylococci isolated 
from farm animals and pets, is very topical, 
which is why many researchers are studying 
this phenomenon in many countries. Given the 
large number of staphylococci species isolated 
from animals, which cause systemic or 
localized infections through pathogenicity 
factors (enzymes, exotoxins, biofilm), most 
researchers, in antibioresistance and 
methicillin-resistance research, use either the 
staphylococci divided into two groups, namely 
coagulase-positive and coagulase-negative 
staphylococci or the term "non-S. aureus" for 
all species of staphylococci except S. aureus 
subsp. aureus (Fowoyo P. T. et al., 2017; Kunz 
F. et al., 2011; Loeffler A. et al., 2013; Park J. 
et al., 2013; Saputra S. et al., 2017). 
In recent years, an increasing attention has been 
paid to positive and negative coagulase 
staphylococci strains, resistant to methicillin, 
regardless of the species they are included in. 
Circulation of methicillin-resistant strains is 
monitored by phenotypic laboratory 
techniques, namely the Kirby-Bauer disk-
diffusion method, the chromogenic medium 

method and molecular biology techniques 
(Dupieux C. et al., 2017; Saito E. et al., 2011). 
In the screening studies conducted to monitor 
the circulation of methicillin-resistant strains, 
cromogenic media that selectively act to 
differentiate strains of S. aureus subsp. aureus 
versus „non-S. aureus” staphylococci strains 
are commonly used. This differentiation is 
based on the color of staphylococcal colonies 
(Saito E. et al., 2011). 
The research aimed the frequency of 
methicillin-resistant strains, isolated from 
several animal species, using the ChromaticTM 
MRSA medium. 
 
MATERIALS AND METHODS 
 
The frequency of methicillin-resistant strains 
was followed in 412 staphylococci strains 
included in 22 species. Initially, the frequency 
of these strains was determined by the Kirby-
Bauer disk diffusion method, using biodiscs 
with methicillin (5 μg), oxacillin (1 μg) and 
cefoxitin (30 μg). The methicillin-resistant 
strains detected by this method were the tested 
using the ChromaticTM MRSA medium, which 
is used to identify strains of S. aureus subsp. 
aureus methicillin-resistant. 
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This medium was provided in Petri plates as a 
"ready-to-use" medium by S.C. Sanimed 
International Impex SRL, with the following 
composition: peptone and yeast extract 30 g/l, 
sodium chloride 10 g/l, dibasic sodium 
phosphate 2,5 g/l, selective and matting agents 
16,5 g/l, chromogenic with antibiotic mixture 
0,8 g/l and agar 15 g/l.  
Methicillin-resistant strains were considered 
strains resistant to at least one of the three 
antibiotics and strains which had an 
intermediate behavior to at least two of the 
three antibiotics and, in the end, 210 strains of 
coagulase positive and negative staphylococci 
were selected. 
 
RESULTS AND DISCUSSIONS 
 
The results regarding the behavior to the three 
beta-lactamases were different and showed that 
the resistance of the tested strains was 
maximum to oxacillin and minimum to 
cefoxitin. The presence of this phenomenon 
was tested, in parallel, also on the ChromaticTM 
MRSA medium, the results being compared 
with the results of the 3 beta-lactams. 
On Chromatic™ MRSA, strains of S. aureus 
subsp. aureus, resistant to at least one of the 
three antibiotics, formed purple to orange 
colonies, of different nuances and the „non-S. 
aureus"strains of staphylococci, resistant to one 
of the three antibiotics, formed white or blue 
colonies.  
Based on colony pigmentogenesis, this 
chromogenic medium allowed the 
differentiation of S. aureus subsp. aureus strains 
resistant to at least one of the three antibiotics or 
with intermediate behavior to least two of the 
three antibiotics. For this species, MRSA strains 
formed colonies pigmented in purple to purple-
orange.  
The results showed that all strains included in 
this species, based on colony pigmentogenesis, 
were classified as MRSA strains, these results 
being correlated with the results provided by the 
Kirby-Bauer disc-diffusion test. Also, based on 
the results, ChromaticTM MRSA medium can be 
recommended to identify the S. aureus subsp. 
aureus strains, MRSA type, in the routine 
diagnosis, which aimes the phenotypic 
characterization of strains belonging to this 
species (Table 1). 

Table 1. Results obtained on Chromatic MRSA medium 

No. 
crt. 

Staphylococcal 
species 

No. of 
strains 

Chromatic 
MRSA 

purple/ 
orange 

white/ 
blue 

1.  S. aureus subsp. aureus 63 63 - 

2.  S. aureus subsp. 
anaerobius 3 1 2 

3.  S. hyicus 31 - 31 

4.  
S. intermedius/ 
S. pseudintermedius 

21 - 21 

5.  S. caprae 5 - 5 

6.  S. epidermidis 15 - 15 

7.  S. equorum 5 - 5 

8.  S. lentus 1 - 1 

9.  S. sciuri 30 - 30 

10.  S. xylosus 36 - 36 
TOTAL 210 64 146 

 
The strains included in 8 staphylococci species, 
respectively 2 positive coagulase and 6 
negative coagulase, formed, on this 
chromogenic medium, blue or white colonies 
and, based on the recommendations of the 
producing company, could be considered 
strains resistant to methicillin or oxacillin. Six 
strains of staphylococci didn’t grow on this 
medium, which can act selectively to some 
methicillin or oxacillin susceptible strains. 
The results showed that staphylococci strains, 
included in the „non-S. aureus” group, resistant 
to methicillin and oxacillin, can be 
distinguished by MRSA strains with this 
chromogenic medium. These cultural aspects 
can be used as phenotypic tests in the routine 
diagnosis, regarding the rapid differentiation of 
the two staphylococci groups, namely S. aureus 
subsp. aureus and the group "non-S. aureus". 
In the case of S. aureus subsp. anaerobius 
species, a strain formed purple-orange colonies, 
thus classified as MRSA type and two strains 
formed blue colonies, included in the „non-S. 
aureus" group. 
The results obtained from these two phenotypic 
tests, the Kirby-Bauer disc-diffusion test with 
methicillin, oxacillin and cefoxitin biodiscs, 
correlated with chromogenic ChromaticTM 
MRSA medium, revealed that the phenomenon 
commonly referred to as methicillin resistance 
is present both in the strains by S. aureus 
subsp. aureus, as well as strains included in the 
group "non-S. aureus". This group included 

three positive coagulase staphylococci species 
and all negative coagulase staphylococci 
species, some low pathogenic or non-
pathogenic. The methicillin-resistant strains 
included in these species constitute a reservoir 
of genetic elements coding this phenomenon 
(SCCmec), which is in permanent extension. 
Staphylococci, generically called methicillin-
resistant, are considered zoonotic risk bacteria, 
because this phenomenon is associated with 
multiple antibiotic resistance. Circulation of 
methicillin-resistant strains is monitored both 
in human medicine and veterinary medicine 
and the human-animal-human circuit is a major 
concern for public health. 
The frequency of the methicillin resistance 
phenomenon is studied in positive and negative 
coagulase staphylococci, in S. aureus subsp. 
aureus and „non-S. aureus” staphylococci, as 
well as in S. aureus strains referred to as 
"Livestock Associated-Methicillin Resistant S. 
aureus" and "Community-Associated 
Methicillin Resistant S. aureus" (Feingold B. J. 
et al., 2012;, Wan M. T. et al., 2012).  
For this purpose the Kirby-Bauer phenotypic 
method, the genotypic method for SCCmec 
detection and chromogenic media are used. The 
use of chromogenic media is a rapid 
phenotypic method used in both routine 
diagnosis and screening research (Dupieux C. 
et al., 2017). 
Similar results to those obtained in the own 
research have been reported by authors who 
have used different chromogenic media to 
detect the methicillin resistance to 
staphylococci isolated from farm animals for, 
pets and veterinary clinics (Graveland H. et al., 
2009; Pletinckx L. J. et al., 2012). 
 
CONCLUSIONS 
 
Based on colony pigmentogenesis, the 
ChromaticTM MRSA medium allowed the 
differentiation of S. aureus subsp. aureus 
strains resistant to at least one of the three 
antibiotics, since only the strains included in 
this species produce purple-orange colonies, 
considered as MRSA colonies. 
The results obtained using the two phenotypic 
tests revealed the phenomenon of methicillin 
resistance both in S. aureus subsp. aureus 
strains and strains included in the „non-S. 

aureus" group, which confirms the animal-
human epidemiological circuit of these strains 
in both directions. 
The ChromaticTM MRSA medium can be used 
in the routine diagnosis to monitor the 
frequency of the methicillin-resistant strains 
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This medium was provided in Petri plates as a 
"ready-to-use" medium by S.C. Sanimed 
International Impex SRL, with the following 
composition: peptone and yeast extract 30 g/l, 
sodium chloride 10 g/l, dibasic sodium 
phosphate 2,5 g/l, selective and matting agents 
16,5 g/l, chromogenic with antibiotic mixture 
0,8 g/l and agar 15 g/l.  
Methicillin-resistant strains were considered 
strains resistant to at least one of the three 
antibiotics and strains which had an 
intermediate behavior to at least two of the 
three antibiotics and, in the end, 210 strains of 
coagulase positive and negative staphylococci 
were selected. 
 
RESULTS AND DISCUSSIONS 
 
The results regarding the behavior to the three 
beta-lactamases were different and showed that 
the resistance of the tested strains was 
maximum to oxacillin and minimum to 
cefoxitin. The presence of this phenomenon 
was tested, in parallel, also on the ChromaticTM 
MRSA medium, the results being compared 
with the results of the 3 beta-lactams. 
On Chromatic™ MRSA, strains of S. aureus 
subsp. aureus, resistant to at least one of the 
three antibiotics, formed purple to orange 
colonies, of different nuances and the „non-S. 
aureus"strains of staphylococci, resistant to one 
of the three antibiotics, formed white or blue 
colonies.  
Based on colony pigmentogenesis, this 
chromogenic medium allowed the 
differentiation of S. aureus subsp. aureus strains 
resistant to at least one of the three antibiotics or 
with intermediate behavior to least two of the 
three antibiotics. For this species, MRSA strains 
formed colonies pigmented in purple to purple-
orange.  
The results showed that all strains included in 
this species, based on colony pigmentogenesis, 
were classified as MRSA strains, these results 
being correlated with the results provided by the 
Kirby-Bauer disc-diffusion test. Also, based on 
the results, ChromaticTM MRSA medium can be 
recommended to identify the S. aureus subsp. 
aureus strains, MRSA type, in the routine 
diagnosis, which aimes the phenotypic 
characterization of strains belonging to this 
species (Table 1). 

Table 1. Results obtained on Chromatic MRSA medium 

No. 
crt. 

Staphylococcal 
species 

No. of 
strains 

Chromatic 
MRSA 

purple/ 
orange 

white/ 
blue 

1.  S. aureus subsp. aureus 63 63 - 

2.  S. aureus subsp. 
anaerobius 3 1 2 

3.  S. hyicus 31 - 31 

4.  
S. intermedius/ 
S. pseudintermedius 

21 - 21 

5.  S. caprae 5 - 5 

6.  S. epidermidis 15 - 15 

7.  S. equorum 5 - 5 

8.  S. lentus 1 - 1 

9.  S. sciuri 30 - 30 

10.  S. xylosus 36 - 36 
TOTAL 210 64 146 

 
The strains included in 8 staphylococci species, 
respectively 2 positive coagulase and 6 
negative coagulase, formed, on this 
chromogenic medium, blue or white colonies 
and, based on the recommendations of the 
producing company, could be considered 
strains resistant to methicillin or oxacillin. Six 
strains of staphylococci didn’t grow on this 
medium, which can act selectively to some 
methicillin or oxacillin susceptible strains. 
The results showed that staphylococci strains, 
included in the „non-S. aureus” group, resistant 
to methicillin and oxacillin, can be 
distinguished by MRSA strains with this 
chromogenic medium. These cultural aspects 
can be used as phenotypic tests in the routine 
diagnosis, regarding the rapid differentiation of 
the two staphylococci groups, namely S. aureus 
subsp. aureus and the group "non-S. aureus". 
In the case of S. aureus subsp. anaerobius 
species, a strain formed purple-orange colonies, 
thus classified as MRSA type and two strains 
formed blue colonies, included in the „non-S. 
aureus" group. 
The results obtained from these two phenotypic 
tests, the Kirby-Bauer disc-diffusion test with 
methicillin, oxacillin and cefoxitin biodiscs, 
correlated with chromogenic ChromaticTM 
MRSA medium, revealed that the phenomenon 
commonly referred to as methicillin resistance 
is present both in the strains by S. aureus 
subsp. aureus, as well as strains included in the 
group "non-S. aureus". This group included 

three positive coagulase staphylococci species 
and all negative coagulase staphylococci 
species, some low pathogenic or non-
pathogenic. The methicillin-resistant strains 
included in these species constitute a reservoir 
of genetic elements coding this phenomenon 
(SCCmec), which is in permanent extension. 
Staphylococci, generically called methicillin-
resistant, are considered zoonotic risk bacteria, 
because this phenomenon is associated with 
multiple antibiotic resistance. Circulation of 
methicillin-resistant strains is monitored both 
in human medicine and veterinary medicine 
and the human-animal-human circuit is a major 
concern for public health. 
The frequency of the methicillin resistance 
phenomenon is studied in positive and negative 
coagulase staphylococci, in S. aureus subsp. 
aureus and „non-S. aureus” staphylococci, as 
well as in S. aureus strains referred to as 
"Livestock Associated-Methicillin Resistant S. 
aureus" and "Community-Associated 
Methicillin Resistant S. aureus" (Feingold B. J. 
et al., 2012;, Wan M. T. et al., 2012).  
For this purpose the Kirby-Bauer phenotypic 
method, the genotypic method for SCCmec 
detection and chromogenic media are used. The 
use of chromogenic media is a rapid 
phenotypic method used in both routine 
diagnosis and screening research (Dupieux C. 
et al., 2017). 
Similar results to those obtained in the own 
research have been reported by authors who 
have used different chromogenic media to 
detect the methicillin resistance to 
staphylococci isolated from farm animals for, 
pets and veterinary clinics (Graveland H. et al., 
2009; Pletinckx L. J. et al., 2012). 
 
CONCLUSIONS 
 
Based on colony pigmentogenesis, the 
ChromaticTM MRSA medium allowed the 
differentiation of S. aureus subsp. aureus 
strains resistant to at least one of the three 
antibiotics, since only the strains included in 
this species produce purple-orange colonies, 
considered as MRSA colonies. 
The results obtained using the two phenotypic 
tests revealed the phenomenon of methicillin 
resistance both in S. aureus subsp. aureus 
strains and strains included in the „non-S. 

aureus" group, which confirms the animal-
human epidemiological circuit of these strains 
in both directions. 
The ChromaticTM MRSA medium can be used 
in the routine diagnosis to monitor the 
frequency of the methicillin-resistant strains 
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Abstract 
 
After the voluntary waiting period, a chronic uterine infection or a persistent inflammation in the cow may be 
associated with disruption of the architecture of the endometrial layer and glandular hypersecretion. The aim of our 
work, the first of this kind in Romania, was to evaluate the efficacy of 3% N-acetylcysteine (NAC) against the clinical 
endometritis. The mucolytic effect of NAC can be use to break up mucus produced by an glandular irritated layer. 
Besides this, NAC has a antioxidant, cytoprotection and antiinflamatory role, and at a 8% concentration it can be 
bactericidal. This study was carried out between 2016-2017 on 43 cows with clinical signs of endometritis after 50-60 
days postpartum from a dairy farm situated in Ploiești county. The clinical endometritis was diagnosed by evalution of 
uterine discharge detected in the vulva. Cows were randomly splited to NAC treatment (NAC) and non-NAC treatment 
(nNAC) groups. All of these were clinically evaluated, and a cervical swab for microbiology laboratory was collected. 
The NAC group (n=21) received an intrauterine treatment of enrofloxacin+oxitetraciclin+iodoform 
(2.5g+5g+5g/100ml) in 20 ml dosages. After 12 hours, an infusion of 3% NAC was intrauterine administred for 3 days. 
The nNAC group received 20 ml of saline, for 3 days instead of 3% NAC and the same quantity of 
enrofloxacin+oxitetraciclin+iodoform solution. The clinical heal rate was definited as the percentage of females with 
no signs of clinical endometritis (clear mucus at the vaginoscopy), at the examination in first estrus following treatment. 
Cows were artificially inseminated following the hormonal therapy. As a main conclusion, the group of cows treated 
with NAC presented a pregnancy rate of 66.7% in contrast with non NAC group, where the pregnancy rate was 54.6%. 
 
Key words: N-acetylcysteine, cows, chronical endometritis, pregnancy rate. 
 
INTRODUCTION 
The health condition of high-yielding dairy 
cows is particularly at risk in the transition 
period, which includes the 3 weeks before and 
3 weeks after parturition, broadly correspond-
ding to periparturient period (LeBlanc et al., 
2011; Trevisi et al., 2012; Islam et al., 2014).  
In this season, animals undergo pronounced 
physiological changes that might cause sup-
pression of the host defence mechanisms inclu-
ding both the cellular and humoral response of 
the immune system and an increase in suscepti-
bility to uterine and mammary gland infection 
(Mulligan et al., 2008; Tan et al., 2012).  
Bacteria, like Escherichia coli, 
Arcanobacterium pyogenes, Pseudomonas 
aeruginosa, Pasteurella multocida, 
Staphylococcus aureus, Streptococcus uberis, 
Clostridium spp., Prevotella spp. and 
Fusobacterium spp., compromises animal 
welfare, as well as causing subfertility and 
infertility because of uterine inflammation 
and/or infection represented by metritis, 

clinical and subclinical endometritis (Singh et 
al., 2008; Kaçar and Kaya, 2014; Zobel et al., 
2014).  
Clinical endometritis is basically referring to a 
local inflammation of the endometrium, 
characterized by the presence of purulent or 
mucopurulent (> 50% pus) material in the 
vagina ≥ 21 days postpartum originating from 
the uterus, not accompanied by systemic 
illness.  
It affects around 20 % of dairy cows between 
21 to 40 days postpartum (LeBlanc et al., 2002; 
Pascottini, 2016).  
These diseases may prolong the days open until 
first service, days open until pregnancy, the 
intercalving period, the conception rate and the 
risk of cows being culled due to infertility 
(Đuričić et al., 2015).  
Current therapies of cows suffering from 
endometritis aim to eliminate intrauterine (i.u.) 
fluid and mucus by uterine lavage and/or 
administration of antibiotics or other types of 
drugs. Recently, i.u. administration of N-




