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ABSTRACT

Background/Aim: The aim of the present study is to describe the distribution of viral antigen localization in nonnervous tissues
was described in goats naturally infected with caprine arthritis encephalitis virus.

Materials and Methods: The milk samples were collected from one Saanen goats flock in the Western Turkey. A total of 280
half-udder milk samples (140 Saanen goats) were collected in a single sampling time in a flock during the early lactation period.
The milk samples were incolated to 5 % sheep blood agar incubated at 37°C for 24-48 hours. After that, all isolates were identified
as S. aureus, using biochemical tests and using API ID32 STAPH system (bioM’erieux®).

Results and Conclusion: In this study, bacterial isolation was made from 138 (49.3%) out of 280 milk samples taken from sub-
clinical mastitic milk of Saanen goat. Bacterial isolates were identified as S. aureus 90 (32.1%). All S. aureus isolates (n=90) were
subjected to antimicrobial susceptibility testing. S. aureus isolates were resistant to oxytetracycline 100%, ampicillin 91% and
vancomycin 60%. S. aureus are more in number as causative agents in subclinical mastitis and novobiocin is the most effective
antibiotic in Saanen subclinical mastitis.
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Subklinik Mastitisli Saanen Kegilerinden izole Edilen Staphylococcus aureus izolatlarinin Anti-
mikrobiyel Direnglerinin Belirlenmesi

OzZET

Ozbilgi/Amag: Mastitis, bir ya da birden ¢ok mikroorganizma tarafindan olusturulan meme bezinin yangisi ile karakterize bir
hastaliktir. Siit igcinde bulunan mikroorganizmalarin varhigi genellikle mikrobiyel kiiltiir yontemi ile ortaya konabilmektedir. Staph-
ylococcus aureus, kegilerde en sik teshis edilen ve meme igi infeksiyonlara yol agan mikroorganizmadir. Bu galismanin amaci,
Saanen kegilerinden izole edilen S. aureus etkenlerine karsi antimikrobiyel ajanlarin direngliligini tespit etmektir.

Materyal ve Metot: Siit 6rnekleri, Bati Tirkiye bolgesinde bulunan bir Saanen kegisi ¢iftliginden toplanmistir. Erken laktasyon
periyodunda bulunan her bir hayvanin iki meme lobundan olmak Utzere 280 adet (140 Saanen kegisi) sit numunesi tek sefer
ornekleme ile toplanmistir. Toplanan siit numuneleri, % 5 koyun kanli agara ekilmis ve 37°C’de 24-48 saat inkube edilmistir. Daha
sonra, bitln izolatlar icin biyokimyasal testler ve API ID32 STAPH sistemi (bioM erieux®) kullanilmis ve izolatlar S. aureus olarak
identifiye edilmistir.

Bulgular ve Sonug: Bu calismada subklinik mastitisli Saanen kegilerinden alinan 280 adet siit numunesinden 138 (% 49.3) adet
bakteriyel izolasyon yapilmistir. Bakteriyel izolatlardan 90 (% 32.1) adedi S .aureus olarak identifiye edilmistir. Bitlin S. aureus
(n=90) suslar antimikrobiyel duyarlilik testine tabi tutulmustur. S. aureus izolatlari, oksitetrasikline kars1 % 100, ampisiline kars1
% 91 ve vankomisine kars1 % 60 oraninda direnglilik géstermistir. S. aureus etkeni, subklinik mastitiste etiyolojik ajan olarak sayica
daha fazla bulunmustur ve novobiosin, Saanen kegilerinde gorilen subklinik mastitis hastaliginda s6z konusu etkene karsi en etkili
antibiyotik olarak tespit edilmistir.
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Introduction

Mastitis is generally described as the inflammation of mam-
mary gland. The traumatical, pathological and bacteriologi-
cal changes in goat mammary glands causes the physical and
chemical changings in milk and causes mastitis (Shearer and
Harris, 2003).

Mastitis is the total or partial inflammation of the mammary
gland provoked by one or more pathogenic microorganisms,
which can appear either in clinical or subclinical forms (Schalm
et al., 1971). The subclinical one is a form of the disease in
which there is neither detectable change in the udder nor ob-
servable abnormalities in milk. However, the presence of mi-
croorganisms in milk usually can be demonstrated by microbial
culture, and inflammatory changes in the milk can be detected
by special methodologies such as somatic cell count. Staphylo-
coccus spp. are the most frequently diagnosed microorganisms
responsible for intramammary infection in goats and sheeps
(Contreras et al., 2007).

The most important mastitis pathogen is Staphylococcus au-
reus. Gangrene should be seen in severe cases. Bubbles in milk
secretion should be seen with the affiliation of gas producing
bacteria. Death should be formed suddenly or in several days
according to severity of infection. Some animals should be
treated by suspension of necrotic tissue (Shearer and Harris,
2003).

In dairy goats with subclinical mastitis, S. aureus make up 4.1%
to 18.0% of the isolated pathogens from milk samples. The av-
erage prevalence of subclinical mastitis in dairy goat’s farms
is between 20.0%—-35.0%, and results in significant economic
losses due to reduction in milk production and poor milk quali-
ty (Contreras et al., 2003).

The intramammary administration of antibiotics used on farms
has increased, as it was proved to be effective for treating sub-
clinical mastitis in dry small ruminants (Poutrel et al., 1997;
Santis et al., 2001). The efficacy of intramammary antibiotic
treatment could be compromised by staphylococci that pro-
duce biofilms in the udder. The widespread use of antibiotics
on dairy farms, could lead to the selection and to the emer-
gence of antibiotic resistant bacterial strains (Walther et al.,
2006).

The aim of this study was to establish the resistance of anti-
microbial agents to S. aureus isolated from Saanen goats with
subclinical mastitis.

Material and Method

The milk samples were collected from one Saanen goats flock
in the Western Turkey. A clinical examination of half-udders
was conducted in order to exclude animals with signs of clinical
mastitis (Donovan et al., 1992). A total of 280 half-udder milk
samples (140 Saanen goats) were collected in a single sampling
time in a flock during the early lactation period. The first few
streams of fore milk were discarded, and duplicate half-udder
milk samples were aseptically collected into sterile tubes after
cleaning and disinfection of each teat end. One sample (10 mL)
was used for bacteriological analysis. The milk samples were
stored at +4 °C, and bacteriological examinations were carried
out within 6 and 24 hours after sampling.

S. aureus Identification from Saanen Milk Samples

The milk samples were incolated to 5 % sheep blood agar (Dif-

co) incubated at 37°C for 24-48 hours. After that, the morphol-
ogy, pigmentation and haemolysis of grown colonies were in-
vestigated with Gram’s staining method. The identification was
made to susceptible colonies according to criteria below. Gram
positive strains were performed with catalase reaction by 3%
H,0, and positive microorganisms were evaluated as Micrococ-
caceae family (Koneman et al., 1997). Coagulase test with 1/5
diluated citrated rabbit plasm were performed to the strains
separated as Staphylococci and the strains were separated as
coagulase positive and negative. The microorganism examined
were grown in 1 ml tryptic soy Broth (Oxoid) and inoculated to
Mueller-Hinton agar. Bacitracin discs (Oxoid) (0.04 U/ml) were
placed onto inoculation zone. After incubation at 37°C for 18
hours, the resistant strains to discs were evaluated as Staph-
ylococci (Koneman et al., 1997). Coagulase positive Staphylo-
cocci, were identified as S. aureus according to urease activity,
hemolysin, mannitol, oxidase and DNAse activity (Koneman et
al., 1997; Holt et al, 1994). All isolates were identified using API
ID32 STAPH system (bioM’erieux).

Antimicrobial Agents and Minimal Inhibitory Concentration
(MIC).

On each strain the MICs of ten antibiotics used in human and
veterinary medicines were determined. The antibiotics tested
were ampicillin (AMP), cefoperazone (CFP), ceftriaxone (CRO),
kanamycin (K), novobiocin (NV), oxytetracycline (OT), and van-
comycin (VA). The MICs were determined by the broth micro-
dilution method (CLSI, 2006a; NCCLS, 2002a) using cation-ad-
justed Mueller-Hinton broth (CAMHB, Oxoid, Basingstoke, UK).
Each antimicrobial agent, in powder form (Sigma-Aldrich-Flu-
ka), was weighed and dissolved in an appropriate solvent (CLSI,
2006a; NCCLS, 2002a), thus obtaining a stock solution (2,560
ug/mL). Stock solutions were stored at -80 “°C until used. From
each stock solution, 12 serial twofold working dilutions in de-
ionized water (only for AMP, the diluents were phosphate buf-
fer, pH 6.0, 0.1 mol/L) was prepared according to CLSI standard
protocols, and the antimicrobial agent final concentrations in
each microplate ranged between 0.06 and 256 ug/mL. Each
strain stored at -80 “C until testing were subcultured twice on
BHI agar (Oxoid) before inoculum preparation. Two or more
identical colonies were picked from BHI plates after overnight
incubation and suspended in saline solution (0.85% w/v) to
match a McFarland 0.5 turbidity standard. Each suspension
was further diluted 1:100 in CAMHB in order to achieve the ad-
equate inoculum concentration (10° cfu/mL). Fifty microliters
of the final suspension were inoculated into the wells of mi-
crotiter plates, which also contained 50 uL of the antimicrobial
agent, so that the final inoculum density on test plates con-
tained 5 x 10° cfu/mL in each well. Reference strains, Staph-
ylococcus aureus ATCC 29213 and Enterococcus faecalis ATCC
29212, were used for quality control. Each microplate was then
incubated at 3522 “°C under aerobic environment for 20 hours.
The susceptibility of each strain to the antimicrobial agents was
then defined by comparing the results to those of the break-
point values (CLSI, 2006b; NCCLS, 2002b; Thornsberry et al.,
1997). The MICs range and mode, MIC, and MIC,, of each an-
timicrobial agent were also determined.

Results

In this study, bacterial isolation was made from 138 (49.3%)
out of 280 milk samples taken from subclinical mastitic milk
of Saanen goat. No isolation was detected from remaining 142
(50.7%) samples. Bacterial strains were identified as S. aureus
90 (32.1%), coagulase negative Staphylococcus 40 (14.2%),
Klebsiella pneumonia 4 (1.4%) and E. coli 4 (1.4%). All isolates
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Table 1. MICs values of S. aureus isolates and the percentage of antimicrobial resistance.
Tablo 1. S. aureus izolatlarinin MIC degerleri ve antimikrobiyal direnglilik yiizdeleri.

S. aureus
Antimicrobial MIC (pg/mL) MIC Range MICs, MICq, Antimicrobial
Agent breakpoints (ng/ml) (ng/ml) (ng/ml) Resistance (%)
Ampicillin <0.25-20.5 <0.06 - 64 4.0 8.0 91
Cefoperazone <16.0-264.0 0.25 - 2256 8.0 32.0 10
Ceftriaxone <8.0—264.0 0.25 - 2256 2.0 16.0 11
Kanamycin <16.0—>64.0 2.0 - 2256 8.0 64.0 30
Novobiocin <4.0 0.125-4.0 1.0 4.0 0
Oxytetracycline <4.0-216.0 16.0 - 2256 32.0 128.0 100
Vancomycin <4.0-232.0 0.125 - 2256 16.0 64.0 60

were confirmed by API Staph and API 20 E kits.

All S. aureus isolates (n=90) were subjected to antimicrobial
susceptibility testing. The MICs values of S. aureus strains iso-
lated from subclinical mastitic milk of goat and antimicrobial
resistance to different antibiotics are shown in Table 1.

All S. aureus strains were resistant to oxytetracycline. Eighty-
two (91%) of 90 S. aureus strains were resistant to ampicillin
and fifty-four (60%) of 90 S. aureus strains were resistant to
vancomycin.

All S. aureus strains were susceptible to novobiocin (100%). S.
aureus strains were susceptible to ceftriaxone (91%), cefopera-
zone (90%) and kanamycin (70%).

In this study, ampicillin and oxytetrecycline MIC, values were
higher than the breakpoint values.

Discussion

Subclinical mastitis in goats is mainly of bacterial origin (Berg-
onier et al. 2003). In this study, S. aureus was identified higher
than the other bacteria. S. aureus was identified 90 (32.1%) out
of 280 Saanen mastitic milk samples.

The prevalence of goat mastitis was found as 38.2% in New York
(Smith and Roguinsky, 1977) and 8.2% to 54.4% of which were
in a group of California goat dairies (East et al., 1987). Studies
of goat mastitis conducted in Spain, England, and France have
reported prevalences of 18%, 36%, and 32.6%, respectively
(Poutrel and Lerondelle, 1983; Manser, 1986; Contreras et al.,
1995). Our results are similar to the other research (Smith and
Roguinsky, 1977; Manser, 1986; Contreras et al., 1995).

S. aureus is the most significant pathogen of the caprine mam-
mary gland. S. aureus infections may be subclinical, chronic,
acute, or gangrenous in their most severe form. The organisms
are often resistant to antibiotic treatment due to their ability
to exist both intracellularly and in L-forms, and due to their lo-
cation within microabscesses in the udder (Sears et al., 1987;
Smith and Sherman, 1994).

In this study, all S. aureus strains were resistant to oxytetracy-
cline. Eighty-two (91%) of 90 S. aureus strains were resistant
to ampicillin and fifty-four (60%) out of 90 S. aureus strains
were resistant to vancomycin. The MIC range of vancomycin is

between 0.125 - >256ug/ml and MIC,; value of vancomycin
ranged 64.0 ug/ml.

When these strains are transferred from animals to humans,
they could increase the spreading of vancomycin-resistant S.
aureus (VRSA) strains.

Oxytetracycline and ampicillin were less effective than the
other antimicrobial agents. In previous studies, a number of
authors have observed a marked variability in the suscepti-
bility of both this microorganism to tetracycline, as it ranged
between 10.0% and 100.0% (Bochev and Russenova, 2005; da
Silva, 2004).

Moroni et al. (2005), have found a markedly greater preva-
lence of ampicillin resistant S. aureus (67.9%). These findings
are consistent with ampicillin sensitivity to the penicillinases,
frequently produced by Staphyloccus spp. In this study, S. au-
reus isolates were 91% resistant to ampicillin. The MIC values
of ampicillin ranged between <0.06 and 64 ug/ml.

The cephalosporins showed a strong activity with regard to S.
aureus isolates. S. aureus strains were susceptible ceftriaxone
(91%), cefoperazone (90%). The MIC range of cefoperazone is
between 0.25 - 2256 ug/ml and MIC_  value of cefoperazone
ranged 32.0 ug/ml.

This study, S. aureus isolates were susceptible to novobiocin
(100%). This specialty is of interest in the taxonomy for bacte-
rial typing since it is also well related with pathogenic activity
(Deinhofer and Pernthaner, 1995).

In conclusion, we can conclude that the subclinical mastitis in
Saanen goats has a prevalence of 32.1%, and this study con-
firms that S. aureus is the most common pathogens associated
with subclinical mastitis in Saanen goats. The S. aureus isolates
were resistant to ampicillin and oxytetracycline. This situation
may be due to misuse of antibiotics, because frequently use of
the same antibiotics may lead to antibiotic resistance. More-
over, prevalence was high in those goats where sanitation con-
ditions were poor and teat injury was present in Saanen goats.
It was also revealed that S. aureus are more in number as caus-
ative agents in subclinical mastitis and novobiocin is the most
effective antibiotic in Saanen subclinical mastitis.
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