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ABSTRACT

Dairy goat and sheep farms suffer severe economic losses due to intramammary infections
with Staphylococcus species representing the main cause of clinical mastitis in small
ruminants. Antimicrobial resistance patterns were determined in 32 coagulase negative
staphylococci (CNS) isolated from milk samples of goats (n=20) and sheep (n=12) with
subclinical mastitis. The CNS isolates showed the highest resistance rate against cloxacillin
and oxacillin (100 % each). All CNS isolates were sensitive to florfenicol, neomycin and
gentamicin. All B- lactamase CNS producers detected from the examined sheep milk samples
were resistant to penicillin (100%). While 66.7% of B- lactamase CNS producers detected
from the examined goat were resistant to it. Antimicrobial susceptibility patterns should be
identified for CNS; as current susceptibility data are necessary to select appropriate antibiotics
for a successful treatment.
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INTRODUCTION

The prevalence of Staphylococcus species in caprine and ovine bulk tank milk samples varies
depending of the country .S. aureus was isolated from 30% from sheep milk and 37.5%
from sheep milk and 15(37.5%) from goat's milk samples in Sohag, Egypt (Usama,
2014). Muehlherr et al. (2003) detected S. aureus in 32% of the caprine and 33% of ovine
bulk tank milk samples in Switzerland, while Linage ef al. (2012) and Alvarez-Suirez et al.
(2015) detected coagulase positive staphylococci in 66% of caprine and 15% of ovine milk

samples in Spain. Coagulase negative staphylococci (CNS) have become increasingly
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recognized as important pathogen of nosocomial infection (Stuart et al., 2011). Severe local
and systemic signs have been reported in animals with CNS intramammary infections (Jarp,
1991).

The role of CNS in the bovine mastitis syndrome has come under increased scrutiny since
more CNS associated with clinical and subclinical mastitis are being reported (Gentilini ez al.,
2002). On farms that have successfully controlled mastitis caused by S. aureus and
S. agalactiae, opportunistic bacteria such as CNS are frequently associated with bovine
mastitis (Ruegg, 2009). The epidemiology of CNS muastitis is still unclear, although a number
of studies have been conducted to identify the reservoirs of CNS. The widespread use of
antibiotics on dairy farms, could lead to the selection and to the emergence of antibiotic-
resistant bacterial strains (Virdis ef al., 2010). The evaluation of the antimicrobial
susceptibility of CNS isolated from dairy animals with subclinical mastitis (SCM) is of great
interest for clinical purposes in order to decide which antibiotics should be administered, as
well as, for monitoring the spread of multiple resistant strains on farms. There is little
information on the CNS among dairy animals in Egypt. The current study seeks to investigate
antibiotic resistance of CNS isolated from dairy sheep and goats.

MATERIAL AND METHODS

Bacterial Characterization:

A total of 32 CNS isolates collected from sheep (n=12) and goats (n=20) with subclinical
mastitis were identified biochemically to be: S. lugdunensis (n=16), S. saprophyticus (n=4),
S. cohnii (n=8), and S. hominis (n=4) using routinely microbiological procedures and using
API-Staph Kit (bioMerieux) according to manufacturer’s instructions. The CNS isolates were
confirmed to be Staphylococcus species other than S. aureus using the following primers:
Staphylococcus genus specific primers 16Sr RNA f (5' GTA GGT GGC AAG CGTTATCC 3')
and 16Sr RNA r (5' CGC ACA TCA GCG TCA G 3') according to Pereira et al. (2009) as
well as S. aureus specific primers Nuc 1 f(5-GCGATTGATGGT GATACGGTT-3") and Nuc
2 r (5'-~AGCCAAGCCTTGACGAACTAAAGC-3") as described by Zhang et al. (2004).
Multiplex PCR assay was performed utilizing a both pair of primers.

B- Lactamase activity and antibiotic sensitivity test:

The B- lactamase activity among the CNS isolates was estimated using B-LACTA strip
(Test-Line Ltd. Krizikova 68, 612 00 BRNO CZ.) according to Livermore and Brown
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(2001). Also on each isolate the inhibition zones of 11 antibiotics used in veterinary
medicines were determined by disk diffusion method (Finegold and Martin, 1982).
The antibiotics (Oxoid) tested were amoxicillin (10pg/disk), amoxicillin + clavulanic acid
(20+10 pg/disk), ampicillin (10 pg/disk), cloxacillin (5 pg/disk), erythromycin (15 pg/disk),
florfenicol (30 pg/disk), gentamicin (10 pg/disk), neomycin (30 pg/disk), oxacillin
(1 pg/disk), oxytetracycline (30 pg/disk) and penicillin G (10 units /disk).

RESULTS
CNS Isolates:
A total of 32 CNS isolates were selected for antimicrobial agent susceptibility test. All
isolates were confirmed to be CNS using API test and PCR as shown in Fig. (1).

B- Lactamase activity among the CNS isolates:

B- Lacta strips; - lactamase activity was investigated among the CNS isolates as shown in
Table (1). It was clear that, 12 (60%) and 8 (66.7%) CNS isolated from goat and sheep
respectively were - lactamase positive.

Antibiotic sensitivity test of the CNS isolates

Table (2) shows that most of CNS isolates were sensitive to florfenicol, neomycin and
gentamicin. Meanwhile the examined isolates were resistant to cloxacillin and oxacillin
(100% each), amoxicillin and ampicillin (87.5 each %). The correlation between - lactamase
producer isolates and antibiotic sensitivity test was illustrated in (Tables 3 and 4).
DISCUSSION

Sheep and goats form the most important group of milk producing animals after dairy cattle in
both temperate and tropical agriculture (Devendra and Coop, 1982). Staphylococcus spp. are
the main etiological agents of small ruminant’s intramammary infections (IMI), the more
frequent isolates being Staphylococcus aureus in clinical cases and coagulase-negative
staphylococci (CNS) in subclinical IMI (Bergonier et al., 2003). Recently Martins et al.
(2017) recorded that coagulase-negative staphylococci (CNS) are among the main responsible
agents for mastitis in sheep. Increasing antimicrobial resistance has become a serious concern
worldwide and antimicrobial use in animal agriculture is currently under scrutiny. Mastitis is
the most common reason for antibiotic use in dairy herds and thus, antimicrobial resistance of
mastitis pathogens has received recent attention. In the present study after identification 32
CNS isolated from sheep (12) and goats (20) using conventional, API test and PCR, the

susceptibility-sensitivity profile was examined using the disk diffusion technique for 11
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antimicrobial agents. Antimicrobial resistance in bacteria of animal origin and its impact on
human health have drawn much attention worldwide (Aarestrup, 2006). Among various
antimicrobial drugs, B-lactams represent one of the most significant classes of antimicrobials
in providing striking therapeutic benefits for the treatment of bacterial infections. Indeed
B-lactam resistance, including resistance to extended-spectrum B-lactams, has now been
increasingly observed in bacteria of animal origin and of human health concern (Li et al.,
2007). The presence of B-lactamases in CNS has been observed both in human and veterinary
isolates. Using P-lactams strips, B- lactamase activity was investigated among the CNS
isolates as shown in (Table 1). "It is clear that, 12 (60 %) and 8 (66.7 %) CNS isolated from
goat and sheep respectively were - lactamase positive. Resistance to B-lactams, macrolides
and lincosamides have been reported in CNS isolated in milk from cows with subclinical and
clinical mastitis (Luthje and Schwarz, 2006). It has also been hypothesized that CNS may
serve as a reservoir for the transfer of antimicrobial resistance genes to Staphylococcus aureus
(Archer and Climo, 1994). All penicillin-resistant isolates were p-lactamase producers
(Gentilini et al., 2002). As shown in (Tables 3 and 4) all - lactamase CNS producers (100%)
detected from the examined sheep milk samples were resistant to penicillin, while 66.7 % of
B-lactamase CNS producers detected from the examined goat were resistant to it.
The reported percentage of penicillin resistance for CNS isolated in mastitis was 32 % in
Finland (Pitkala er al., 2004) and 28 % in the Netherlands (Maran, 2003). The largest
resistance percentage of CNS was found by Martins ez al. (2017) for the penicillin (17.0%)
and tetracycline (10.7%). Most of CNS isolates were sensitive to florfenicol, neomycin,
gentamicin and erythromycin; meanwhile the examined isolates were resistant to cloxacillin,
oxacillin, amoxicillin and ampicillin (Tables 3 and 4). Sampimon et al. (2011) concluded that
CNS species isolated from bovine milk differ significantly in phenotypic and antimicrobial
resistance profiles, 40.6% expressed resistance to a single compound or a single class of
compounds, and 10.6% to multiple drug classes. (Tables 2 and 4) recorded that, 100 % of
CNS isolated from the examined goat and sheep milk samples were resistant to oxacillin.
CNS resistance to methicillin and other semi synthetic penicillins is now common (Stuart
et al., 2011). The presence of mecA has been detected in various species of staphylococci
including S. intermedius, S. epidermidis, S. lentus, S. saprophyticus, S. xylosus, S. sciuri, and

S. haemolyticus (Gortel et al., 1999; Yasuda et al., 2000). Methicillin-resistant S. aureus
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(MRSA) likely originated by acquisition of the staphylococcal cassette chromosome (SCC)
from CNS (Tulinski ez al. 2011). In the present study 66.7 % of CNS isolated from the
examined sheep milk samples, respectively were resistant to oxytetracycline. Resistance to
oxytetracycline of CNS isolated from mastitis was 9 % in Finland (Pitkala ez al., 2004) and
12 % in the Netherlands (Maran, 2003). It concluded that CNS strains are emerging as
important minor mastitis pathogens and can be the cause of substantial economic losses.
The present study revealed differences in antimicrobial susceptibility among the CNS species
evaluated. Over 40 % of the tested CNS was resistant to at least one antimicrobial agent.
The high resistance to penicillin plus the presence of methicillin-resistant isolates found in
this study emphasize the importance of identification of CNS among mastitic animals.
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Fig. (1): Multiplex PCR assay to detect Staphylococcus isolates.
M: 100 bp DNA Ladder (Fermentas), Lanes 1 and 2: S. aureus ATCC 25923 reference strain
(228 bp & 279 bp amplified bands), Lanes 3-10 CNS isolates (228 bp only) and Lane

11: negative control.

Table (1): - lactamase activity of CNS isolates.

CNS Sheep Goat
n |No.| % | n |[No.[ %

S. lugdunensis

(n=16) 4| 4 |100 |12 8 | 66.7
S. saprophyticus ) _ 0 4 4 | 100

(n=4)

S. cohnii

) 8|4 (50 |-]-1]0
S. hominis

() - - 0 4 - 0

Total

(n=32) 12| 8 |66.7 20| 12 | 60

N= number of examined CNS isolates No. = Number of positive - lactamase isolates.

% was calculated according to the number of examined CNS isolates.
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Source of AMC
CNS isolates
) NO. %o
At milk
(n=20) 16 80
Sheep milk
(n-12) 0 v

Total (n-32) 16 50

Table (3): Correlation between B lactamase CNS producers

AMP

NO. | %
16 | 80
12 | 100
28 | 875

AML
No.|
16 80
12 \:E
28 | 875

Table (2): Prevalence of antibacte

or

Yo

resistance among the CNS isolated from milk samples.

X FFC N

% |NO.| % [ No.| % [ No.| %

60 20 100 0 0 0 0
100 | 12 100 0 0 0 0

75 32 100 0 0 0 0

32 100 0 0

to antibacterial agents among goat isolates.

563

AMC AMP AML oT X FFC N G 0 [
CNS isolates
NO. Y NO. Ye NO. Y NO. Y% | NO. Yo NO. k3 NO, Yo NO. %o NO. Y% Yo NO. Yo
S. ___n._A”..Hw.v...:. 8 |10 | 8 [0 8 w0 | o O 8 | 1wo| 8 |100] 0 0 0 0 0 0 8 100 0 0
S. .i_..q....w..w__z.., 0 0 0 0 0 0 0 0| o0 0 4 100 0 0 0 0 0 0 4 | wo| o 0
..__m._w_. 8 667 8 [667| 8 |667| 0 0| 8 [667] 12| 100 0 0 0 0 0 0 121100 | 0 0

N

: number of examined CNS isolates, No.: number of resistant isolates, % was calculated according to the number of examined CNS

isolates, AML: amoxicillin (10 pg/disk), AMC: amoxicillin + clavulanic acid (20+10 pg/disk), AMP: ampicillin (10 ng/disk), CX:
cloxacillin (5 pg/disk), E: erythromycin (15 pg/disk), FFC: florfenicol (30 pg/disk), G: gentamicin (10 pg/disk), N: neomycin (30 pg/disk),

O: oxacillin (1 pg/disk), OT: oxytetracycline (30 pg/disk) and P: peni

in G (10units/disk).
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Table (4): Corrclation between 3 lactamase CNS producers and resistant to antibacterial

agents among sheep isolates,

[ AMC AMP AML ) [0 X FFC N G o0 K
ONS isolates
NO. | % | NO. | % [NO.| % [NO.| % |[NO.| % [NO.| % [No.[ % |No.| % | ~o. % | ~o. % | NO. [ %
S _=nM__”.u...=v..,.. o [of 4 100 4 fwof o | o4 fw] 4w ool olo 0 0 4 |wo| o [0
0o |o| 4 100 | 4 f1wof 4 Jwo| 4 (o] 4 wofo]ol|olo 0 0 4 |wo| o |o
._.....n“ o |lo| s 100 18 J1wo| 4 |50 8 w0 8 |wo|o/f|o]olo 0 0| 8 |lwo| o [0
= b

N: number of positive f lactama

CNS isolates, No.: number of resistant isolates, % was calcul

P lactamase CNS isolates, AML
ng/disk), CX: cloxacillin (5 pg/disk), E: crythromycin (15 pg/disk), FFC: florfenicol (30 png/disk), G:
neomycin (30 pg/disk), O: oxacillin (1 pg/disk), OT: oxytetracycline (30 pg/disk) and P: penicillin G (10units/disk).

gentamicin (10 pg/disk),

I according to the number of positive
: amoxicillin (10 pg/disk), AMC: amoxicillin + clavulanic acid (20+10 pg/disk), AMP: ampicillin (10
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