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A B S T R A C T

In this study,  74 Staphylococcus strains were isolated from 120 milk samples obtained from dairy cows with clinical and subclinical 
masti ti s, 42 Staphylococcus strains were isolated from 60 wounds and 7 Staphylococcus strains were isolated from 20 urine samples. 
Biyotyping was carried out for all Staphylococcus strains. Slime values (+, ++, +++, and - ) of coagulase positi ve Staphylococcus 
strains were determined as 15%, 12%, 32.8%,  and 40.2%, respecti vely and coagulase negati ve strains were determined as 10.7%, 
30.4%, 16.0%, and 42.9%, respecti vely. 41 (33.3%) Staphylococcus strains were found to be resistant to methicillin. S. aureus 
strains (46%), S. intermedius  strains (37.5%), S. haemolyti cus strains (43%)  and  all S. cohnii subsp cohnii strains (100%) presented 
similar resistance to vankomisin and teikoplanin.  Of 48% to all of strains were resistant to penicilin and 85% of all strains were 
found to be  sensiti ve to eritromisin, 83%  of all strains were found to be  sensiti ve to sulbactam + ampicillin, and 79% of all strains 
were found to be  sensiti ve to sulphamethaxazole + trimethoprim. 

Keywords: Staphylococcus sp., Identi fi cati on, Methisillin resistance, Anti bioti c suscepti bility test.

Değişik Kaynaklardan İzole Edilen Stafi lokok Suşlarının Biyoti plendirilmesi ve Meti silin  
Direncinin  Araştı rılması

Ö Z E T

Bu araştı rmada ruti n teşhis laboratuarına geti rilen klinik ve subklinik masti ti sli ineklere ait 120 adet süt örneğinden 74 adet, 60 
adet yara yeri svabı örneğinden 42 adet ve 20 adet idrar örneğinden ise 7 adet stafi lokok suşu izole edildi. İzole edilen suşların 
identi fi kasyonları gerçekleşti rilerek Stafi lokok suşlarının ti plendirilmeleri yapıldı. Araştı rmada koagulaz poziti f Stafi lokok suşlarının 
slime değerleri (+, ++, +++, -) sırasıyla % 15, % 12, % 32.8, % 40.2; koagulaz negati f Stafi lokok suşlarının ise slime değerleri (+, ++, 
+++, - ) sırasıyla % 10.7, % 30.4, % 16.0, % 42.9 olarak belirlendi. Çalışmada ti plendirilmeleri gerçekleşti rilen Stafi lokok suşlarının 
41 (% 33.3)’i meti siline dirençli bulundu. S. aureus suşları (% 46), S. intermedius suşları (% 37.5), S. haemolyti cus suşları (% 43) 
ve S. cohnii subsp. cohnii suşlarının tamamı (%100) vankomisin ve teikoplanin’e aynı oranlarda dirençlilik göstermişlerdir. Tüm 
izolatların % 48’inin penisilin’e dirençli ve % 85 oranında eritromisine, % 83 oranında sulbactam + ampisilin’e ve % 79 oranında 
sulphamethaxsazole + trimethoprim’e duyarlı olduğu saptanmıştı r.
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Introduction

The Staphylococcus genus is the microorganisms that 
belong to Eubacteriales order of Micrococcaceae family. 
Staphylocci are round shaped, having the diameter of 
0.5-1.5 mm, mostly irregular clusters, gram positive, non 
motile, none sporing, facultative anaerobic bacteria. 
Staphylococcus aureus is an important pathogen for 
human health. They are the main cause and frequently 
isolated pathogens of life threatening nasocomial 
infections. In addition to these life-threatening infections 
(toxic shock syndrome, respiratory system infections, 
endocarditis, thrombophylebitis, septic arthritis, 
osteomyelitis, meningitis, sepsis, bacteriemia) these 
bacteria are isolated from inflammations found in various 
body parts (Waldvogel, 1995; Gündeş et al., 2000). 

S. aureus may be resistant to miscellaneus antibiotics 
with different ways. The resistant formation is the result 
of the versatile genetical diversity. High resistancy for 
antibiotics reduces the success of the therapy and 
increases the morbidity, mortality, and the hospitality of 
the patients. Except S. aureus, in recent years coagulase 
negative Staphylococci have been reported for being 
serious pathogens for hospitalizing patients (Ball 1990; 
Kernodle et al. 1990; Lina et al. 1999). The products 
detected in vitro systems like slime factor, protein A, 
bacteriocin, gelatinase, DNAse components are the 
additinal factors for generation of virulance in addition 
to host and bacterial effect (Kotilainen, 1990).  

In recent 10-15 years, it has been reported that many 
clinically important bacteria have developed resistancy 
against first choice antibiotics. The resistancy cause 
of Staphylococci against beta-lactam antibiotics is the 
binding of these antibiotics covalently with penicilin 
binding proteins (PBP) responsable for cell wall synthesis. 
S. aureus strains, which are resistant to penicillinases 
like methicillin, nafcillin, oxacillin should be evaluated 
in two groups as a new penicillin binding (PBP2a) with 
a new mecA coded different affinity strains and limited 
methicillin susceptible strains because of excess beta-
lactamase production (Çetin and Ang 1962,  Marples and 
Cooke 1988; Bradley 1992). 

The numbers of methicillin-resistant Staphylococcus 
aureus (MRSA) infections have increased and their 
antibiotic resistancies to wide range of antibacterials 
have been developed. Especially VISA (Vancomicin 
Intermediate Staphylococcus aureus) strain of MRSA 
is the best example for this property and started 
to develop resistancy against vancomicin, the most 
effective antibiotic for MRSA. This resistancy has 
developed after Enterococcus sp. started to gain 
resistancy against vancomicin. It is detected that 
Enterococcus sp. has the ability to transfer the genes 
which gives S. aureus the property of resistancy against 
vancomicin (Töreci et al., 1985). The other concerning 
features of MRSA, except causing deadly infections, is 
its resistancy against all penicillinase resistant penicillins 
(methicillin, oxacillin, nafcillin, cloxacillin, dicloxacillin), 
cephalosporins, clindamycin, erythromicin, tetracyclin 

and aminoglycosides, which makes  therapy options 
againist MRSA infections limited (Bradley, 1992).

The resistancy ratios of MRSA strains obtained from 43 
laboratories in Italy, France, Spain, Belgium, Austria, 
Germany, Denmark, Sweden, Holland and Switchzerland 
were reported as 0-57.9% to rifampin, 30.1-96.8% 
and 52.9-96% to clindamycin and 47.2-75.9% to 
trimethoprim-sulfamethoxazole (TMP-SMX) (Voss et al., 
1994). 

In a study carried out in Cumhuriyet University Faculty of 
Medicine Medical Microbiology Department (Hasbek et 
al. 2002), the resistancy ratio of methicillin susceptible 
and resistant Staphylococci are 10.8% and 22.4% for 
TMP-SMX, 4.3% and 10.8%  for amoxycillin-clavulanic 
acid, 5.4% and 65.5% for ofloxacillin, 18.4% and 53.4% for 
erythromicin, 13.0% and 67.2% for rifampicin, 14.1% and 
74.1% for gentamicin, 19.5% and 57.8% for clyndamicin, 
42.3% and 77.5% for cephalotin and tetracyclin, 73.9% 
and 96.5% for penicilin G, respectively. There was not 
any resistant strain against vancomicin. When methicillin 
resistancy was ignored, the highest resistancy rate were 
detected for penicilin G (96.5%). 

In a study conducted in Microbiology Laboratory of Fırat 
University Faculty of Medicine (Yakupogullari et al. 2006), 
the susceptibility of S. aureus strains for quinolones 
(ciprofloxacin, ofloxacin, lovoxacin, moxifloxacin) 
was investigated. The methicillin resistancy ratio for 
whole strains was detected as 49%, and ciprofloxacin 
susceptibility was detected in the methicillin susceptible 
strains as 61%, moxifloxacin susceptibility was detected 
as 74%; for methicillin resistant strains c iprofloxacin 
susceptibility was detected as 42%, moxifloxacin 
susceptibility was detected as 45%.

The aim of this study is serotyping Staphylococci strains 
isolated from different sources and to determine 
methicillin resistancy and antibiotic susceptibility of 
these strains.

Material and Method

In this study, a total of 200 samples from various sources 
(120 milk samples, 60 wound region samples, 20 urine 
samples) were presented to Department of Microbiology 
Laboratory Faculty of Veterinary Medicine Adnan 
Menderes University in order to isolate and to identify 
Staphylococcus strains. The samples were plated out on 
blood agar (Difco) containing 5% sheeep blood, and then 
incubated at 37°C for 24-48 hours. Gram staining was 
carried out on the microorganisms picked up from the 
colonies. Microorganisms seen as gram positive groups, 
showing catalase positive activity with 3% H2O2 were 
pointed out as Micrococcaceae family (Koneman et al. 
1997). 

The microorganism that would be investigated was 
inoculated in 1 ml Tryptic soy Broth (Oxoid) and 
incubated for 24 hrs at 37°C then plating out was carried 
out on Mueller –Hinton (Oxoid) agar. Bacitracin disks 
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(Oxoid) (0.04 U/ml) were placed onto inoculation zone 
after incubation at 37°C for 18 h, the strains resistant to 
disks were named as Staphylococci, susceptible strains 
were named as Micrococci (Koneman et al. 1997).

The strains evaluated as Staphylococci were seperated as 
coagulase positive and coagulase negative by using 1/5 
diluated rabbit plasm with citrate .

Coagulase positive Staphylococci strains were identified 
as S. aureus and S. intermedius according to clumping 
factor, phosphatase, asetonin, urease, hemolysin, 
mannitol, O/F and glycose O/F reactions (Holt et al 1994; 
Koneman et al. 1997).

Coagulase negative Staphylococci strains were evaluated 
according to novobiocin susceptibility, urease activity, 
nitrate reduction, maltose, mannose, trehalose, 
mannitol, sucrose and lactose fermentation, arginine 
hydrolise activity (Koneman et al. 1997).

Investigation of Slime Factor 

Slime factor was investigated with Christensen method 
(Christensen et al. 1983). The strains grown in sheep 
blood agar were inoculated into 5 ml Tryptic soy Broth 
and incubated at 37°C for 48 hours. The media in tubes 
were emptied and replaced with 0.1% safranine solution, 
and then shaked. After that, staining solution was emtied 
and tubes were shaked with water for several times. 
The strains were evaluated as slime (+) if the visible 
sheet were seen on tube wall. The ring shaped staining 
in the region with media was not evaluated as slime 
(Christensen et al. 1984). 

Methicillin Resistancy

The methicillin resistancy of identified Staphylococci 
were inspected by Kirby-Bauer Disc Diffusion Method 
with Mueller-Hinton (Difco) agar (Bauer et al. 1966, 
Qoronfleh and Wilkinson 1986). 

 Antibiotic Susceptibility Test

For antibiotic susceptibility tests, Mueller-Hinton Agar 
(Difco) was used with Kirby-Bauer Disc Diffusion Method 
(Bauer et al. 1966, Qoronfleh and Wilkinson 1986). 

The used antibiotic discs and their ingredients are:

Penicillin G (Oxoid, P= 10 U), Kanamycine (Oxoid, K= 
30µg), Erythromycin (Oxoid, E= 15µg), Ciprofloxacin 
(Oxoid, CIP= 5µg), Sulbactam+Ampicillin (Oxoid, 
SAM=Sulbactam 10µg, Ampicilin 10µg), Oxytetracycline 
(Oxoid, OT= 30µg), Gentamicin (Oxoid, CN= 10µg), 
Amoxicillin- Clavulanic Acid ( Oxoid, AMC= 10 µg), 
Sulphamethaxazole+Trimethoprim (Oxoid, SXT= 25µg), 
Vancomycin (Oxoid, VA= 30µg), Teicoplanin (Oxoid, TEC= 
30µg).

The plates were incubated at room temperature for 15 
min. first, then moved to incubator at 37°C and incubated 
for 24 hrs.  The inhibition zone diameters were calculated 
and shown in Table 5 (Bauer et al. 1966, Qoronfleh and 
Wilkinson 1986). 

Results

In this study, 74 Staphylococci strains were isolated from 
120 milk samples obtained from dairy cattle with clinical 
and subclinical mastitis, 42 Staphylococci strains were 
isolated from 60 wound region samples, 7 Staphylococci 
strains were isolated from 20 urine samples.

For milk samples, 33 (44.6%) of Staphylococci strains 
were detected as coagulase positive and 41 (55.4%) of 
them were detected as coagulase negative. All coagulase 
positive strains (33 strains-100%) were named as S. 
aureus (Table 1). 13 (31.7%) of coagulase negative strains 
were named as S. hyicus, 10 (24.4%) of them were named 
as S. epidermidis, 7 (17.1%) of them were named as S. 
sciuri, 5 (12.2%) of them were named as S. haemolyticus, 
3 (7.3 %) of them were named as S. lentis and 3 (7.3%) 
of them were named as S. cohnii subsp. cohnii (Table 2).

Table 1. Biotypes of Coagulase posi ve strains  (n=67).
Tablo 1. Koagulaz pozi f suşların biyo pleri (n=67).

Biotypes of 
Coagulase posi ve 

strains  

Iden fied samples Number of 
iden fied biotypes 

Percentage of 
iden fied biotypes 

(%)
Milk samples Wound region 

samples
Urine samples

S. aureus 33 22 4 59 88.0
S. intermedius - 8 - 8 12.0

Table 2. Biotypes of Coagulase nega ve strains  (n=56).
Tablo 2. Koagulaz nega f suşların biyo pleri (n=56).

Biotypes of 
Coagulase posi ve 

strains  

Iden fied samples Number of 
iden fied biotypes 

Milk samples

Percentage of 
iden fied biotypes 

(%)
Wound region 

samples

Milk samples Wound region 
samples

Urine samples

S. hyicus 13 7 1 21 37.5
S. epidermidis 10 - 1 11 19.6
S. sciuri 7 2 1 10 17.9
S. haemoly cus 5 2 - 7 12.5
S. cohnii subsp. 
cohnii

3 1 - 4 7.1

S. len s 3 - - 3 5.3

Table  3. Slime values of Staphylococci strains.
Tablo 3. Stafilokok suşlarının slime değerleri.

Slime values Coagulase Posi ve Cocci (n=67) Coagulase Nega ve Cocci (n=56)
Strains % Strains %

Slime (+) 10 15.0 6 10.7
Slime (++) 8 12.0 17 30.4
Slime (+++) 22 32.8 9 16.0
Slime (-) 27 40.2 24 42.9
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Table  4. Methicillin resistancy of Staphylococci strains.
Tablo 4. Stafilokok suşlarının metisilin dirençlilikleri.

Methicillin
Staphylococci strains Resistant Intermediate Susceptible
S. aureus (n=59) 20 10 29
S. intermedius (n=8) 3 - 5
S. hyicus (n=21) 7 5 9
S. epidermidis (n=11) 5 - 6
S. sciuri (n=10) - 4 6
S. haemolyticus (n=7) 4 1 2
S. cohnii subsp. cohnii (n=4) 1 1 2
S. lentis (n=3) 1 1 1

Table  5. Inhibition zone diameters of used antibiotics.
Tablo 5. Kullanılan antibiyotiklere göre inhibisyon zon çapları.

Antibiotics Resistant (R) Intermediate (I) Susceptible (S)
MET (5 µg) ≤ 9 10 – 13 ≥ 14
P (10 U) ≤ 27 28 ≥ 29
K (30 µg) ≤ 19 21 – 23 ≥ 26
E (15 µg) ≤ 13 14 – 17 ≥ 18
CIP (5 µg) ≤ 15 16 – 20 ≥ 21
SAM (20 µg) ≤ 11 12 – 13 ≥ 14
OT (30 µg) ≤ 8 17 – 20 ≥ 21
AMC (30 µg) ≤ 19 - ≥ 20
CN (10 µg) ≤ 12 13 – 14 ≥ 15
SXT (25 µg) ≤ 10 11 – 15 ≥ 16
VA (30 µg) ≤ 9 10 – 11 ≥ 12
TEC (30 µg) ≤ 10 11 – 13 ≥ 14
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For wound region samples, 30 (71.4%) of Staphylococci 
strains were detected as coagulase positive and 12 
(28.6%) of Staphylococci strains were called as coagulase 
negative. For coagulase positive strains, 22 (73.3%) of 
them were named as S. aureus, 8 (26.7%) of them were 
identified as S. intermedius (Table 1). For coagulase 
negative strains, 7 (58.3%) of them were named as 
S. hyicus, 2 (16.7%) of the strains were named as S. 
haemolyticus, 1(8.3%) strain was named as S. cohnii 
subsp. cohnii.
For urine samples, 4 (57.1%) of Staphylococci strains 
were detected as coagulase positive and 3 (42.9%) of 
them were detected as coagulase negative. All of the 
coagulase positive strains (4 strains-100%) were typed 
as S. aureus (Table 1). For coagulase negative strains, 1 
(33.3%) of them was named as S. hyicus, 1 (33.3%) of 
them was named as S. epidermidis, 1 (33.3%) of them 
was identified as S. sciuri (Table 2). 

Slime values of Staphylococci strains were shown in Table 
3. The methicillin resistancy of identified Staphylococci 
strains were shown in Table 4. Standard inhibition 
zones were evaluated when detecting the antibacterial 
susceptibility of Staphylococci (Table 5). The distribution 
of antibiotic susceptibility according to Staphylococci 
strains was shown in Table 6.

Discussion

Staphylococci are the genus take place in Micrococcaecae 
family and they have been investigated in medical 
investigations for many years (Archer 1990). In clinical 
trials, at first coagulase negative Staphylococci were 

evaluated as saprophytes and unimportant, but in recent 
years, they were evaluated as very important infectious 
agents (Töreci et al. 1985; Jawetz et al. 1987; Abigail and 
Dixie 1994; Ulusoy et al. 1995; Gur et al.1998).

By recent years, the cultured coagulase negative 
Staphylococci, the most often seen type of Staphylococci 
were reported as S. epidermidis generally found in the 
mucosal flora and skin (Bal et al. 1983; Akan et al. 1992). 
For today, the exploration of pathogenicity of coagulase 
negative Staphylococci, the manifest of S. haemolyticus, 
S. hominis, S. warneri species as infection agents in 
various studies (Voss et al. 1994; Akan et al. 1992), 
different antibiotic patterns seen between the species, 
the increase of resistant strains points the necessity 
of serotyping of coagulase negative Staphylococci 
epidemiologically and clinically (Auwera et al. 1990; Kurt 
et al. 1992; Devriese et al. 1994). In the study presented 
here, bacitracin susceptibility test was performed to 
gram positive and catalase positive strains in order to 
distinguish Staphylococci from Micrococci.

In Turkey, there are many studies found about mastitis. 
Kaya et al. (1993) reported clinical and subclinical 
mastitis cases caused by S. aureus with a ratio of 
39.40%. Erganis et al. (1995), serotyped 26 of 55 strains 
as S. aureus and 28 of 55 strains as coagulase negative 
Staphylococci in the study made in Konya region for 
cow and sheep mastitis. In the same study, biotyping of 
coagulase negative Staphylococci was also performed. 
Kırkan et al. (2005) isolated 85 (28.33%) S. aureus and 
60 (20%) coagulase negative Staphylococci out of 300 
mastitic milk sample in the study carried out in Aydın 

Table 6. The distribution of antibiotic susceptibility according to Staphylococci strains.
Tablo 6. Stafilokok suşlarına göre antibiyotik duyarlılıklarının dağılımı.

Staphylococci strains ANTIBIOTICS
P K E CIP SAM OT

R I S R I S R I S R I S R I S R I S
S. aureus (n=59) 38 5 16 44 1 14 8 6 45 15 7 37 8 4 47 10 37 12
S. intermedius (n=8) 5 - 3 6 1 1 - - 8 - 2 6 - - 8 1 3 4
S. hyicus (n=21) 6 3 12 13 5 3 - 2 19 - - 21 - 3 18 2 8 11
S. epidermidis (n=11) 4 1 6 3 5 3 - 2 9 - 3 8 - 2 9 1 4 6
S. sciuri (n=10) 1 1 8 1 7 2 - 1 9 - 3 7 - 3 7 1 3 6
S. haemolyticus (n=7) - 2 5 5 1 1 - - 7 - 1 6 - 1 6 - 2 5
S. cohnii subsp. cohnii 
(n=4)

3 1 - 4 - - - - 4 - - 4 - - 4 - 1 3

S. lentis (n=3) 3 - - 3 - - - - 3 - - 3 - - 3 - 1 2

Staphylococci strains AMC CN SXT VA TEC
R I S R I S R I S R I S R I S

S. aureus (n=59) 12 7 40 24 8 27 7 4 48 27 3 29 27 2 30
S. intermedius (n=8) - 2 6 3 - 5 - 1 7 3 1 4 3 - 5
S. hyicus (n=21) - 3 18 6 2 13 - 5 16 - 3 18 - - 21
S. epidermidis (n=11) - - 11 4 1 6 - 2 9 - - 11 - 2 9
S. sciuri (n=10) - 4 6 3 6 1 - 3 7 - 4 6 - 3 7
S. haemolyticus (n=7) - 2 5 1 4 2 - 3 4 3 1 3 3 - 4
S. cohnii subsp. cohnii 
(n=4)

- - 4 3 1 - - - 4 4 - - 4 - -

S. lentis (n=3) - - 3 - 2 1 - 1 2 - 1 2 - - 3
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province. The bacteriological cultures of coagulase 
negative Staphylococci, 20 (33.33%) strains were S. 
hyicus, 16 (26.66%) strains were S. chromogenes, 9 
(15.00%) strains were S. epidermidis, 5 (8.33%) strains 
were S. haemolyticus, 4 (6.66%) strains were S. sciuri, 3 
(5.00%) strains were S. lentis, and 3 (5.00%) strains were 
serotyped as S. cohnii subsp. cohnii.

In the study presented here, 33 (46%) Staphylococci 
strains were identified as coagulase positive, and 41 
(55.4%) of strains isolated from milk samples were 
identified as coagulase negative. All of the coagulase 
positive strains (33 strains-100%) were identified as 
S. aureus (Table 1). For coagulase negative strains, 13 
(31.7%) of them were found as S. hyicus, 10 (24.4%) of 
them were found as S. epidermidis, 7 (17.1%) of them 
were found as S. sciuri, 5 (12.2%) of them were found as 
S. haemolyticus, 3 (7.3%) of them were found as S. lentis 
and 3 (7.3%) of them were named as S. cohnii subsp. 
cohnii (Table 2).

For wound region samples, 30 (71.4%) of Staphylococci 
strains were detected as coagulase positive and 12 
(28.6%) of them were detected as coagulase negative. 
For coagulase positive strains, 22 (73.3%) of them were 
named as S. aureus, 8 (26.7%) of them were identified as 
S. intermedius (Table 1). For coagulase negative strains, 
7 (58.3%) of them were named as S. hyicus, 2 (16.7%) 
of the strains were named as S. haemolyticus, 1(8.3%) 
strain was named as S. cohnii subsp. cohnii (Table 2).

For urine samples, 4 (57.1%) of Staphylococci strains 
were detected as coagulase positive and 3 (42.9%) of 
them were detected as coagulase negative. All of the 
coagulase positive strains (4 strains-100%) were typed 
as S. aureus (Table 1). For coagulase negative strains, 1 
(33.3%) of them was named as S. hyicus, 1 (33.3%) of 
them was named as S. epidermidis, 1 (33.3%) of them 
was identified as S. sciuri (Table 2).

The slime activity was first detected by Christensen et al. 
(1985) for pathogenic S. epidermidis strains. Jones et al. 
(1992) reported that the most slime producing strain was 
S. epidermidis. Christensen et al. (1984), detected that 
S. epidermidis, S. haemolyticus and S. hominis strains 
produced slime activity, but S. warneri strains did not. 
Voss et al. (1994) found slime production activity ratios 
for of S. epidermidis, S. haemolyticus and S. warneri 
strains were 57%, for  67 %, and 0%.

In this study, slime positivity was detected at different 
degrees (+, ++, +++, ++++) in all coagulase positive and 
negative Staphylococci strains.

Based on the information given above, using slime 
production feature as a pathogenicity test instead of 
using sole serotyping method would be a better approach 
(Christensen et al. 1985; Voss et al. 1994).

In most studies, (Christensen et al. 1983; Ishak et al 
1985; Akova et al.1989; Bilgehan 1993; Kiraz 1993) slime 
positivity was detected at a higher ratio in certainly 

pathogen coagulase negative Staphylococci than 
saprophyte Staphylococci. Christensen et al. (1984), 
detected slime positivity as 60% in clinical blood samples, 
when this ratio was 37% for contaminants. Akova et al. 
(1989) detected correlation between isolated coagulase 
negative Staphylococci and slime factor frequency.

In a study in Turkey (Akova et al. 1989) it was reported 
that slime production was a useful tool for understanding 
the pathogenesis of the infection. This feature found in 
Staphylococci could be demonstrated by using scanning 
and transmission electron microscopy, mannose spesific 
lectin agglutination test (Kotilainen et al. 1991), and 
spectrophotometric methods.  In addition, tube method 
is also an easy, economical method to perform, and 
could be used easily in laboratory routines (Degener et 
al., 1994). 

Methicillin, very resistant to penicillinase and effective 
for S. aureus and other Staphylococci, was started to be 
used in early 1960’s. However within a few years, MRSA 
strains were started to be reported at first England 
then in Turkey (Cetin and Ang 1962). Although at the 
beginning the incidences of MRSA strains were found to 
be low, after 1968, hospital infections caused by MRSA 
were started to be reported in Turkey (Shanson et al. 
1976; Gürler and Töreci, 1990).

In this study, methicillin resistancy was detected for S. 
aureus with a rate of 33.8%, for S. intermedius as 37.5%, 
for S. epidermidis strains as 45.5%, for S. haemolyticus 
strains as 57.1%, for S. cohnii subsp. cohnii strains as 25%, 
for S. lentis strains as 33.0%, no resistancy was detected 
in S. sciuri for methicillin.

The most important risk factors for colonization and 
infection of MRSA are age, age-dependent infections, 
nasal colonisation and foreign objects (catheters, 
tracheostomy, nasogastric tube) (Bradley 1992). In most 
patients infected by MRSA, the hospitalisation period 
is long, antibiotic usage is excess and the chance of 
infection with methicillin susceptible S. aureus seems 
to be high (Hershow et al. 1992). It was reported that 
colonisation and infection of MRSA strains appeared as 
sporadic, endemic and epidemic (Marples and  Cooke, 
1988). 

MRSA is characterised with low density of protein A and 
strong coagulase reaction. The virulance comparison of 
MRSA and other Staphylococci is still under discussion. In 
addition to this, some health centers reported significant 
mortality rates with MRSA’s (Qoronfleh and Wilkinson 
1986; Marples and Cooke 1988). It was reported that 
MRSA colonize among the patients and infections 
occured by this way in England. If colonized once, it has 
been reported that the attempts are inssufficient to 
remove this colonisation so that MRSA infections occur 
(Marples and Cooke 1988; Franciolli et al. 1991). The S. 
aureus strains isolated in a Swiss Hospital were detected 
resistant agains methicillin with a resistance rate of 40-
60%, beside this these strains were mostly found to be 
resistant to multiple antibiotics (Entenza et al. 1994). 
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MRSA caused hospital infection are generally seen 
worldwide. In spite of epidemiological differences of 
MRSA strains, the resistancy features show correlation 
in all countries (Marples and Cooke 1988). Resistancy 
for methicillin in Staphylococci infections is a criterion 
for the usage of beta-lactam antibiotics, and it is pointed 
that beta-lactam antibiotics are not advised for therapy 
of methicillin resistant strains infections (Boyce et al. 
1998). 

Ciprofloxacin is the most frequently used antibiotic 
in recent years in the therapy of MRSA. But as a result 
of this antibiotic usage, highly dramatic resistance 
increasement (49-76%) is reported from many countries 
(Auwera et al. 1990; Raviglione et al. 1990; Harnett et al. 
1991). Cross resistancy is seen between the resistancy of 
quinolones (Harnett et al. 1991).

In this study, 25.4% of the isolated S. aureus strains 
were found to be resistant to ciprofloxacin with but no 
resistancy was detected for the other isolates which were 
a remarkable finding. This might be due to the rare usage 
of ciprofloxacin in the treatment of MRSA infections in 
this region of Turkey. 

In this study, 46.0% of S. aureus strains, 37.5% of S. 
intermedius strains, 43.0% of S. haemolyticus strains 
and all S. cohnii subsp. cohnii strains showed resistancy 
against vancomicin and teicoplanin.

The development of antibiotic resistancy in coagulase 
negative Staphylococci is a problem for therapy and 
eradication of hospital infections (Gray et al. 1984; 
Younger et al. 1987;Maple et al. 1989; Auwera et al. 
1990; Kotilainen et al. 1990; Franciolli et al. 1991). In 
the early years of penicilin usage, S. epidermidis strains 
were susceptible to Penicillin with a susceptiblity rate 
of 80.0%, but since 1940’s, a resistancy have developed 
and nowadays it has reached up to 85.0-90.0% (Ludlam 
et al. 1989; Kloos and  Smith 1994). Ulusoy et al (1995) 
reported penicilin resistancy with a resistancy rate of 
79.9%, whereas Kurt et al. (1992) reported this rate as 
64.0%. Ciftcioglu (1991) detected penicilin resistancy 
with a ratio of 38.2% for S. aureus strains isolated from 
healthy individuals.

In a study conducted in by Bal et al. (1983), 564 agent 
was isolated from 568 mastitic milk samples and 
coagulase positive strains were susceptible to tetracyclin, 
ampicillin, erythromicin, penicilin and neomicin  with 
a resistancy rates of 43.2%, 60.6%, 55.5%, 64.7%, and 
71.6%, respectively. 87.5% of the S. aureus strains 
isolated were resistant to penicilin.

In this study, 48% of all isolates were resistant to penicilin 
and 85% of them were susceptible to erythromicin, 83% 
of them were susceptible to sulbactam+ampicillin and 
79% of them were susceptible to sulphamethaxsazole + 
trimethoprime.

In the veterinary and medical field, when concerning the 
spread of multiple antibiotic resistancy and infections, 

and especially when concerning that these situation 
should effect patients found in risc group, it is important 
that the correct typing of coagulase positive and negative 
Staphylococci should be carried out and pathogenic 
character of the strains should be distinguish correctly. 
Methicillin, vancomicin and teicoplanin resistancy seen 
in Staphylococci isolated from different sources, may play 
an important role in forming of disease pathogenesis.

In this study, it was seen that Staphylococci isolated 
from different sources played an important role for 
infections. According to these data, the isolation and 
identification methods of Staphylococci should be placed 
in routine diagnosis, the methicillin resistancy should be 
investigated and antibiotic susceptibility tests should be 
generalised.
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