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Tel et  al. 2009, Ekin et  al. 2011, Gurturk et  al. 1998, 
Ak 2000, Ergun et al. 2004, Acar et al. 2012, Bal et al. 
2010, Macun et al. 2011, Ikiz et al. 2013). As expected, 
in our study, GBS (84.12%) were the predominant 
serogroup and the rate of beta‑hemolytic GBS 
(94.34%) was higher than alpha‑hemolytic GBS 
(5.66%). However, the frequency of the GBS isolation 
was higher than that reported in the previous studies 
(Keefe 1997, Guérin-Faublée et  al. 2002, Ekin et  al. 
2011, Akay et al. 1993). As already reported (Teixeira 
et  al. 2003), also in this study GBS beta‑hemolytic 
strains are most commonly identified than the alpha 
haemolytic ones. 

To our knowledge the first case of bovine mastitis 
caused by GFS belonging the S. anginosus group 
(also known as the S. milleri group). Isolates of this 
group can demonstrate alpha, beta and gamma 
hemolysis patterns and be both CAMP and 
esculine‑hydrolysis positive (Facklam 1977, Facklam 
2002, Ruoff 1988, Spellerberg et  al. 2015). We also 
found that some isolates have CAMP, esculine and 
beta or alpha hemolytic activity. Streptococcus 
anginosus group members have been implicated as 
etiologic agents in a variety of purulent infections 
(tissue abscesses, such as brain, dental and hepatic, 
occasional endocarditis and wound infections), but 
clinical significance still remains unclear (Gossling 
1998, Whitworth 1990). 

In this study, a wide diffusion of antibiotic resistance 
to most of antimicrobials tested was revealed even 
more concerning was the high prevalence and the 
MDR exibited by most of the isolated GBS and GFS. 
The generated data set allowed us to get better 

were determined in varying rates from 1.59% to 
38.04% (Table II). A total of 50 isolates including 
40  (80%) GBS and 10 (20%) GFS, were defined as 
exibiting MDR (Table III). 

Discussion
Milk production from cattle is 250.000 tons / a year. 
Only 20% of the product is processed in Burdur while 
the remaining 80% in the other provinces of Turkey 
(Elmaz et  al. 2010). Decrease in milk yield due to 
mastitis is then a very important problem involving 
the whole country. 

Staphyloccoccus  sp. was referred to be the most 
frequent agent isolated in case of bovine mastitis 
world‑wide (Turutoglu et  al. 2002, Turutoglu et  al. 
2006, Shitandi et al. 2004, Gianneechini et al. 2002, 
Savasan et  al. 2017, Tel et  al. 2009, Minst et  al. 
2012). Over the last 20 years’ period, the rate of 
streptococcal mastitis varied from 3.86% to 40% in 
different provinces of Turkey (Turutoglu et al. 2002, 

Table I. CAMP and esculine hydrolysis results of hemolytic 
streptococci isolated from bovine mastitis and serogrouped according 
to Lancefield's group.

CAMP test (+) Esculine hydrolysis (+)
Lancefield B, α-hemolytic 3 (4.76 %) 0

Lancefield B, β-hemolytic 50 (79.36 %) 0

Lancefield F, α-hemolytic 1 (1.58 %) 6 (9.52%)

Lancefield F, β-hemolytic 3 (4.76 %) 0

Total 57 (90.47 %) 6 (9.52 %)

Table II. Antimicrobial resistance of 63 hemolytic streptococci from bovine mastitis cases. 

Antimicrobials
GBS (n = 53) GFS (n = 10) Total (n = 63)

S 
n (%)

I
n (%)

R
n (%)

S
n (%)

I
n (%)

R
n (%)

S
n (%)

I
n (%)

R
n (%)

OT 31 (58.50) 7 (13.20) 15 (28.30) 1 (10) 2 (20) 7 (70) 32 (50.79) 9 (14.29) 22 (34.92)

L 34 (64.15) 3 (5.66) 16 (30.19) 7 (70) 0 3 (30) 41 (65.08) 3 (4.76) 19 (30.16)

N 3 (5.67) 0 50 (94.33) 0 0 10 (100) 3 (4.76) 0 60 (95.24)

CFP 47 (88.68) 4 (7.55) 2 (3.77) 8 (80) 1 (10) 1 (10) 55 (87.30) 5 (7.94) 3 (4.76)

TS 3 (5.67) 2 (3.77) 48 (90.56) 2 (20) 1 (10) 7 (70) 5 (7.94) 3 (4.76) 55 (87.30)

AMC 52 (98.11) 1 (1.89) 0 9 (90) 0 1 (10) 61 (96.82) 1 (1.59) 1 (1.59)

ENR 22 (41.51) 16 (30.19) 15 (28.30) 4 (40) 1 (10) 5 (50) 26 (41.27) 17 (26.98) 20 (31.75)

P 40 (75.48) 2 (3.77) 11 (20.75) 6 (60) 0 4 (40) 46 (73.02) 2 (3.17) 15 (23.81)

CN 14 (26.42) 0 39 (73.58) 5 (50) 0 5 (50) 19 (30.16) 0 44 (69.84)

AX 41 (77.36) 7 (13.21) 5 (9.43) 6 (60) 0 4 (40) 47 (74.60) 7 (11.11) 9 (14.29)

CL 38 (71.69) 7 (13.21) 8 (15.10) 6 (60) 0 4 (40) 44 (69.84) 7 (11.11) 12 (19.05)

CIP 24 (45.28) 8 (15.10) 21 (39.62) 5 (50) 2 (20) 3 (30) 29 (46.03) 10 (15.88) 24 (38.09)

E 35 (66.03) 10 (18.87) 8 (15.10) 3 (30) 3 (30) 4 (40) 38 (60.32) 13 (20.63) 12 (19.05)
GBS = Group B streptococci;    GFS = Group F streptococci;    S = Sensitive;    I = Intermediate;    R = Resistant;    OT = Oxytetracycline;    L = Lincomycin;    N = Neomycin;    
CFP = Cephaperazone;    TS = Trimethoprim sulphamethoxazole;    AMC = Amoxicillin clavulanic acid;    ENR = Enrofloxacin;    P = Penicillin;    CN = Gentamicin;    AX = Amoxicillin;    
CL = Cephalexin;    CIP = Ciprofloxacin;    E = Erythromycin.




