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Abstract: Streptococci are frequently isolated from bovine mastitis in dairy cows with only limited information about the 
antimicrobial susceptibility of these organisms. The aim of this study was to investigate the prevalence of Streptococcus 
agalactiae isolated from clinical cases of bovine mastitis in Germi, Iran; and determine their susceptibility to some antibiotics. 
700 milk samples collected from traditional and industrial dairy cattle husbandry suspected of having mastitic udders were 
submitted to laboratory for bacteriologic identification by biochemical and serological methods. The susceptibility patterns 
were studied by agar disk diffusion methods (ADDM). A total of 525 (75%) of the milk samples streptococci isolate 
belonging to 3 species namely S. agalactiae (52.95%), S. dysgalactiae (25.57%) and S. uberis (18.48%). All of isolates were 
resistant to streptomycin. Sensitivity to other antibiotics tested was varied. In comparison with other antibiotics amoxicillin 
and cephalexin were the most effective, in vitro. These species of streptococcus are of great public importance and the 
antibiotic susceptibility tests should be performed together with the identification of the bacterial agents in order to achieve 
effective treatment. 
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1. Introduction
Inflammation of udder is called mastitis caused by 

various reasons. The most important and the most likely 
reason is that microorganisms enter into the breast tissue 
through the nipple due to some unfavorable conditions, such 
as age, beef, ulcers, poor hygiene; including the common 
disease that causes the huge substantial damage to livestock 
industry, milk production and health risks such as transfer of 
common zoonotic diseases (1, 2). Generally, mastitis due to 
damage in secreted cells in milk producing glands leads to 
an increase in minerals, especially sodium chloride, 
potassium loss, increase in immunoglobulin and non-protein 
nitrogen, in milk enzymes and pH, decrease in absorption of 
calcium from the blood and reducing in the milk, reducing 
the amount of lactose, casein and fat and changes the 
properties osmotic milk and ultimately increases the cost of 
treatment. Broad categories of microorganisms such as 
bacteria, mycoplasma, yeasts and fungi are responsible for 
the disease, but the most important disease pathogen is 
Streptococcus group B, Streptococcus agalactiae (3, 4 and 
5). The types of antibiotics can be pointed out to penicillin, 

streptomycin, neomycin, chloramphenicol, tetracycline, 
cephalexin, which they are used to treatment of livestock 
diseases whether injection or orally, may be entered into 
milk. Antibiotic residues in milk are important because it 
can cause health and industrial effects. These remaining can 
cause allergic reactions or increase in antibiotic treatment 
and may adversely affect the starter culture medium (6, 7 
and 8). However, other treatment methods also have been 
proposed, such as the antibacterial effect of herbs that are 
being studied (9). Mastitis is a disease that cattle farmers 
cannot take it easy and can combat with common and 
traditional therapies. Considering three factors environment, 
animal’s disease susceptibility and microbes we can reduce 
the cost of fighting the disease considerably and timely or 
prevent damages by choosing of appropriate and effective 
antibiotics (9). Therefore, in this work we studied the origin 
of infection, transmission, treatment and prevention of 
mastitis considering the prevalence of mastitis and essential 
factors such as race, age and region of Germi; to return of 
affected cattle to maximum production. 
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2. Materials and Methods 
2.1. Samples Collection 

Possible number of collected samples was calculated 700 
cows in accordance with the following formula (α= 0.05) 
from traditional and industrial dairy cattle husbandries 
including both native and non-native in Germi and 
subsidiary villages: 

 

n = number of samples 
δ = variance 
Z α/2 = level of confidence 
d = maximum difference between the mean of the sample 

mean 
For sampling, suspected animal from different ages and 

races were selected after clinical examination using the 
California Mastitis Test (CMT), aseptically. First the tip of 
the pacifier was disinfected carefully with alcohol soaked 
cotton, and then few streams were discarded, next at least 
100 cc of milk were collected in sterile Falcon tubes with a 
45-degree angle, and the door of tubes were closed 
immediately. Finally, collected milk samples were 
transported to the laboratory in compliance with the standard 
conditions up to 6 hours and maximum up to 12 hours at 
4 °C in the Coleman (10). 

2.2. Isolation and Identification 

In the isolation process, first 1 cc of each milk samples, 
separately, were poured into sterile BHI Broth and 
MacConkey Broth mediums to revitalize and enrich of 
studied bacteria, and then were incubated aerobically at 
37 °C for 48 hours. Next, the cultures were purified on 7% 

sheep Blood Agar plates at the same conditions. Suspected 
colonies were tested by Gram staining method in terms of 
being cocci and gram-positive; in the next phase of 
identification, the catalase-negative and oxidase negative 
colonies were isolated and then Streptococcus agalactiae 
strain was differentiated due to Esculin hydrolysis, 
Carbohydrates utilization containing lactose, maltose, 
mannitol, raffinose, CAMP test and resistance to bacitracin 
from two other streptococci, Streptococcus dysgalactiae and 
Streptococcus uberis. Serological grouping of isolates were 
performed with a commercial Latex Agglutination Kit in 
order to identify of streptococcal groups A, B, C, D, F and G. 
Streptococci were tested using the broth method described 
by the manufacturer (Oxoid). Finally Isolates were purified 
and kept at refrigerator temperature for the next steps (1, 2, 3, 
9, 11 and 12). 

2.3. Antibiotic Susceptibility of Strains 

For this purpose antimicrobial susceptibility of tested 
bacteria was performed by Kirby Bauer disk diffusion 
method according to Clinical and Laboratory Standards 
Institute (CLSI) guidelines in Mueller-Hinton Agar II 
(Oxoid) by using antibiotics penicillin, amoxicillin, 
cephalexin, gentamicin, tetracycline, vancomycin, 
neomycin and streptomycin; the overnight inoculum 
suspensions were adjusted to 0.5 McFarland standard 
turbidity. Interpretation of the test results sensitive was 
based on CLSI criteria. Activity of eight antibiotics to each 
bacterial species was analyzed (1, 2, 7, 8, 18 and 19). Data 
was analyzed by using ANOVA to determine the influence 
of age, race and both of them on disease. 

3.Results 
The serological and biochemical characteristics of 

streptococci isolated are as shown in Table 1.  

Table 1. Biochemical and serological identification of streptococci isolated from mastitic cows. 

Organism 

biochemical and serological parameters 

haemolysis 
CAMP 

test 

Esculin 

hydrolysis 
lactose mannitol Raffinose 

resistance to 

bacitracin 
Lancefield 

Streptococcus 

agalactiae 
β + - + - - + B 

S. dysgalactiae α - - + - - - C 

S. uberis α - + + + - - Non-groupable 

 
The isolates were found to belong to three distinct 

species namely Streptococcus agalactiae, S. dysgalactiae 
and S. uberis. The biochemical and serological 
characteristics of Streptococcus agalactiae studied was 
β haemolysis, CAMP- positive, Esculin hydrolysis- 
negative, lactose-positive, mannitol- negative, 
Raffinose negative resistant to bacitracin and 
Lancefield B group. Out of the 700 milk samples 

studied for streptococcal infection, streptococcus 
species were isolated from 525 (75%) of the milk 
samples (Table 2). 

Table is set based on number positive and incidence 
(%) of the region, race and age variables. Table 3 
illustrates the antibiotic susceptibility test results for S. 
agalactiae, S. dysgalactiae and S. uberis isolates for 
eight antimicrobial agents. 
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Table 2. Summary of Streptococci isolated from clinical mastitic Cows in Germi, Iran. 

region race age 
Streptococcus agalactiae S. dysgalactiae S. uberis 
No Positive Incidence (%) No Positive Incidence (%) No Positive Incidence (%) 

Traditional (Rural) 
dairy cattle 
husbandry (n=370) 

Native 
4 29 7.84 13 3.51 8 2.16 
5 49 13.24 26 7.03 13 3.51 
6 66 17.84 38 10.27 29 7.84 

non-Native 
4 12 3.24 3 0.81 2 0.54 
5 18 4.86 9 2.43 6 1.62 
6 24 6.49 15 4.05 10 2.70 

Industrial (Urban) 
dairy cattle 
husbandry (n=155) 

Native 
4 3 1.94 1 0.65 - - 
5 9 5.81 4 2.58 3 1.94 
6 11 7.10 6 3.87 5 3.23 

non-Native 
4 13 8.39 5 3.23 3 1.94 
5 19 12.26 12 7.74 6 3.87 
6 25 16.13 18 11.61 12 7.74 

Table 3. Susceptibility to different antibiotics of bacterial species isolated from udder secretions. 

Organism 
Susceptible, % 

amoxicillin penicillin cephalexin gentamicin tetracycline vancomycin neomycin streptomycin 

S. agalactiae 92.62±1.1 55.61±1.2 78.90±1.3 46.34±2.1 23.27±2.4 21.23±2.1 7.63±1.2 0 

S. dysgalactiae 91.14±2.4 53.22±2.1 78.13±1.7 45.66±1.9 25.82±1.9 24.18±1.5 6.52±1.1 0 

S. uberis 88.50±2.6 54.22±2.4 79.02±2.6 48.21±1.4 27.41±1.7 21.11±2.3 8.91±0.9 0 

 

4. Discussion 
The examined strains of bacteria that gain entry into the 

teat canal and mammary gland are most frequently isolated 
as main etiological agents of clinical and subclinical 
mastitis in cows and it is the most significant economic 
drain on the worldwide dairy industry (11, 12, 13, 14, 15, 
16 and 17). In this study, 278 of 525 isolates were identified 
as S. agalactiae. Overall, 52.95% of the strains tested were 
Streptococcus agalactiae, 25.57% were Streptococcus 
dysgalactiae, and 18.48% were Streptococcus uberis. 
According to the analysis, obtained by the GLM ANOVA, 
there are significant differences between the means of  
traditional and mechanized husbandries as well as among 
ages; in terms of the number and strain of bacteria. There are 
interaction effect between the "native and non-native" and 
"maintenance situations" (traditional and industrial). 

The antimicrobial susceptibility were amoxicillin 
(92.62%), cephalexin (78.90%), penicillin (55.61%), 
gentamicin (46.34%), tetracycline (23.27%), vancomycin 
(21.23%) and neomycin (7.63%) in S. agalactiae. Of 150 
strains of S. dysgalactiae antibiotics susceptibility were 
amoxicillin (91.14%), cephalexin (78.13%), penicillin 
(53.22%), gentamicin (45.66%), tetracycline (25.82%), 
vancomycin (24.18%) and neomycin (6.52%). The 
susceptibility of antibiotics against in S. uberis, from 97 
analyzed, were amoxicillin (88.5%), cephalexin (79.02%), 
penicillin (54.22%), gentamicin (48.21%), tetracycline 
(27.41%), vancomycin (21.11%) and neomycin (8.91%). 
The most interesting point is that all of strains were 
resistant to streptomycin. Amosun et al. reported that S. 
uberis accounted for 52.95% of 72 streptococcal isolates 

from 130 dairy cattle (3). All isolates identified as 
Streptococci in this study exhibited serological and 
biochemical characteristic similar to those described 
previously for bovine Streptococci by Amosun et al. (3). 
Definitely, the results of the present study indicate the 
accurate identification of streptococcal species. Work on the 
distribution of these organisms and define their role in 
bovine mastitis is in progress. There are similar or different 
data about antibiotic susceptibility reported by authors, who 
applied the disc diffusion method (18, 19, 20, 21 and 22) or 
MIC determination (23, 24, 25, 26, 27 and 28). It should be 
emphasized that many scientists assume that comparison of 
results achieved by different methods in the sensitivity 
testing is not legitimate (29, 30). However, from literature 
data it can be also concluded that both above mentioned 
methods gave comparable results (31, 32). From this study, 
it is visible that S. agalactiae strains were the most sensitive 
to amoxicillin and cephalexin. Other authors also reported a 
high sensitivity of this bacteria to the mentioned antibiotics 
(33, 34 and 35). Owens et al. found very high in vitro 
susceptibility of S. uberis, S. dysgalactiae, and other 
Streptococcus sp. To ampicillin, ceftiofur, cephapirin, 
cloxacillin, enrofloxacin, penicillin, pirlimycin, and 
tetracycline (36). The majority of authors have noted the 
increase in the resistance to antibiotics of bacteria, mostly 
staphylococci, isolated from mastitis (37, 38, 39 and 40). 
However, little evidence has been reported to suggest this 
increase is significant. Item Ebrahimi et al. identified that S. 
agalactiae showed high resistance rates to amoxicillin 
(76.92%), penicillin (69.23%), and ampicillin (61.53%). 
Authors reported that MIC levels for S. agalactiae isolates 
were higher for herds that reported dry cow treating all cows, 
as opposed to herds that did not dry cow treat or only 
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selectively treated cows. This study reiterated that some 
strains of S. agalactiae are resistant to beta-lactam 
antibacterial drugs. According to Ebrahimi et al. a high 
resistance rate was observed among S. uberis isolates, in 
particular, against penicillin (100 %), ampicillin (88.88 %) 
(41). According to Piepers et al., S. uberis was more 
frequently resistant to the penicillin within the class of 
penicillins (42). The distribution of pathogens isolated from 
mastitis samples differ considerably among countries and 
even among within a country. This could be potentially 
hazardous to humans and animals, e.g., in the case of milk 
consumption after inappropriate milk processing and the 
breached withdrawal period. It is necessary to monitor 
mastitis pathogens to assess any changes in their antibiotic 
resistance patterns.  

This study was conducted to determine the presence of 
contagious mastitis agents the most active antibiotics 
against Streptococcus agalactiae and Streptococcus sp. 
strains with different incidences isolated from 525 bovine 
milk samples collected from 700 dairy cows in different 
traditional (rural) and industrial (urban) dairy cattle farms 
located in the Germi Region of Iran were amoxicillin, 
cephalexin, penicillin and all of strains were resistant to 
streptomycin dramatically. 
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