Animal and Veterinary Sciences v :
2014, 2(2): 31-35 SCIENCE ixgts
Published online March 20, 2014 (http://www.scigndgishinggroup.com/j/avs) V

doi: 10.11648/j.avs.20140202.13
Prevalence and antibiotic susceptibility of streptococcus
Spp. In cows with mastitis in Germi, Iran

Science Publishing Group

Gharari Kia'"", Ghasemi M ehdi?, Radjabalizade K eyvan?

!Department of Animal Science, Islamic Azad UnivisrsGermi, Iran
’Department of Biology, Islamic Azad University, Al Iran

Email address:
kia.gharari@yahoo.com (G. Kia), mehdi_aidin@yahom¢G. Mehdi), keyradj@gmail.com (R. Keyvan)

Tocitethisarticle:
Gharari Kia, Ghasemi Mehdi, Radjabalizade Keyvasv&ence and Antibiotic Susceptibility of Streptocas spp. in Cows with Mastitis
in Germi, Iran Animal and Veterinary Sciences. Vol. 2, No. 2, 2014, pp. 31-35. doi: 10.116485.820140202.13

Abstract: Streptococci are frequently isolated from bovinestitia in dairy cows with only limited informaticabout the
antimicrobial susceptibility of these organismseTdim of this study was to investigate the prewvadeof Streptococcus
agalactiae isolated from clinical cases of bovirstitis in Germi, Iran; and determine their susibdfiy to some antibiotics.
700 milk samples collected from traditional andusiglial dairy cattle husbandry suspected of hawagtitic udders were
submitted to laboratory for bacteriologic identimn by biochemical and serological methods. Tuszeaptibility patterns
were studied by agar disk diffusion methods (ADDM)total of 525 (75%) of the milk samples streptocioisolate
belonging to 3 species namely S. agalactiae (52 95%dysgalactiae (25.57%) and S. uberis (18.48dohf isolates were
resistant to streptomycin. Sensitivity to otherilzintics tested was varied. In comparison with otgtibiotics amoxicillin
and cephalexin were the most effective, in vitrbe3e species of streptococcus are of great pubfiortance and the
antibiotic susceptibility tests should be perforniegether with the identification of the bacte@glents in order to achieve
effective treatment.
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1. Introduction

Inflammation of udder is called mastitis caused bystreptomycin, neomycin, chloramphenicol, tetracli

various reasons. The most important and the m&styli
reason is that microorganisms enter into the brésstie
through the nipple due to some unfavorable comtisuch
as age, beef, ulcers, poor hygiene; including th@mon
disease that causes the huge substantial daméigestock
industry, milk production and health risks suctrraasfer of
common zoonotic diseases (1, 2). Generally, mastite to
damage in secreted cells in milk producing glamdsl$ to
an increase in minerals,
potassium loss, increase in immunoglobulin and partein
nitrogen, in milk enzymes and pH, decrease in gitsor of
calcium from the blood and reducing in the milkjueing

cephalexin, which they are used to treatment adsliock
diseases whether injection or orally, may be edténto
milk. Antibiotic residues in milk are important tmcse it
can cause health and industrial effects. Theseinimgacan
cause allergic reactions or increase in antibitBatment
and may adversely affect the starter culture mediéim/
and 8). However, other treatment methods also haen
proposed, such as the antibacterial effect of hérasare

especially sodium chlgrideébeing studied (9). Mastitis is a disease that edtttmers

cannot take it easy and can combat with common
traditional therapies. Considering three factorgrenment,
animal’s disease susceptibility and microbes werednce

the amount of lactose, casein and fat and changes tthe cost of fighting the disease considerably amel{ or

properties osmotic milk and ultimately increases ¢bst of

prevent damages by choosing of appropriate andtiafée

treatment. Broad categories of microorganisms sash antibiotics (9). Therefore, in this work we studibe origin

bacteria, mycoplasma, yeasts and fungi are redpenfsr

of infection, transmission, treatment and preventiof

the disease, but the most important disease path@sye mastitis considering the prevalence of mastitis esgbntial

Streptococcus group ERreptococcus agalactiae (3, 4 and
5). The types of antibiotics can be pointed oypeaicillin,

factors such as race, age and region of Germiettorm of
affected cattle to maximum production.
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2. Materialsand M ethods sheep Blood Agar plates at the same conditiongpedtsd
colonies were tested by Gram staining method imgeof
being cocci and gram-positive; in the next phase of
identification, the catalase-negative and oxidasgative

cows in accordance with the following formule=(0.05) Ccolonies were isolated and th&reptococcus agalactiae
from traditional and industrial dairy cattle hustees Strain was differentiated due to Esculin hydrolysis

including both native and non-native in Germi andcarbohydrates utilization containing lactose, meEto
subsidiary villages: mannitol, raffinose, CAMP test and resistance toitbacin

from two other streptococcreptococcus dysgalactiae and

2.1. Samples Collection

Possible number of collected samples was calcul&@éd

Z,22 52 Sreptococcus uberis. Serological grouping of isolates were
=— performed with a commercial Latex Agglutination Kit
RE order to identify of streptococcal groups A, B F and G.
Streptococci were tested using the broth methodrites
n = number of samples by the manufacturer (Oxoid). Finally Isolates wptgified
8 = variance and kept at refrigerator temperature for the neeps(1, 2, 3,
Z o/2 = level of confidence 9,11 and 12).
d = maximum difference between the mean of the samp
mean 2.3. Antibiotic Susceptibility of Strains

For sampling, suspected animal from different agyed
races were selected after clinical examination gugime
California Mastitis Test (CMT), aseptically. Firtste tip of
the pacifier was disinfected carefully with alcolsalaked
cotton, and _then few streams_were _d|scarded, nelgaat (Oxoid) by using antibiotics penicillin, amoxiciflj
100 cc of milk were collected in sterile Falcondatwith a cephalexin, gentamicin,  tetracycline, vancomycin,

_45-de3_retel angFI_e, I?nd th”e ?Oé)r oflktubes v;/ere clos% omycin and streptomycin; the overnight inoculum
immediately. - Finafly,  cotected — mi samples Weresuspensions were adjusted to 0.5 McFarland standard
transp _orted to the laboratory in com_pllance withgtandard turbidity. Interpretation of the test results sémsi was
Zoorg'.t'ot?]s Lép Ito 6 hoij(;s and maximum up to 12 hers based on CLSI criteria. Activity of eight antibicdito each
in the Coleman (10). bacterial species was analyzed (1, 2, 7, 8, 1818)dData
2.2 |solation and | dentification was analyzed by using ANOVA to determine the infice
of age, race and both of them on disease.

For this purpose antimicrobial susceptibility ofted
bacteria was performed by Kirby Bauer disk diffusio
method according to Clinical and Laboratory Staddar
Institute (CLSI) guidelines in Mueller-Hinton Agal

In the isolation process, first 1 cc of each miéknples,
separately, were poured into sterile BHI Broth an Results
MacConkey Broth mediums to revitalize and enrich o
studied bacteria, and then were incubated aerdpieal The serological and biochemical characteristics of
37 °C for 48 hours. Next, the cultures were pudiftey 7%  streptococci isolated are as shown in Table 1.

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

biochemical and serological parameters

Organism . .
9 . CAMP Esculin . . resistance to .
haemolysis . lactose mannitol Raffinose L Lancefield
test hydrolysis bacitracin
Streptococcus
. B + - + - - + B

agalactiae

S. dysgalactiae o - - + - - - C
S. uberis o - + + + - - Non-groupable

The isolates were found to belong to three distincstudied for streptococcal infection, streptococcus
species namelBreptococcus agalactiae, S dysgalactiae  species were isolated from 525 (75%) of the milk
and S uberis. The biochemical and serological samples (Table 2).
characteristics oftreptococcus agalactiae studied was Table is set based on number positive and incidence
B haemolysis, CAMP- positive, Esculin hydrolysis-(%) of the region, race and age variables. Table 3
negative, lactose-positive, mannitol-  negativejllustrates the antibiotic susceptibility test résuor S.
Raffinose negative resistant to bacitracin andgalactiae, S. dysgalactiae and S. uberis isolates for
Lancefield B group. Out of the 700 milk sampleseight antimicrobial agents.
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Table 2. Summary of Sreptococci isolated from clinical mastitic Cowsin Germi, Iran.

region race age Streptococcus agalactiae S. dysgalactiae S. uberis
9 g No Positive  Incidence (%) No Positive Incidence (%) No Positive  Incidence (%)
4 29 7.84 13 351 8 2.16
- Native 5 49 13.24 26 7.03 13 3.51
g;?r‘"t'ona' (Fé:;ﬁg 6 66 17.84 38 10.27 29 7.84
y 4 12 3.24 3 0.81 2 0.54
husbandry (n=370) .
non-Native 5 18 4.86 9 243 6 1.62
6 24 6.49 15 4.05 10 2.70
4 3 1.94 1 0.65 -
) Native 5 9 5.81 4 2.58 3 1.94
Ln;ifsma' (Ucrgfﬂrg 6 1 7.10 6 3.87 5 3.23
husl))/and (n=155) 4 13 8.39 5 3.23 3 1.94
v = non-Native 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 speciesisolated from udder secretions.
) Susceptible, %
Organism i - , - , . . ,
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 53.2242.1 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

from 130 dairy cattle (3). All isolates identifieds
4. Discussion Streptococci in this study exhibited serological and
biochemical characteristic similar to those desaib
The examined strains of bacteria that gain entity the  previously for bovine Streptococci by Amosenal. (3).
teat canal and mammary gland are most frequertdlgtesd  Definitely, the results of the present study inthcdhe
as main etiological agents of clinical and subchhi accurate identification of streptococcal speciestk/én the
mastitis in cows and it is the most significant mmmic  distribution of these organisms and define theie rim
drain on the worldwide dairy industry (11, 12, 13, 15, bovine mastitis is in progress. There are simitadifierent
16 and 17). In this study, 278 of 525 isolates vigeatified data about antibiotic susceptibility reported byhaus, who
asS agalactiae. Overall, 52.95% of the strains tested wereapplied the disc diffusion method (18, 19, 20, 2d 82) or
Sreptococcus agalactiae, 25.57% were Sreptococcus  MIC determination (23, 24, 25, 26, 27 and 28)hibid be
dysgalactiae, and 18.48% wereSreptococcus uberis.  emphasized that many scientists assume that cosopaot
According to the analysis, obtained by the GLM ANV results achieved by different methods in the skitsit
there are significant differences between the meafns testing is not legitimate (29, 30). However, froiterature
traditional and mechanized husbandries as wellnasng data it can be also concluded that both above omeedi
ages; in terms of the number and strain of bact&éhiare are methods gave comparable results (31, 32). Fromsthidy,
interaction effect between the "native and nonwedtand it is visible thatS. agalactiae strains were the most sensitive
"maintenance situations" (traditional and induéria to amoxicillin and cephalexin. Other authors aksparted a
The antimicrobial susceptibility were amoxicillin high sensitivity of this bacteria to the mentiorsdibiotics
(92.62%), cephalexin (78.90%), penicillin (55.61%),(33, 34 and 35). Owenet al. found very highin vitro
gentamicin (46.34%), tetracycline (23.27%), vancoimy susceptibility of S uberis, S dysgalactiae, and other
(21.23%) and neomycin (7.63%) & agalactiae. Of 150 Sreptococcus sp. To ampicillin, ceftiofur, cephapirin,
strains of S dysgalactiae antibiotics susceptibility were cloxacillin, enrofloxacin, penicillin, pirlimycin, and
amoxicillin  (91.14%), cephalexin (78.13%), peniaill tetracycline (36). The majority of authors haveeabthe
(53.22%), gentamicin (45.66%), tetracycline (25.82% increase in the resistance to antibiotics of b&gtenostly
vancomycin (24.18%) and neomycin (6.52%). Thestaphylococci, isolated from mastitis (37, 38, 3@ &0).
susceptibility of antibiotics against i& uberis, from 97 However, little evidence has been reported to ssigties
analyzed, were amoxicillin (88.5%), cephalexin (296), increase is significant. tem Ebrahimi et al. idiéed thatS.
penicillin  (54.22%), gentamicin (48.21%), tetradyel agalactiae showed high resistance rates to amoxicillin
(27.41%), vancomycin (21.11%) and neomycin (8.91%):76.92%), penicillin (69.23%), and ampicillin (63%).
The most interesting point is that all of strainerev Authors reported that MIC levels f& agalactiae isolates
resistant to streptomycin. Amosuh al. reported thatS.  were higher for herds that reported dry cow trepéith cows,
uberis accounted for 52.95% of 72 streptococcal isolateas opposed to herds that did not dry cow treat rdy o
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selectively treated cows. This study reiterated s@wme [7]
strains of S agalactiae are resistant to beta-lactam
antibacterial drugs. According to Ebrahimi et alhigh
resistance rate was observed am@naberis isolates, in
particular, against penicillin (100 %), ampicill{88.88 %)
(41). According to Piepers et alS. uberis was more
frequently resistant to the penicillin within thdass of
penicillins (42). The distribution of pathogenslé&ed from
mastitis samples differ considerably among coustaaed
even among within a country. This could be potdigtia
hazardous to humans and animals, e.g., in theafasdk
consumption after inappropriate milk processing &inel
breached withdrawal period. It is necessary to tooni [11]
mastitis pathogens to assess any changes in thtércdic
resistance patterns.

This study was conducted to determine the presefice [12]
contagious mastitis agents the most active aniisiot
against Sreptococcus agalactiae and Sreptococcus sp.
strains with different incidences isolated from 528vine

(8]

(9]

(10]

milk samples collected from 700 dairy cows in diet [13]
traditional (rural) and industrial (urban) dairyttte farms
located in the Germi Region of Iran were amoxiaijlli
cephalexin, penicillin and all of strains were sémint to  [14]
streptomycin dramatically.
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