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ABSTRACT

The present study aimed to investigate the prevaleh mastitis in sheep and cows in veterinary halsduring
the period from August to December, 2014 in Thi-@avince, Iragq. From a total of 700 milk samplefiected from both
animals (150 sheep and 100 cows), a positive nurabetinical and subclinical mastitis cases in gheecorded an
infection rates of 46 (30.7%) and 60 (40.0%), resipely. On the other hand, in cows, clinical anddinical mastitis
recorded a percentages of (52.0%) and (18.0%)ec#isply (jx 0.01). According to the age distribution of théetted
animals, the age groups of (2-4) and (4-6) yearsroed the highest mastitis rates in sheep and wotls75(70.8%) and
55(78.5%) infection, respectively<@®.01). The highest mastitis cases in sheep and e@s recorded in November with
39(88.6%) and 40 (86.9%), respectively. Rural astasved the highest mastitis infections for botimafs with 149 cases
(59.6%) in comparison to Urban areas who recordssl inastitis cases with 101 cases (40.4%). |deatifn of common
bacterial species isolated from all mastitis casess done depending on morphological, cultural, asicopic
characterization and biochemical tests, then cowfir by APl system. The results of antibiotics spsbéity test for
Saphylococcus aureus and Coagulase negative staphylococci isolates ghawdigh rate of resistance to Pencillin,
Oxacillin, Ciprofloxacin, Amoxillin/ Clavulanic adiwith a percentage of (100%), (82%), ( 75.5%),%%4). On the other
hand, Saph aurues and CNS isolates showed high sensitivity to Vangdm Piperacillin, and
Nitrofuration(80.1),(76.4%),(73.5%), respectively<.01). Polymerase chain reaction (PCR) was used, @wlecular
technique, to detect the prevalencaret A, Plaz and 16SrRNA genes in CNS (n=64) afdph. aureus isolates (n=42).
The results revealed that &bph. aureus and CNS isolates were positive for the three gemeseptSaph. xylosis which

showed a percentage of (93.7%) iasc A gene.
KEYWORDS: Staphylococci, Bovine Mastitis, Polymerase Chaiad@ien
INTRODUCTION

Mastitis is an inflammation of the mammary glandarettterized by physical, chemical, bacteriologiaat
cytological changes in milk. Pathological changeglandular tissues of the udder and effects orgtladity and quantity
of milk have been observed [1]. This disease isnipataused by microorganisms usually bacteria,uidicly gram-
negative and gram-positive bacteria, mycoplasmasastg and algae [2]. Bovine mastitis (mast = bretist =
inflammation), a disease affecting dairy cattle ldarde results from the inflammation of the mammatand. the
severity of the inflammation can be classified intimical, sub-clinical and chronic forms, and dksgree is dependent on

the nature of the causative pathogen, age, breetumological health and lactation state of the ahif@h Clinical
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mastitis (CM) inflammation that results in visitddnormalities of milk or the gland is defined aimichl mastitis. Most
symptoms of clinical mastitis are quite mild anchwat be detected unless foremilk is observed, thesperceived
incidence of clinical mastitis on individual daifgrms is dependent on the intensity of detectidn ¢4 the other hand,
subclinical mastitis (SCM), in absence of any dahisign, usually remains unnoticed. As a resulswdiclinical mastitis
affected animals produce reduced amounts of milkpared to their true production potential [5]. Timerease of
coagulase negative Staphylococci infections calesssof capacity and damage of mammary gland $@phylococcus
aureus have been considered the most important pathogemg@rstaphylococci causing mastitis, whereas coagtla
negative staphylococci (CNS) were considered mpathogens [7]. However, recently CNS have becomsigraficantly
predominant pathogens in bovine mastitis, and demst the most common cause of subclinical magtitisnany
countries [8, 9, 10].

Saphylococcus aureus colonize the nipple skin, advance through the mamirgand canal into the gland. The
Intramammary infection (IMI) withS. aureus predominantly cause subclinical mastitis resultinga chronic infection

lingering lifelong [11, 12].

Saphylococcus aureus is one of the main pathogens isolated from contagioovine mastitis cases in many
countries. AlthoughS. aureus is isolated less frequently from heifers than cdasgrnegative staphylococci [13].The
former continues to be an important pathogen duéstdifficult control and high prevalence of anibmobial resistance
[14]. antimicrobials therapy has been an effecsivategy for controlling CNS IMI, it is importard tmonitor antimicrobial
susceptibility of CNS causing mastitfslactams are important antimicrobial agents usedhe prevention and treatment
of mastitis in dairy cows [15], and penicillin isaommended as the first choice for bacteria tharently sensitive to it
[16]. However, efficacy of this treatment could cempromised by staphylococci through the produatibblaZz-encoded
B-lactamases and through the productiomefA-encoded alternative penicillin binding protein @B8P2A), which shows

a reduced binding to dilactam antibiotics [17].

MATERIALS AND METHODS

Sample Collection

A total of 700 milk samples were collected from 2&timals (150 Sheep, 100 Cows ) during the penioth f
August to December 2014 in Thi-Qar Province afteyuarter had been cleaned up by removing any pesditt and
washed with tap water, the teat end was dried aadblsed with cotton soaked in ethyl alcohol. Appnoaiely 100 ml of
milk was collected aseptically into sterile bottlafter discarding the first 3 milking streams. Mélmple from each
quarter were transported to the animal productesearch center laboratory in ice cooled box at 4fA@ analyzed

immediately (max.4h after collection ) either fdentification of the clinical mastitis pathogensoibclinical mastitis [18].

Electronic Detector. Electronic detector (Drasminski, Mastitis deteftwas used according to the manufactures

instructions. The Drasminski mastitis detectoréxonic device used for testing the milk fromraals. [19].

Ph Detector. As described by the manufactures' pH readingreesrded by pH meter for checking the alkalinity

milk samples. The pH level more than 6.8 is andattir for sub-clinical mastitis [19].

Identification of Saphylococcus Spp. Saphylococcus spp was identified depending on the morphological

features, culture media and biochemical test [40,21
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A. Microscopic Examination: The isolates were stained by Gram stain to déheit response to stain, shapes

and their arrangement [22].

B. Growth on Mannitol Salt Agar: The plates were streaked from a pure colony oktebiacteria anthen

incubated at 37°C for 24 hr. This medium is usedsédective isolation aftaph. aureus [23].
C- Biochemical Tests

» Catalase Test A drop of catalase reagent (3% H202) was plaged slide. A colony of tested bacteria was

mixed with the reagent on the slide, and positesults were indicated by air bubbles formation [24]

e Coagulase TestCitrated rabbit plasma diluted 1:5 was mixed withemual volume of BHI broth culture then
incubated at 37°C. A tube of plasma mixed withilex broth is included as a control. For matingt€in 1-4 hr.

indicates that the test is positive test. The negaesult is re-examined for for 24 hr. [25].

» Api Staph System:The Api Staph was used as identification systenSfaphylococcus and Micrococcus. This

test is applied according to the company instratifCompany, organ).
D-Molecular Detection

» DNA Extraction and Purification: The DNA was extracted and purified according le tnstructions of the

manufacturing company (Geneaid/ Korea).

e Nano Drop: The nano drop system was used in the present $tudpNA has been supplied from (Bioneer,

Korea)

« 16S RRNA, PLAZ And MECA Genes Amplification: A single amplification of 16SrRNA gene was done
according to [26] Table 1As previous, the final volume of reaction tube2@gl, containing Green Master Mix.
tube contents, |l of both F. and R. of the primer specific for théS rRNAgene, nl of DNA template and
complete the volume by adding free water tal2The thermo cycling conditions were set at ihitlanaturation
94°c for 5min followed by 10 cycles of denaturat@df’C for 45sec., annealing 55°C for 45sec., ex@ns2°C
for 75secdenaturation 94°C for 45°c., annealing50°c for 45sextension 72°c for 45sec followed by 25cycle
and final extension 72°c for 5min. The expected Rfp icons were 756 bp for the 16SrRigéne. A single
amplification ofmecA gene was done using primer described by [26]&4dbIThe final volume of reaction tubes
is 2Qul, containing Green Master Mix. tube contents, 125 both F. and R. of the primers specific for thecA
gene, nl of DNA template and complete the volume by addieg water to 20. The thermo cycling conditions
were sited at initial denaturation 94°c for 5mifideved by 30cycles of denaturation 94°c for 45saanealing
50°c for 45sec., and extension 72°c for 1min. andl fextension 72°c for 2min. The expected PCR &uopb
was 310bp for thenecA gene. A single amplification ¢fLAZ gene was done using primer described by[27] Table
1. The final volume of reaction tubes isi2Ccontaining Green Master Mix. tube contentsl, df both F. and R. of
the primers specific for theLAZ gene, @l of DNA template and complete the volume by addireg water to
20ul.The thermo cycling conditions were sited at alitdenaturation 94°c for 5min followed by 35cyclefs
denaturation 94°c for 30sec., annealing 55°c f@e8Q and extension 72°c for 30sec. and final sidan/2°c for

10min. The expected PCR amplicons was 518bp foPt#& gene.

Impact Factor(JCC): 1.8207 This article can be downloaded fromwww.impactjournals.us




[ 36 Khamael Muhsin Abed & Saad Salman Hamim |

» Agarose Gel ElectrophoresisThe agarose gel was prepared according to the oheth@8].Two concentrations
of agarose gel were prepared (1 % and 1.5%). Theetdration of 1% agarose was used in the eleatregls
after DNA extraction process, while 1.5 % agarose wsed aftemecA and 16SrRNA gene by PCR detection. A
25ml of 1X TBE buffer and 0.1l ethidium bromide were added into a beaker, 0.28arose was added to the
buffer The mixture was heated for boiling by haatpl until all gel particles were dissolved andwaéld to cool
down to 50-60°C.

RESULTS AND DISCUSSIONS

Study Samples:As shown in table 2a positive number of clinical and subclinical misticases in sheep
recorded an infection rates of 46 (30.7%) and @0%%), respectively. On the other hand, in cowisjal and subclinical
mastitis recorded a percentages of (52.0%) an®@¥a)8.respectively, (P0.01). Inside Iraq, this results disagreement with
[29,30] who recorded CM (13.15%),(26%), respecyiveltside Iraq, the results was disagreement doadd Egypt, who
recorded (15.7%),(12.8%), respectively[31]. On dtieer hand, the result of SCM disagreement withd3R Who found
the periodic prevalence rate of SCM ( 9.23%) ar&i3%), outside Iraq, with similar results perfodngho noticed the

prevalence of Subclinical mastitis 5-30% in go&#]|
Age Distribution in Sheep and Cows

As shown in table 3, 4, The age groups of (2-4) @a6) years recorded the highest mastitis ratesheep and
cows with 75(70.8%) and 55(78.5%) infection, respety, (P< 0.01). This result was in agreement with the stoflf33]
who recorded (38.89%) from the total of (72) ca#tfel [35] in Egypt, who recorded (15.43%) from (%afected cows.
That due to prevalence of (IMI) increased with agagreement with other studies[36] It may be duetreased length
of exposure to pathogens in older animals compargeunger animals. Additionally, where the dumatif infection is

long and the spontaneous cure rate low, prevaleiiticrease [37].
The Study Period

The highest mastitis cases in sheep and cows wasded in November with 39(88.6%) and 40 (86.9%),
respectively, Fig (1). The season variation is mpdrtant factor that directly affects the occureernd mastitis [38]. In

USA study, the result showed an increase in theaioroell count during the cold seasons [39].
Distributed of Animals at Residential Area

sheep and cows were recorded highest infectionsuria with a percentage of 64 (77.1%) and 49 (72,2%
respectively. On the another hand, urbans recoadeércentage of 42(62.6%) and 21(61.7%), respég(i®e0.05). Fig

2).
Antibiotic Susceptibility of Staphylococcus Isolates

The results of antibiotics susceptibility test &aph. aureus and CNS isolates showed that there were a high rate
of resistance to Pencillin, Oxacillin, CiprofloxaciAmoxillin/ Clavulanic acid, with a percentage @00%), (82%), (
75.5%), (74.5%), respectively.
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Table 1: Oligonucleotide Primer Sequences for PCR#plified of Meca, 16srrna andPLAZ Genes

Genes Oriir:ltati Primers {Oligonucleotide Sequence (5>3’)} (SBIES Referance
Saph 756 | Forward | AACTCTGTTATTAGGGAAGAACA 756 M‘;%'gge"
Reverse | CCACCTTCCTCCGGTTTGTCACC
MecA Forward | GTAGAAATGACTGAACGTCCGATAA 310 M‘;%'gge"
Reverse | CCAATTCCACATTGTTTCGGTCTAA
PLAZ Forward | AAGAGATTT GCC TAT GCT TC 518 Ha"ze(;ioe;a' X
Reverse | GCT TGA CCA CTT TTATCA GC

Table 2: The Percentages of Clinical and Subclini¢dMastitis in Sheep and Cows at Quarter Level

Age Group | Number | Positive | Percentage ( %)
2-4 86 75 70.8
5-7 64 31 29.2
Total 150 106 100

Table 3: Distribution Rates of Mastitis in Sheep aRelation to Age

Age Group | Number | Positive | Percentage ( %)
2-4 86 75 70.8
5-7 64 31 29.2
Total 150 106 100

Table 4: Distribution Rates of Mastitis in Cows atRelation to Age

Age Group | Number | Positive | Percentage ( %)
1-3 9 3 4.2
4-6 58 55 78.6
7-9 15 8 11.4
10-12 18 4 5.8
Total 100 70 100

On the other hand3taph aurues and CNS isolates showed high sensitivity to Vangam Piperacillin, and
Nitrofuration (80.1), (76.4%), (73.5%), respectivglp< 0.01)Fig (3).These results was in agreement whk study of
[40],who recorded that isolates showed highestst@ste to methicillin (100%), amoxicillin (91.7%ipllowed by

penicillin (83.3%) the resistance ddaph. spp.isolates to gentamycin (CN) was (63.2%). This tsswias disagreement
the highest sensitivity oftaph. spp to gentamycin (100%) was obtained by [48aph. spp Isolates resistant to
Ciprofloxacin (75.5%), This result was disagreemuaiith the result of [42]. Who mentioned that thenstvity to
Ciprofloxacin was (93.04%). The present study shibwet the resistance &aph. spp isolates to erythromycin was
(63.2%), this result is in agreement with[43].Whigvealed that erythromycin resistance $aph. spp isolated from
human and animals were (75% and 62.5%), respegtitre$ result was disagreement with the resuthefstudy of [41].
That erythromycin resistance f&aph. aureus isolated were (89% and 90%), respectively. Antioligal resistance
represents a serious problem in the treatment fettious diseases including mastitis. In recenteiman increasing

antimicrobial resistance rate has been recogniz&laureus from bovine mastitis [44,45]. This resistance maydoe to
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the structural modification of enzymatic actighléctame action) or the prevention of access @etaby altering the outer
membrane permeability and may be due to the aliemaf the antibiotic target site and sometimesrsistance is due to

efflux pump which pumps out the antibiotic [46].
Molecular Detection of Saphylococcus aureus and CNS in Bovine Mastitis

Polymerase chain reaction (PCR) was used, to détegirevalence afiec A, Plaz and 16SrRNA genes in CNS
(n=64) andXaph. aureus isolates (n=42). The results revealed tha8albh. aureus and CNS isolates were positive for the
three genes, excefiaph. xylosis which showed a percentage of (93.7%)rfec A gene. Staphylococci develop resistance
to R-lactam antibiotics with two mechanisms: theduction of R-lactamases encoded by bh&Z gene and by the
production of altered form of penicillin bindinggiein, PBP2a, encoded by timecA gene . All penicillin ancampicillin
resistant CNS strains were also R-lactamase proglaoce carriedlaZ gene in this study. The presencer&A mediated

methicillin resistance has been reported in difiespecies of staphylococci by[47].
Relationship between Penicillin Resistance and tHeresence of thBlaz Gene

The detection of thblaZ (code forB-lactamase) andhecA (code for alternative penicillin-binding proteirggnes
is considered the gold standard for the deternmnatif penicillin and finding is consistent with g of [48,49]. Who
reported high resistance rate to penicillin in btdpcocci from clinical and subclinical bovine mitistin other different of
Iran, a possible explanation for this might be freguent use of-lactams in intra-mammary infusions for mastitis
treatment in Iranian dairy farms. However, the réguh percentage difiaZ carrying for CNS isolated from bovine mastitis
that is disagreement with other similar study sasln Switzerland [50] and in Egypt [51]. Who reded (23.8%, 28.6% ),
respectively. On the other hand an agreement wilierostudies [52], Netherlands ,who recorded (65.8%6%),
respectively. Presence of resistance genes mayenalways indicative of resistance phenotypes,véicelversa. Also, the

relationship between presence of resistance gexkslimical response to treatment is largely unesgad terrain [53].
Relationship between Methicillin Resistance and th@resence of theMeca Gene

Treatment of staphylococcal infections with antili® is becoming increasingly difficult in view dhe
widespread presence 8faph. spp.strains resistant to multiple antibiotics, the cemtonal control/therapy measures for
MRSA using antibiotics were shown to be part of greblem. The emergence of infectious diseasesedabyg drug
resistant bacteria requires alternatives to comweat antibiotics and phages are one potentialtisoitthat will help to
replace, curb, or promote judicious use of antibfin farm animals [54]. Several Iraqgi studiesédahown an increase in

MRSA prevalence in milk and cheeses and MRSA isiciemed endemic in most areas of Iraq [55,56].
CONCLUSIONS

The present study results revealed a high preval@ficsubclinical and clinical mastitis in sheep aavs,

respectivelySaph. aureus and CNS can be considered as one of the most fnegaeteria in mastitis in Sheep and Cows.

Index Copernicus Value: 3.0 - Articles can be senb editor@impactjournals.us




| Molecular Detection of Staphylococci Isolated fronMastitis in Sheep and Cows in Thi- Qar Province

39 |

100 -

S0
20
70
&0
so
40
30
20
10

Percentage [ %)

BB.6 g9
719
B82.5
53, 5.5
45428
Aug. Sep. Oct. Nowv.
Months

m Sheep

m Cows

Figure 1: Percentages of Mastitis in Sheep and Cowcording to the Study Period

90
80
70
60
50
40
30
20
10

0

Percentage (%o)

Figure 2: Distribution of Mastitis in Sheep and Cove According to Residential Areas

| 771
1 72.2
" I |
urban rural
area

M sheep

N cows

120

% Percentage

100 100

82
755 7as
26.5
| ‘ ‘ 1 2i6 I
P Cl Ox cwe AMC VA PRL

s
Antibiotics

63.2 63.2

17 ‘ ‘
KF CN

E

Figure 3: Antibiotic Resistant Patterns ofSaph. Sp

Figure 4: Agarose Gel Electrophoresis Showing Repsentative PCR Products afterl6srrna Genes Amplificgon

Impact Factor(JCC): 1.8207 This article can be downloaded fromwww.impactjournals.us




Khamael Muhsin Abed & Saad Salman Hamim

Figure 5: Agarose Gel Electrophoresis Showing Repsentative PCR Products aftelPlaz Gene Amplification

Figure 6: Agarose Gel Electrophoresis Showing Repsentative PCR Products aftetMeca Gene Amplification
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