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ABSTRACT

Present study to examine the Plasmid profiing witspect to identification of multidrug resistande

Staphylococcus aureus separated from dairy produaotghis study S. aureus were separated from anilé its

products on selective Mannitol Salt Agar (MSA) maediwhich was followed by gram staining and biocloami
characterization. The gram staining results demmatst that graphs like cluster of cell of S. aureusereas
biochemical test results also showed that posftveS. aureus. Antibiotic resistance was identifigddisc diffusion
method. The antibiotic resistant pattern of S.emsrisolate was tested against 8 commercially alsbél antibiotics
as Ampicillin, Gentamicin, Kanamycin, Ciprofloxaci@efotaxime, Bacitracin, Methicillin and Peniailli Results
showed that isolated organism showed resistancildthicillin, Bacitracin and Penicillin. Intermediatlevel of
resistance was recorded in Ciprofloxacin and Cefotee. Isolated S. aureus were sensitive for thébemics such
as Ampicillin, Gentamicin and Kanamycin. The petaga occurrence of Multiple Antibiotic Resistand@AR)

index was the highest (70%) for the MAR index 8f Ohe plasmids were separated and bands (1500g)00ere
observed followed by electrophoresis. The antibimsistant genes was identified by PCR. The retualved that 7
isolated strains which carried on mec gene (10008pbp). This mec gene was resistant to Methicifenicillin

and Bacitracin. Conclusion: Ampicillin, Gentamicamd Kanamycin were active against the isolatedanigms
which can be used for treatment of bovine masgtiteattle.
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INTRODUCTION

Milk was a nutritional food that is rich in carbatrates, proteins, fats, vitamins and minerals. el\@v, health risk

to consumers can be associated with milk due tptbsence of zoonotic pathogens and antimicroloieg cesidues.
The quality of milk may be lowered by a number adtbrs such as adulteration [1], contaminationrdpand after
milking and the presence of udder infection. Pagimbg organisms in milk can be derived from the ¢taelf, the
human hand or the environment [2].

Mastitis is the inflammation of the mammary glantturs often due to microorganisms that invade teery

multiply and produce toxins that are harmful to themmary tissue. Mastitis is characterized by ptafsthemical
and usually bacteriological changes in the milk gathological changes in the glandular tissue efutider and
affects quality and quantity of milk [3]. Mastitis one of the most crucial diseases of cattletarfthlo because it
causes innumerable problems to milk productionk mibcessing and quality of milk & milk products ish results
in huge economic losses to the dairy industry. filingsical, chemical, bacteriological and other giesiof milk are
affected by mastitis. Mastitis as a dairy scouagesents an impediment to the development of dadiystry. In as
much as, the milk of infected animals contains pgémic organisms and their toxins, the diseasésgsimportant
from consumers stand point [4]. Mastitis which iestlly caused by the interaction of multiple pathugeagents
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(primarily bacteria), can expose human beings toua organisms through infected milk, thus senaisga media
for transmission of various zoonotic diseasesTikberculosis, brucellosis, diphtheria, scarlet feared Q fever [5].

Large number of microbes is causing the diseasdairy animals. Bacterial agents lik&taphylococcus spp.,
Streptococcus spp., Escherichia coli, Corynebagterispp., Klebsiella spp., Pseudomonas spfycoplasmal
agents, fungal agents, viral ageats., are responsible for the disease. About 95% oaimémmary infections are
caused bystaphylococcus spgndStreptococcus spfhe remaining 5% are caused by other organ&naureuss

a major pathogen in dairy cattle mastitis [6]. Argahe various causative agerfs,aureuds one of the most
prevalent and contagious pathogens of intra-mamrnmdegtions in dairy cattle globally. Epidemiologlcstudies
revealed the transmission 8f aureusrom cow to cow, the primary source of which i timilk from infected
glands, and also from dairy cows to humans and hartmcows. It is causing both clinical and subicihform of
mastitis in cattle [7]. Mastitis is one of the magauses of antibiotic use in dairy cows [8].

Plasmid may contain resistance genes for singleutiple antimicrobial agents and may report tosfar these
resistances from one bacterium to another. In ni@stgnces, resistance to antimicrobial agentsaiptstiococci has
also been due to plasmids that carry the geneteErméants of resistance [9]. Plasmid profiles haeen found
useful in epidemiological surveillance of diseas&hoeaks and in tracing antibiotic resistance [1Rlasmid profiles
determination is a useful and the earliest DNA-edamethod applied to epidemiological studies [Hrofile
identification can be used as serotype — spedfierence pattern for detecting certain strain ywitksible variation
in plasmid content [12-13]. To investigate thevatence of multi drug resistan&taphylococcus sppsolated
from milk and milk products obtained from KoyambiedChennai, including samples from cows with higtof
mastitis and to undertake plasmid profiling.

MATERIALS AND METHODS

Sample collection

A total of 10 milk and milk product samples weretaibed from Koyambed in Chennai for the study. Skhe
samples were processed for the isolatioStafphylococus sphese samples were streaked on a selective medium
Mannitol Salt Agar (MSA) to gebtaphylococcatolonies for further studies.

Sample processing

» 1g/1ml of each milk samples was weighed and mixeH sterile distilled water or saline. Then it weept on a
rotary shaker for 18-24 hrs.

« This process was done to enrich the isolates. Theramples were serially diluted from*hd 10".

Enumeration of total bacterial population
Spread plate technique was employed to enumerat8téphylococus sppolony count on MSA media (Koch,
1994). Identification oStaphylococcus speciéBarrowet al.,2002). Gram staining [14].

Biochemical tests

The biochemical tests (Catalase test, Indole kestac’'s reagent, Methyl red (MR) test, Voges peaask (VP) test,
Citrate test, Coagulase test and Urease test)edaout by the method of Oyekunkt al.[24] Antibiotic
susceptibility test fostaphylococcus sppnvestigated by Kirby [15]. Isolation of plasmid BNoy the methold of
Sambrook.. Plasmid profiling using agarose gel tedphoresis [16]. PCR - Polymerase Chain Reaction —
Methicillin Resistant Gene[17 ].

RESULTS AND DISCUSSION

Mastitis is the inflammation of the mammary glanchieth is characterized by physical, chemical and
microbiological alteration in milk. Mastitis is ceed by S. aureugan result in long term infection and can become
chronic, with low rate of cure and consequent loksnilk production. Mastitis can be cured by treatr with
antibiotics after the identification of the causatagent. Antibiotic resistance is one of the intgorr problems in the
treatment of mastitis. Mastitis is caused by rasisbacteria. The determination of the antibiosissceptibilities of
pathogens causing mastitis is crucial importancehie treatment and control of dairy cattles.

For the present study “plasmid profiling of antitidoresistantStaphylococcus aureusolated from milk and milk
products was performed. Ten samples were collefieted different shops of Koyambed area in Chennaib(g:1,
Figure 1)
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Table 1: Samples collected from different area of Kyambed Chennai

S.NO | NAME OF THE SAMPLE| SAMPLE CODH
1. MILK MS1, MS2
2. YOGHURT YS1, YS2
3. CHEESE Cs1, Cs2
4. BUTTER BS1, BS2
5. PANEER PS1, PS2

Ten different milk samples were collected, two skwpf each like Milk, Yoghurt, Butter, Cheese &aheer.

- ,f/
) %)

a \I (=

Milk sample Yoghurt sample

Butter sample

Paneer sample

Figure 1: Milk and Milk products

Milk is the best media for the growth of many baietén which some of them are pathogenic. As wevkifi@sh
milk is enriched with pathogenic and non pathogeStaphylococcuspp which can be transmitted to human by
milking and consumption of milkStaphylococcubacteria in the fresh raw milk. Because tBisaureugnight be
hazardous if proper boiling of milk is not done idgr consumption. It also causes disease if propygiehic
procedure is not maintained during milkirtaphylococcus aureusolated from human and animal samples and
Das [18] isolate and identifystaphylococcus aureufsom laboratory animals and human and also determin
antibiogram profile. Das [18] stated that the pree of strains assigned to tBigphylococcuspp. in bulk milk or

in raw milk products could reflect human contamimat

The isolation, identification and antibiotic sustbitity characterization o8, aureugrom milk obtained from dairy
cattle. Our results indicate that 25 samples wesdtipe fors. aureusBased on observations made throughout the
collection of samples, we therefore report thatrioper hygiene and poor farm management practizesibute to

the presence d. aureusn the milk [19]. S. aureuss a versatile microorganism that causes infedtiodifferent
hosts. Moreover, this bacterium is one of the nmapbrtant pathogens in the etiology of infectiousstitis in cows,
goats, and sheep, causing chronic infection oftbenmary tissue that is difficult to treat [20].the present study,
S. aureusvas identified in 20 (11.8%) milk samples collecterin sheep with clinical mastitis.

This study revealed that milk and milk products nb@ycontaminated with multiply resista®t aureusThe high
frequency of resistance observed with lincomycin{8@), Penicillin (66.7%) and cortimoxazole (51%ultb be
attributed to their use in treatment of diseaseariial and humans. Resistant bacteria may tramsfstance
genes to other bacteria and become important ispghead of antibiotic resistance [2The collected samples were
processed for the isolation 8faphylococcus aureysesent in the sample. All the samples were sgrifillited and
performed pour plate technique on Mannitol saltr dgegure:2).
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Yoghurt sample: (YS1,Y52)

Cheese sample: (C51, C82) Butter sample: (B%1, BS21)

Paneer snmple

Filgure 2: Sraphyplococens anreuy Bolated from milk and milk products on Mannitol Sal

Agar.

Microbiological analysis of milk and milk productamples revealed th&taphylococcus aurewgas the major part
of bacterial flora in the samples like Milk, Yoghy€Cheese, Paneer and Butter. The overall 58¢aphylococcus
aureus)of incidence were found in Milk, Yoghurt, and Chegroducts. Staphylococcus aureus generally found

in the intestinal warmed blood animals, and moghefstrains do not affect the health of the héstording to the

result highestStaphylococcus aureusontamination were recorded from all the samp®s: result showed that
Milk and milk product samples were highly contanté@th with Staphylococcus aureusnd this study provided
evidence thatStaphylococcus aureus frequently occurring organisms in Milk. The matls of production,

transportation, handling and sales of Milk and rehti unhygienic. The isolate8taphylococcus aureusamples

were inoculated into selective medium such as Mahsalt agar. On mannitol salt agar, the colomiese observed
as yellow colour colonies due to the fermentatibsumgar lactose (Figure:3).

The isolated organism were streaked on Mannittleggr plates and incubated at03.7 for 24 hrs. The growth of
S. aureuon MSA were confirmed by the fermentation of maainitith change of color of media and formation of
yellow color colonies. Mannitol salt agar is a stilee and differential media used to ident8yaphylococcus sp.
Only S. aureuscan ferment mannitol after 24 hours of incubatiod @roduce lactic acid as a result. This results
showed that, 96% of isolates (90% clear positi¥é,8eak positive) were positive for mannitol fernagitan [22].
Mannitol salt agar is a selective and differentis¢dia used to identifstaphylococcus sgOnly S.aureuscan
ferment mannitol after 24 hours of incubation anadpice lactic acid as a result. Out of our 100ait&s, 96% (90%
clear positive, 6% weak positive) were positiverftannitol fermentation. Our results are in agregméth Arshad

et al [22] who reported that out of 90 bacterial isetafrom bovine milk samples including 33 of staplkglcci and
57 of other bacterial species, 23 w&eaureusand all of thesé&. aureudsolates were able to ferment mannitol.
Arshadet al [22] reported that alb. aureussolates in their study were able to ferment mamnithile neitherS.
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hyicus nor S. intermediugere able to ferment mannitol. Arshatdal [22]did not state clearly for how long tested
isolates in their study were incubated and it isvin thatS. hyicus and S. intermediaan ferment mannitol if
incubated more than 24 hrs [23] .

Milk sample Yoghurt sample

Cheese sample Buiter sample

Paneer sample
Figure 3: Yellow colour colonies were observed on the Mannitol salt agar medium

However, Oyekunleet al [24] reported that a higher percentage (100%)adgulase-negative isolates than
coagulase-positive isolates (88.2%) of bovétephylococcifermented mannitol. Thus, relying only on mannitol
fermentation, when identifying.aureus,could increase false positive results which willcidase specificity.
Mannitol salt agar is a selective medium $raureusiue to the high concentration of sodium chlorics the agar
contains. Several biochemical test are also inepfac confirmation of bacterial isolates in anyestive media.
During this study, all the colonies grown on MSAtel were subjected to gram staining and catalas§2f .

Table 2: Gram staining and Biochemical tests for the identification of 8. aureus

Biochemical test MSI1 | MS2 | YSI | YS2 | CS1 | CS2 | BS1 | BS2 | PS1 | PS2
Gram staining + + ¥ + + + + + + ¥
Indole test - - - - - - - - -
Methyl red test + + + + + + + + + +
Voges proskauer test | + + + + + + + + + +
Citrate test + + + + + + + + + i
Coagulase test + + + + + + + + + +
Citrate test + + + + + + * [+ + |+
Catalase test + + + 2 + + + + - +

(+) - Positive, (-) - Negative

Figure 4: Identification of Staphylecccus anreus by Grams staining
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All the Staphylococcus aureusere subcultured on Nutrient slant for furtherdstuThe Staphylococcus aureus
samples were identified by conventional methods @wdpared with positive contr@taphylococcus aureushe
Gram character, Biochemical test were observedamndated.(Table:3 Figure: 4 and 5).

The biochemical test results which were obtainedtfe isolates which contain&taphylococcus sppre shown in
Fig 5. Table 3 indicates the results for each leodical test which indicate the presencesStdphylococcal sppn
the isolates.

Figure 5: Identification of Staplylococcus aureus by Biochemical test results

- INDOLE TEST (NEGATIVE)

- METHYL RED TEST (POSITIVE)
- VOGES TEST (POSITIVE)

- CITRATE TEST (POSITIVE)

- UREASE TEST (POSITIVE)

U G

Figure 6: Coagulase test for S, aurens

Gram'’s stained smears from Mannitol Salt Agar meditulture were examined microscopically which réeda
Gram positive, cocci arranged in grapes like chssteln this study it was showed that in Gram&rshg method it
creates smooth, convex, lustrous, circular colomezching a size of 0.5-uB in diameter and grown in an
irregular three-dimensional bunch of grapes-likestdrs of cells. Sushmet al,[26], Alzbetaet al, [27] also
recorded similar staining characteristics &f aureus.The selected organisi8. aureusgave positive result on
catalase and coagulase test which were closelglated with Sasidharaet al, [28].

Colonies that were successfully isolated on Mahrgtdt agar and purified on trypic soy agar chamazed by
morphology, gram staining reaction, and biochemieat, such as, catalase and KOH test. These segtgested
high prevalence dbtaphylococcuandStreptococcus spjn many of the milk samples[29]

The isolatedStaphylococcpave positive reaction in coagulase test indicéited the isolates wer. aureusThe
positive result was confirmed by the formation ofctlike clotting.

L ——

Figure 7: Catalase test forS. aureus
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Catalase test was performed to differentiStaphylococci(catalase producer) from Streptococci (non-cagalas
producer). Hydrogen peroxide was broken down in&iewand oxygen. Production of oxygen was indicdigd
bubble formation. All the isolates &taphylococcus aurewsere catalase positive. Whereas the negative dontro
did not produce any bubble. The catalase test was 8y slide method. Coagulase production is drtheomost
reliable criteria forS.aureuddentification [30]. All our CPS isolates were confed asS. aureusased on results
from PCR. Therefore, we concluded that the coagulabe test is sufficient for the identification $f aureusn

milk samples. Similar results have been reporteiéwdankha eal. [31]. They reported that the coagulase tube test
demonstrated 88-5% sensitivity and 100% speciffoitythe direct detection &. aureusn milk samples Antibiotic
resistance pattern dbtaphylococcus aureusolated from Milk and Milk product samples wereselved and
tabulated.(Table:4 Figure:8).

Milk sample

Yoghurt Sample

Cheese Sample

Figure 8: Antibiotic resistant test
Table 3: Antibiotic test and their concentration

DISC

S.NO ANTIBIOTICS SYMBOL CONTENT

1 Penicillin P 10 Unit

2 Kanamycin K 5ug

3 Gentamycin GEN 30pg

4 Cefotaxime CTX 5ug

5 Ciprofloxain CIP 5ug

6 Ampicillin AMP 10ug

7 Bacitracin B 10Units

8 Methicillin MET 5ug
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Table 4: Zone of inhibition (mm) of antibiotic resistant in isolatedStaphylococcus aureus

SAMPLES Pl K |G CIP| CEF | A |B| M
MS1 - | 14] 13| - 01 29 3 -
MS2 - | 18] 18| - 01 19 - -
YS1 -1 18| 40| - - 29 -| -
YS2 - 113 20| 17 16 1% - -
Cs1 - | 14| 18| 16 17 1 | -
CSs2 -1 14| 6 16 17 17 - -
BS1 - | 19] 18| - - 32 -| -
BS2 -1 14 9 2 06 117 - -
PS1 - | 14| 18| - - 19 -/ -
PS2 - 14| 14| - - 19 -] -

Zone of inhibition were observed from the Disc dgiion method, this results were showed that antibresistant
pattern of isolate®. aureusfrom milk and milk product

Table 5: Antibiotic resistant test for Staphylococcus aureusisolated from milk and milk products

SAMPLE | P| K| GEN| CIP| CEF AMA B MET
S1 R I | S R R S R R
S2 R| S| S R R R R R
S3 R| S| R R | S R R
S4 R| R R | | R Rl R
S5 R I | S | [ R Rl R
S6 R| R R | | R Rl R
S7 R| S| S | | S R R
S8 R| | R R | R Rl R
S9 RI1 |S | R R R[ R
S10 R| R| S | R R R R
R-RESISTANT, S-SENSITIVE'  IINTERMEDIATE

The results of antimicrobial resistant test showet the isolated strains were resistant to PiénjcMethicillin
and Bacitracin and sensitive to the Ampicillin, @Gamicin and Kanamycin respectively.

Butter Sample

Paneer Sample

Figure 9: Antibiotic resistant test

221
Scholar Research Library



Dheeba B.et al Der Pharmacia Lettre, 2016, 8 (15):214-225

Table 6: PERCENTAGE(%) OF ANTIBIOTIC RESISTANT OF = Staphylococcus aureus ISOLATED FROM MILK AND MILK

PRODUCTS
S.NO | ANTIBIOTICS | SYMBOL TOTAL NUMBER OF ISOLAES
N=5
RESISTANT | INTERMEDIATE | SENSITIVE
1. Penicillin P 100 - -
2. Kanamycin KAN 13 22 65
3. Gentamicin GEN 41 - 59
4. Cefotaxime CTX 33 57 10
5. Ciprofloxacin CIP 10 67 13
6. Ampicillin AMP 10 - 90
7. Bacitracin B 100 - -
8. Methicillin MET 100 -

Staphylococcus aureusxhibited 100% resistant against Penicillin, Meithic and Bacitracin. The intermediate
level of resistant irStaphylococcus aureuexhibited by Ciprofloxacin and Cefotaxime ( 55%)he resistant of
Staphylococcus aureusolated from Milk samples (MS) were 69%. The resis of Staphylococcus aureisolated
from Yoghurt and Cheese (YS, CS) were 60% the teegiof Staphylococcus aureusolated from Cheese, and
Paneer (CS,PS) were 50%. The intermediate levé&taphylococcus aureusolated from Cheese and Butter
(CS,BS) were 42%. The intermediate level faphylococcus auretsolated from Yoghurt(YS) was 33%. The
intermediate level ofStaphylococcus aureusolated from other samples (MS) were 25% and beldhe
susceptibility ofStaphylococcus aureusolated from all the samples were 40% and below.

The overall, 46 raw milk samples (13.2%) were fibtm be contaminated witB. aureusAntibiotic susceptibilities
of the isolates were determined against 11 antohiet drugs by the disk diffusion assay. Most o iholates
(82.6%) were resistant to one or more antimicrobgént. Six isolates (13.0%) were resistant tolsiagtibiotic
and 16 isolates (34.8%) showed resistance to 2namtbial agents. Multiresistance was found in 34.8f S.
aureusisolates. Resistance (resistance and intermedésistance) to ampicillin was the most common figdin
(54.3%), followed by resistance to oxacillin (283%etracycline (26.1%), penicillin G (23.9%), dmamycin
(23.9%), trimethoprim-sulfamethoxazole (17.4%) aag@halotin (2.2%). All isolates tested for antimatensitivity
were susceptible to methicillin, vancomycin, chiophenicol and ciprofloxacin [32] .

S. aureuswas resistant to multiple classes of antibioticsciitan cause health problems. In the present st8y
raw milk samples were screened for incidenc& ofureussolates exhibited multiple drug resistant. A taiél25
raw milk samples were found positive for the preseofS. aureudsolates from milk samples were found resistant
to Nalidic acid, Cloxacilin, Erythromycin. On thether hand several isolates were found susceptiblé¢hé
Ampicillin, Tetracycline, Oxacillin. The presentusly demonstrated that the resistant strains mayalsferred to
milk from infected udders poor form practices ang do poor handling during milking, it transmittexithe milk
utensils, which can be the reason of infectionimbn beings [33].

Table 7: Mar Index of Antibiotic Resistance Pattern ofStaphylococcus Aureus Isolated from Milk and Milk Products

SAMPLE MAR RESISTANCE PATTERN
INDEX
S1 0.63 P-CIP-CEF-B-M
S2 0.75 P-CIP-CEF-A-B-M
S3 0.75 P-G-CIP-C-B-M
S4 0.75 P-K-G-A-B-M
S5 0.50 P-A-B-M
S6 0.75 P-K-G-A-B-M
S7 0.37 P-B-M
S8 0.87 P-G-CIP-CEF-A-B-M
S9 0.50 P-A-B-M
S10 0.50 P-K-B-M

MAR Index has been used as a indicator to idedtifiggh risk contamination potentially hazard to s The
MAR index was performed for seven different straogfsStaphylococcus aureudor eight different antibiotics.
These results compared with standard ATCC -2592BI€t7). In the study, the multiple antibiotic ind@ARI) of
Staphylococcus aureuanged from 0.40 to 0.87 in which 28.5% of thdates possess. MARI OF 0.66,42.8% of
the isolated possess. MARI of 0.58 and the remai@8e5% exhibit MARI of 0.50.(Table:6). This indiea that
samples are luckily references. Three differentcmiof contamination which are high risk(MARI>0s®urces.
Antibiotics still remain the mainstay for treatibgcterial infection and alternative to the usehaf &nti microbial
agents .Such as active and passive immune propbylaan specific stimulation of the immune systarse of
properties or competitive exclusion cannot effegdiivreplace antimicrobial chemotherapy they mayaligu
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represent additional preventive measure rather thahalternatives. Vaccines may be used for cdimgobacteria
that have high incidence of antibiotic resistarineaddition to developing new antibiotics it may cuigrently used

antibiotics.

Plasmid profile Analysis
For plasmid profile, attempts were made to studgmlid profile ofStaphylococcus aureusolated from Milk and

Milk products. Plasmid could be extracted from seig®lates and run it on Agarose gel electrophsr@SGE). The
results showed that all the isolates on lane 10t@dntains plasmids of different molecular weighmging from
2000-100bp. Almost all the isolates exhibited plaEyMS1,MS2,YS1,BS1,BS2 exhibited plasmids molecula
weight 1500bp and 100bp, MS2 and BS2 exhibited pp0BS1,CS2,BS1 exhibited 600bp, YS1 exhibited
400bp,BS2 exhibited 150bp,PS1 exhibited 100bp.({Eigl4). It was confirmed that marker were encobgdhe
plasmid and it was observed that the banding patteplasmid were similar to that from lanel to 10.

bp
~1000

--900
--800

--700
--600

Fig 10: LM - lane mark is showed that positive foS. aureus strains (1500 — 100bp)

12345678910 " IM

Fig 10: PCR product obtained withmec gene showing positive fo6. aureus

223
Scholar Research Library



Dheeba B.et al Der Pharmacia Lettre, 2016, 8 (15):214-225

The results plasmid profiling showed that isolas¢@ins ofS. aureusthe isolates from the various milk and milk
product samples were determined for the presend®NA& plasmid using Agarose gel electrophoresiswits
observed that the isolates contained plasmids mdlecular weights between 1500 — 100bp. This isslatasmids
showed that multiple antibiotic resistance pattermost of the antibiotics. Plasmid profiles hawei reported to
be useful in tracing antibiotic resistance geneweler in this study, resistance to various amtiob@@l agents was
not associated with presence of plasmids. Thisheaause no particular molecular size plasmid cbaldssociated
with any particular antimicrobial resistance. Resise was observed in isolates with various mosgcsize of
plasmids. This could be attributed to the variefysources milk samples. The Methicillin resistarming has
chromosomal locus, while tetracycline resistancgeoked inS. aureusstrains was reported to be encoded by a 4.0
kb plasmid [34-35].

PCR Analysis

The results showed that the genomic level of ogahiPCR assay was able to successfully amplifyaitgeetmec
gene expected size 600 bp fragment from the gen@iid of all isolatedS. aureus. Which revealed thess.
aureuswere resistant to methicillin antibiotic. PGRas done with different primemnecgene for the molecular
identification ofStaphylococcus aureus PCR based molecular detection of these pattsogethe raw milk and
milk products could be remarkably contribute tariy the actual role in Staphylococcal food poisgnand other
clinical symptoms associated with the consumptibmitk and milk products. PCR could detect morecsfieally

S. aureusthan other method. It is considered that amplificatof mec gene by PCR is useful tool for rapid
identification ofS. aureusy replacing the current biochemical phenotypicessbs which are time consuming [36]
(Kim et al.,2001). The results were found that all the isolateecificS. aureugjave positive results fanecgene
that means these wei®. aureusesistant to Methicillin, Penicillin and Bacitracin

The PCR technique was shown to be efficient inngpghe studied strains. All 122 isolates considénetthis study
were characterized by means PCR, a technique yseathhy to typeS. aureusisolated from different food stuffs
implicated in staphylococcal food poisoning, frondividual quarter milk and human samples and froastitis
milk samples. The PCR analyse on all the isolate®warried out with the primers M13, AP4. PGR powerful
tool, where DNA template and specific primers asedifor molecular identification of any specificcbaia.
Optimization of PCR is an important issue for amgcessful PCR run. During this study, the concéiotmaof
template DNA was optimized by running PCR with kmopositive samples. Five different concentratiosafple
(2,4,6,8 and 10ul of DNA in a 25ul reaction) weestéd where strong single band was found at coratiemt of
2ul. For all subsequent reactions, similar temptaigoortion used, According to PCRR results, 41d@%oagulase
positivestaphylococcsamples were identified [36].

CONCLUSION

Staphylococcus aureus the main cause of bovine mastitis in dairytleatMastitis is the inflammation of the
mammary gland often due to microorganisms invadeutiider, multiply and produce toxins that are hatrnd the
mammary tissue. Antibiotics are used to treat dissaof cattle and as well as used as preservdivesilk.
Antibiotic resistant S. aureudsolates pose a severe challenge to both veteramaalyhealth professions and dairy
cattle producers because they have a negative tnopatherapy. The aim of the study was to idenSfyaureus
from milk and milk products and screened for tlagitibiotic resistance gene followed by plasmid iiraj.

In this studyS. aureuswvere isolated from milk and milk products on selextMannitol Salt Agar (MSA) medium
which was followed by gram staining and biochemichhracterization. The gram staining results slibtinat
graphs like cluster of cell db. aureuswvhereas biochemical test results also showed thsitiye for S. aureus.
Antibiotic resistance were identified by disc d#fon method. The antibiotic resistant patternSfaureudsolates
were tested against 8 commercially available astiibidisc (Ampicillin, Gentamicin, Kanamycin, Cighoxacin,
Cefotaxime, Bacitracin, Methicillin and Penicillinfhe results showed that isolated organism shaesidtance to
Methicillin, Bacitracin and Penicillin. Intermedatlevel of resistance were recorded in Ciproflomaaind
Cefotaxime. Isolate®. aureusvere sensitive for the antibiotics such as AmfiilGentamicin and Kanamycin.
The percentage occurrence of Multiple AntibioticsRtance (MAR) index was the highest (70%) for M&R
index of 0.8. The plasmids were separated ands@r&D0-100bp) were observed followed by electrogéis. The
antibiotic resistant genes were identified by PCRe result showed that 7 isolated strains whichiegronmec
gene(1000bp-100bp). Thisnec genevere resistant to Methicillin, Penicillin and Baaitin. It can be concluded
that Ampicillin, Gentamicin and Kanamycin were igetagainst the isolated organisms which can be dse
treatment of bovine mastitis in cattle.
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