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ABSTRACT

Camel milk forms a significant part of tribal dietarid and semi-arid regions. With the ever-inceey knowledge
of its therapeutic value in diabetes and other trealoncerns, study of indigenous micro flora becomery
important. Staphis reported to be a threat to diabpatients and immune-compromised people. Irpthsent study
62 raw milk samples were analyzed for incidenc8taphylococcus. Results revealed a high rate @fiémce in
samples i.e., in 12.9% samples. 62.5% of isolate®e woagulase positive whereas, coagulase negétolates
were methicillin resistant. Ciprofloxacin (MIC 1{&g/ml) and Imipenem emerged as effective antibitrigs for
control and Lactobacillus fermentum(MTCC 903) wasteed as an operative probiotic control againsesh
isolates. Statistical analysis of antibiograms skdvsignificant differences in coagulase positivel @eagulase
negative isolates. Probiotics are emerging as ddafternative to antibiotics.
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INTRODUCTION

Camel milk has been an important food for nomadkienuse was restricted to them, till interestitigcoveries of
its unusually useful properties triggered its dethafbsence of3-lacto-globulin and low content af-casein in
camel milk, grades it fit for consumption by indivals allergic to protein fraction of cow, buffalgpat or ewe’s
milk [13]. Improvement in conditions of MDR tubettosis patients [12], cancer cases [1] autism pttif2]along
with antiviral, anti-bacterial properties [15] habeen found to be associated with camel milk. Camailk is
reported to have a stronger inhibitory system ttiat of cow’s milk [15]. Consumption of camel mitkduces
insulin dosage in Type 1 Diabetes [8], and redunachber of diabetic patients has been observediliestr
consuming camel milk as staple diet [9].

The properties of untreated fresh camel milk armdeeviewed as an emerging natural alternativduinire
medicine science. In countries like Saudi Arabiaz#khstan and UAE where camel dairies exist, canilkland
milk products are being marketed under standard sefasures. On the other hand, in India this dsggtor is
unorganized, assembling and marketing of milk igaatdom. When the aim is to treat diseases anddiiso
involving immune compromised individuals this fuethimpresses upon an urgent need to the study ef th
indigenous microbial flora of raw camel milk.

Food borne illnesses through consumption of comtatad milk and milk products are due to microbé= li
Escherichia coli, Listeria monocytogenes, Enterdbasakazakii, Salmonella sppnd Staphylococcus aureiB3.
Staph isubiquitousind is the cause of many infections in humansahdr animals. Many global outbreaks have
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beendue t&taphcontamination in food; these infections are fatadl contagious until the infection has been taken
care of. These bacteria produce heat stable eoxémef10] that are not inactivated during pasteatian or during
preparation of milk products and can incite footbxication (vomiting and diarrhea)[18]. Methicilliresistant
Staphylococcus aurey81RSA) is one of the most prevalent nhosocomiahpgen. In 1990 to 1995, the National
Nosocomial Infection Surveillance (NNIS) progranfoimed that coagulase-negativgtaphylococciare the
causative agent in 11% of all nosocomial infectidlBC is presently running two big programs to @étll picture
of invasive MRSA infections. Pathogenicity 8faphis even coupled with coagulase production[17]Di@abgeople
have been known to be more proneStaphinfections as they are immune compromised [14krEthe insulin
injections provide a gateway for penetration ofrspathogens. Thus it can be said that the berudfttse use of raw
camel milk for diabetes control may contrarily deypethe undesirable infections $itaphcontamination occurs in
milk.

Antibiotics are being extensively used to resolaetbrial infections. Penicillins, carbapenebs, agiycosides,
vancomycin, macrolides and quinolones are diversegs of antibiotics with varying working mechansmsed
against Staph infections. Due to development of antibiotic rémmee[11]Probiotics are also emerging as an
operational control against food borne pathogengebia [5]. Lactic Acid Bacteria are well known piotic
bacteria widely in use to check the growth of fdmalne pathogenic bacteria. This study aimed toctidtes
presence oStaphylococcus aurstand MRSA in raw milk of camels’ population in Use commercial milking in
India. The unorganized sectors in two regions didrwere taken under this study. Control for indiggs strains
through antibiotics and probiotics was also studied

MATERIALS AND METHODS :

The selected area of study was the villages orothskirts of Bikaner city in Rajasthan, India wheamels are
brought up for personal purpose and villages onotlitskirts of Agra city in Uttar Pradesh, India whéehe locals
rear camels for commercial milking. Bikaner is ated in the center of the Thar Desert whereas, Aitydies at its
border.

Sampling: Total of 62 Camel milk samples were preduin summer, winter and monsoon seasons. Milk was
collected directly from the udder in sterilized @laved sample collection tubes. The tubes werélbdrcarefully
and aseptically to prevent any contamination framraindings. The samples were transferred immdgittethe

lab in insulated, ice containers dC4and were further analyzed.

Isolation and Identification: Isolation was carriedt according to[7] [6]. Milk samples were diluted 1:9 ratios
with peptone water (v/v), mixed properly and incigiohat 37C for 48-50 hours. Sterilized plates of Baird Parke
Agar complemented with 5% egg yolk emulsion ancb% 3potassium tellurite were used for surface piatih
serial dilutions of samples (Fig 1).The plates wiebated at 3T for 24 hrs. Shiny black colonies with a halo
were picked and cultured in Brain Heart InfusiomtBr Staphylococcus aureddTCC 3381 was taken as a positive
control.

(b)

Fig. 1: Characteristic Growth of Staphylococcus on (a) Baird Parker Agar (b) TSYA

Gram staining and various physiochemical testaidiolg Catalase, Oxidase, Methyl Red, Voges Proskdndole
test and Nitrate Reduction test were performed raicg to [4]. Sugar fermentation patterns were abserved.
These tests were performed in triplicates.

Coagulase test: The confirmed isolates were sidgeict the coagulase test by inoculating 100u124shoulture in
0.5 ml of 1:10 diluted rabbit blood plasma and ymed after incubating for 4 hrs.at %7 (Fig. 2). The isolates
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showing negative results were left for 24 hoursoaim temperature and results were noted [16]. Qaaguest is
associated with pathogenicity of microbe.

Coagulase Test

Fig 2: Coagulase test

Antibiograms: The sensitivity of isolates againgiréfloxacin, Imipenem, Gentamycin, Spectinomyadethicillin,
Penicillin—-G, Vancomycin, Ampicillin, Oxacillin an&rythromycin were determined using disc diffusioathod.
The zones of inhibitions were noted after 24 hancsbation and interpreted according to CLSI (forlmn&CCLS)
standards (Fig. 3 a, b).

Analysis of Variance was performed.

Minimum Inhibitory Concentration: MIC of the drugpcofloxacin was determined by well diffusion asssing
different concentrations of Ciprofloxacin viz., Qd/ml, 1pg/ml, 2ug/ml, 3pg/ml, 5ug/ml, 10ug/ml, Ybml,
17pg/ml, 20ug/ml and 25ug/ml (Fig. 3 c).

Antimicrobial susceptibility test: Lactic acid badg were used to control these isolates, thenstrased were
MTCC 903 (actobacillus fermentup MTCC 7742(Pediococcus acidilactifi MTCC 1423 [Lactococcus casgi
and MTCC 440 I(actococcus lactissubsplactisl50 pl of 24 hours cultures of isolates weralsden 15ml Muller
Hinton Agar media in separate plates. Wells wemretaising 6mm borer and 40 pl of cell free supamtadf each
lactic acid bacteria was inoculated in wells andtgd incubated for 24 hours before measuring thesof
inhibition (Fig. 3 d).

Fig 3: Antibiograms of isolates (a,b) Antibiotic Saesitivity testing, (c) Determining Minimum Inhibito ry concentration of Ciprofloxacin
by well diffusion method (d) Probiotic control

RESULTS AND DISCUSSION

The study showed the presenceStéiphylococcun 8 out of 62raw camel milk samples(Fig 4). Thelates were
confirmed to beStaphylococcudiochemically. Out of the confirmed isolates 3lages from the winter samples
were coagulase negative whereas, the 2 from sursamaples 3 from monsoon samples were confirmed to be
coagulase positive(Table 1).

Table 1: Seasonal Occurrence of Staph isolates

Seaso No of tested Sampl | Positive Sample | As percent of total occurrer | Coagulas
Winter (Nov to Mar) 16 3 37.5% Negative
Summer (Apr to June 30 2 25% Positive
Monsoon (July to Oct) 16 3 37.5% Positive
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Fig.4. Seasonal Occurrence @taph isolates

Seasonal Percentage Occurrence of
Staph

’/ \‘ = Winter Samples
\/ \’ Summer Samples
9 = Monsoon Samples

In this study the two populations of camels arenftwvo different regions of India. The populatioorr villages of
Bikaner is raised for personal use of tribal faesli(presence of coagulase negative isolates) andrtes from
villages near Agra are being raised for their comamiaé use mainly to yield milk (presence of coagealgositive
isolates). Coagulase positi&aphylococcus aureusas been considered pathogenic by many researatigvsly
working in this field as it causes coagulation &fdal. Results show the presence of Coagulase wostaph in
milk samples collected in the summer and monsoas®@efrom Agra region. Probable reason for this bayhe
infected micro-environment in which these animais lroused or the vegetation on which they are fHdrg from
the feed of camel population in desert area.

Various antibiotic resistant patterns were showrthgyisolates (Table 2, Fig. 5). Coagulase negasiviates were
methicillin, penicillin, vancomycin and ampicilliresistant whereas coagulase positive were all ggiia resistant
(Table 4).Methicillin resistant strains are a m@atié concern in researchers. Ciprofloxacin and knigm were a
control for all the isolates, methicillin resistas well non-resistant.

Table 2: Antibiograms of Staph isolates.] colour denotes resistant, [ ] tour denotes intermediate susceptible an. ] demes
susceptible isolates according to NCCLS standard€IP 5: Ciprofloxacin 5 mcg; IMP 10: Imipenem 10 mcg GEN 10: Gentamycin 10
mcg; SPT 100: Spectinomycin 100 mcg; MET 5: Methittin 5 mcg; P10: Penicillin —G 10 mcg; VA30: Vancomcin 30 mcg; AMP 10:

Ampicillin 10 mcg; OX 1: Oxacillin 1 mcg; E 15: Erythromycin 15 mcg.

Zones of Inhibition for antibiotics (in mm)

Isolates namsg

P10 VA30 AMPLO ©OX E15

Isolate 1

Isolate 2
Isolate 3
Isolate 4
Isolate 5
Isolate 6

Isolate 7

Isolate 8

MTCC 3381

The pattern clearly shows the variance in isol&i@® two areas. Also the methicillin resistant &tek were found
sensitive to only three antibiotics showing thddses to be more resistant and difficult to be culled.

ANOVA (p<0.01) shows that there exist a significatifference between the coagulase positive and tivega
isolates with respect to their susceptibility te trarious antibiotics (Table 2). There is a sigaifit difference in the
incidence of coagulase positive and coagulase ivegablates obtained in different seasons.
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MICof ciprofloxacin for the isolates was<2 pg/mlidB3(c)) by well diffusion method. Ciprofloxacin mabe
implemented to control Staph infections

Fig. 5.Antibiograms in form of bar graph showing sisceptible zones on positive axis and resistant zanen negative axis
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Lactobacillus fermentuTCC 903) emerged as an effective antimicrobialtod against all the isolates (Table 3,
Fig 6). Probiotics are emerging as an effectiveirsdtcontrol to many diseases.

Table 3: Probiotic control of isolates

Isolates ' Zones qf Inhibitiqn for La_ctic Acid Ba_ct_eria_(i_n mm _ _
name Lactobacillus fermentum| Lactobacillus casei | Pediococcus acidilactici | Lactococcuslactis subsp. Lacti$
MTCC 903 MTCC 1423 MTCC 7742 MTCC 440
Isolate 1 10 - - -
Isolate 2 10 - - -
Isolate 3 09 07 - -
Isolate 4 10 08 - -
Isolate 5 09 - - -
Isolate 6 11 10 - -
Isolate 7 - - - -
Isolate 8 08 - - -
MTCC 3381 11 10 - -

Fig.6. Graph showing zones of inhibition of probiots
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CONCLUSION

The high incidence rate of Staph in raw camel nislla matter of serious concern specifically becanfsés
consumption by diabetic patients who are alreadyume compromised. The animals may not be properged
and the collection of milk may not be done hygietiictherefore the microbe persists in the sampiding it unfit
for consumption by diabetic and immune compromiselividuals. In India there is an urgent need toead the
awareness regarding the hygienic practices andhpessfections to avoid any outbreaks. Still theegtion of
consumption of such contaminated milk by diabetitigmts remains in place. It may be suggestedthigaimilk be
inoculated artificially with probiotics before bgirmarketed for its antimicrobial properties to etiate the chances
of probable infection.

Table 4: Probiotic control of antibiotic resistantindigenous Staphylococci

Isolate numbers Seaso Coagulase test Resistaanghimtics Probiotic control
Isolate 1, Isolate 2, Isolate 3 Winter Negative higlin, penicillin-G, Vancomycin, Ampicillin| Lactobacillus fermentuni
Isolate 4, Isolate 5 Summe Positive Gentamycinjdlén_G, Ampicillin Lactobacillus fermentun
Isolate 6, Isolate 7, Isolate 8 Monsopn  Positive nt@emycin, Spectinomycin Lactobacillus fermentum
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