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ABSTRACT

Brucellosis is a common illness zoonotic and trdttech by eating infected food products. MedicinEnps are
considered as new sources for the production ohtagihat can act as alternatives to antibioticghie treatment of
antibiotic-resistant bacteria. This study evaluatbéd effects of aqueous and ethanol plants of Gyoardunculus
and Withaniacoagulans extracts on Brucelidrains. These plants are vegetarian rennet, whichused in cheese
industry. Thirty Brucella strains provided by collection ofamobial in research brucellaenter of Hamadan Iran.
Strains identified by biochemical tests and thenficmed by polymerase chain reaction (PCR) meti\ithimum
inhibitory concentration (MIC) of plant extracts medetermined by dilution method with several ottbgal
concentrations. Sensitivity to antibiotics and raréxtracts were performed by Kirby-Bauer discudifon test. The
results showed that among the tested antibiotiesetivas only 10% resistance to rifampin. Examimafior plant
extracts showed the mean zone of inhibition grofethC.cardunculus and W.coagulan were 28 and 17amm (
40mg/ml) respectively by disk diffusion method #mal highest Minimum inhibitory concentration (MI@ere
10.81ug/ml for C.cardunculus and 43.24ug/ml for d&gulans. The present study showed C.cardunculvacesx
possess compounds with antibacterial propertiestetore can be used as antimicrobial agents in dewgs for
therapy of brucellosis .Also Results obtained ttavide grounds for use this plant as a functiormd in cheese-
making industry.
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INTRODUCTION

Brucellosis is a public-health problem in many depéng countries, including Middle East, India,ffa&Central and
South America [1].This is a disease caused by sewéthe genuBrucellaand primarily infects animals, especially
domestic livestock, but it can also be transmitetiumans [2]Brucella spp consists of four important speciBs
melitensis B.abortus, B. suisand B. cani$3].The annual prevalence of brucellosis in the ldwide is more
than500, 000 cases. The disease is endemic irahdrits prevalence ranged from 1.5 to 107.5 case4@0,000
people in 2003 [4]. Today, increased incidencBmfcellaresistance to many antibacterial drugs has bgmrtes,
thus survey the antibacterial effects of mediciplants onBrucella is important [5, 6]. Medicinal plants have
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proven as an alternative source of antibacteriahtsgyand have been traditionally used in treatroédisease [7].
According to WHO, medicinal plants would be the tbesurce for obtaining a variety of drugs [Bfnara
cardunculugCardoon andWithania coagulansre two medicinal plants which have reported tlagitimicrobial
activities. C. cardunculuss composite family of a group of Mediterranea sg&ctraditionally used in Southwest
Europe such as globe artichoke, wild cardoon aritivated cardoon [9].Several studies have been don¢he
properties of its pharmacological such as hepateptiwe, anticarcinogenic, antibacterial, antioxida and anti-
HIV effects. Flowers ofC. cardunculusare rich in proteases, cardosins A and B, whiakeags extracts of its
flowers have been used for years in the IberianrBald for manufacturing of ovine and/or caprinekntheeses
[10].

Withania coagulandelong toSolonaceagamily and native plants of indigenous South As@untries, India,
Pakistan, Afghanistan, and southern East of Ifais. dne of the important medicinal plants. Acto@mpounds/.
coagulans Withanolides are a group of steroidal lactonesytbamong members 8blanaceaelt was reported that
Withanolides possess antimicrobial, anti- inflamangt anti-tumor, anti-antigenic effects [11)/. Coagulanss the
source of coagulating enzyme for clotting the mailkich is called "paneer"” [12].

The aim of this study was evaluation the effect€otardunculusandW.coagulangxtracts on clinical isolates of
Brucellastrains.
MATERIALS AND METHODS

Microorganisms and identificatiornThirty Brucellastrains provided by collection of microbial in rasghbrucalla
center of Hamadan Iran. The isolates were sub+sadtanBrucellaagar (Merck, Germany) enriched with 0.05ml/L
sheep blood and was incubated at 37 °C for 48 h 8t CO2,then identified by conventional methodsomial
morphology ,consideration the gram stain charatieyirequirement of CO2 for growth, production wkase,
oxidase, and H2S, ability to reduce nitrate toiteiff13]. Finally isolates confirmed by PCR molenunethod.

DNA Extraction DNA Extracted by Modified boiling method was debedd by Queipo- Ortufio et al. [14].

PCR assayThe specific primers were used to amplificationaggét sequence of 223-bp within a gene code to
produce a 31-kDa outer membrane protein specifiB.tabortus which is common among alirucella species
[15].Primers used were:

B4 (5-TGG CTCGGTTGCCAATATCAA -3))
B5 (5-CGC GCTTGCCTTTCAGGTCTG -3) [16].

PCR was performeth a final volume of 25 pul mixtureontaining12.5ul mastermix (Fermentas)] pl of each
primer and 2ul of total DNA extracted and distilled watesis processed in a thermocycler (Eppendorf Co).The
cycling conditions consisted of initial denaturatiat 95 °Cfor5 minutes, followed by 35 cycles of 60 set® of
template denaturation at 95°C, 30s of primer anng#&0 °C and 1min primer extension at 72°C andlfextension

at 72°C for 7minThe products were analyzed by electrophoresis tirdu5% gel agarose .Then gels were stained
and were visualized by UV transilluminator [15].

Preparation of the extracts:

The leaves of plantgollected from South-east of Iran and approvResearch Center for Agricultural Hamadan
Iran. Two ethanol and aqueous extracts were prepared éamrh plant. 100gr of each plant was beaten arlcedoa
in 300mL of 90% ethanol (Merck, Germany) and destil water, then incubated for 48 h in 37C°.Plantyew
condensed using rotary device and connected towuwa pump, then were sterilized by filtration O4% Millipore
filters and were kept at 4 °C [17].

Tests on antibacterial activity
Disk diffusion assay for antibioticé&ntibiotic resistance of the isolatédicellastrains was determined by Standard
disc diffusion method(8)accordirig the clinical and laboratory Standards Insti{@eSl) protocols [18].

Different antibiotics (Hi-media, India) were used the present work, Gentamicin ,Co-trimoxazol, deycline,
Streptomycin, Rifampin and Doxycycline.

91



Alikhani Mohammad Yosef et al Int J Med Res Health Sci. 2016, 5(9):90-95

Disk diffusion assay for extracthe serial dilutions of 1/10 to 1/2560 from eackraat prepared in sterile distilled
water. Then the blank disks were floated in thekeions and were dried. Then For each isoldedcella strain
was prepared 0.5 McFarland standard Kirby-Baaad inoculated to the culture medium and disks vpaiteon
each plate. A blank disk was floated in 80% ethamad used as a negative control. Gentamicin disk wead as
positive control. Finally, all of the plates wereubated at 37 °C for 48 h. Zone of inhibition leaiet growth was
measured and compared with the CLSI fastidiouseiac}18].

Determination of minimal inhibitory concentrati¢MIC) for extracts:

In broth dilution method, duplicate serial dilutoorf extracts were prepared in Mueller-Hinton bratbedium
(Merck, Germany).In this method serial dilution feach extract from1/10 to 1/2560 was determined. dim
bacterial suspension of 0.5 McFarland standardadaed to each dilution. Negative and positive adntras also
done but without adding the bacteria and extraspeetively. The final serial dilutions of extrast®re 1/20 to
1/5120.Tubes incubated at 37 C ° and 5% Co2 foh.48he lowest concentrations without visible growthre
defined as MIC [19].

Statistics
The results of this study were analyzed using S&&i%< 0.05was considered statistically significant

RESULTS

Brucella strains identified by biochemical tests and themficmed by PCR (Figurel).Total isolates wee
melitensis
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Figurel: lanel, 2: Bacteria that were separated whita 197 bp product,lane3Brucella melitensisRev-1 strain,lane4: DNA ladder 50 bp

In disc diffusion method rate of 3frucella strains resistance to rifampin was 10% and there mearesistance to
other antibiotics. Mean rate of antibacterial effeaf each extract was studied Brucella strains by disk diffusion
method. The results of antibacterial activity shdwecardunculusextracts were more effective thiv.coagulans
on brucellastrains, p<0.0%Tablel).

Tablel: The mean zone of growth inhibition for extacts onBrucella strains using the disk diffusion method

Concentration| disk contained 40mg/m| disks contained 20mgfml  Bisintained 10mg/m
Extract
ExtractethanolC. cardunculu 28mn 20mm 15mmr
Extract agueou€. cardunculus 24mm 16mm 8mm
Extract ethanoW. coagulans 17mm 10mm 7mm
Extract aqueousV.coagulans 10mm 8mm 7mm

Maximal inhibition zones ethanol and aque@usardunculusxtracts by disc diffusion method were 28 and 24 mm

and forW.coagulanwerel7and 10 mm (40mg/ml) respectively (Figure 2).
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(A) ®)
Figure 2: Antibacterial effects of aqueous (A)and thanol (B)C.cardunculus on Brucella strains by using disk diffusion method A:right to

left :The concentration of 86.48 pug/mL(1/10) ,43.24g/mL(1/20) B:upto right and then to left : The cacentration of 43.24 pg/mL(1/20),
43.24 ug/mL(1/40), 10.81 pg/mL(1/80)

These results compared with gentamicin disc (corgositive) and with results of antibacterial suystdsility
(Table2).

Table 2: Comparison of the statistical analysis meainhibition zone of results of the antibacterial &tivity each extract n in 40mg/ml and
antibiotic disks onbrucella strains (P < 0.05)

Antibiotics | Rifampin | Gentamicin| Tetracycline| Doxycycline | Streptomycin| Co-trimoxazol
Extracts 20mm 26mm 39mm 39 mm 27mm 34mm
extract ethanolic P <0.01 P=0.15 p<0.001 P<0.001 P=0.14 P=0.04
cynara cardunculus
28mm
extract aquatic P=0.03 P=0.17 P<.001 P<.001 P =0.14 P<0.001L
cynara cardunculus
24mm
extract ethanolic P=0.2 p<0.001 P<0.001 p<0.001 p<0.001 p<0.001
withania coagulas
17mm
extract aquatic P<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.00]
Withania coagulans
10mm

Also the MIC levels of each extract on tBaucellastrains were evaluated. The mean MIC for ethandlaqueous
C.cardunculusextracts werel10.80 pg/ml (in dilution of 1/80) &62 pg/ml (in dilution of 1/40).The means MIC
level for ethanol extract dfV.coagulansvas 43.24 pg/ml (in dilution of 1/20) but no obssivany antibacterial
effect to aqueous extract. Results showed thdteofitean MIC level of.cardunculusxtracts were more than MIC
level W.coagulangxtracts (P < 0.001).

DISCUSSION

Treatment of human brucellosis needs antibactdriadis that can act within the acidic intracellutsvironment.
Despite a good treatment, many antibacterial desistant strains may lead on to treatment fail@f§.Recently,
use of plant extracts have been developed in fasdsatural antioxidants [21]or antimicrobials [2®&ehave been
traditionally used worldwide in the treatment ofmpaliseases from long time ago [3].Two plants thate used in
this study traditionally are applied in regionsswiuth and west of Iran in order to rennet to makeese. In this
study, we considered antibacterial resistant afetesf of ethanol and aqueoGscardunculusandW.coagulanon

30 species oBrucella isolated by disk diffusion method. The results bistresearch showed that the rate of
resistance oBrucellastrains to rifampin was 10% and antibacterial tasise was not observed to other antibiotics.
Results of study by Baykash al in 2004 indicated thaBrucella strains were sensitive to doxycycline, but less
sensitive to rifampin [23].In Kasymbekay study, during the years of 2009 to 2010, 17 ispé&:mellitensiswas
evaluated from aborted fetuses of sheep and othestéck. They showed these bacteria were sensitive
gentamicin, tetracycline, doxycycline, streptomyairfloxacine, rifampin and ciprofloxacin [24].In gent years,
there are many reports the use of active compoartiacted from medicinal plants, which may benafitibiotic
development. Several studies includifgganumharmalal [25] and aqueoukopsextract [26] that possess good
antibacterial effect again®. melitensis.Result of this study indicated that antibacterifieas C.cardunculus
extracts were more than antibacterial effectsWwhtoagulansextracts by disc diffusion method and had not
significant difference in antdrucellaactivity Compared with the gentamicin disc. In bigical assays demonstrated
C. cardunculusextracts have antimicrobial activity comparablethwsome antibiotics [27].Our study showed
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antibacterial activityC.cardunculugextracts more than the streptomycin and rifampée.ddn other hand our study
determined MIC for ethanol and aquedlisardunculusextracts 10.80 & 21.62ug/ml respectively. MIC fenanol
W.coagulansxtract was 43.24pug/ml and aqueous extraction badmtibacterial activity. These results confirmed
previous studies reported that ethanol is a bstikrent for more consistent extraction of antimiiab substances
from medical plants. The antimicrobial effect@fcardunculusagainst pathogens such@amonella typhimurium
Escherichia coliand Bacillus subtiliswas reported by Kukic andt al in 2008. The results of their experiment
showed that all standard compounds, previouslyaiedl from in volucral bracts of. cardunculus possess
antimicrobial activity against all tested straink bacteria and fungi (MICs, in a range of 0.03-0rh@/ml)
[9].Similar results were also previously observeithwcompounds isolated fror®. Scolymudeaves that were
effective against fungi and bacteria with MICs rangirggnm 0.05 to 0.20 mg/ml [28].These kinds of diffaces in
susceptibility among the microorganisms againsin@atobial agents in plant extracts may be expldirey
inheritance genes on plasmids that can be traesf@mong bacterial strains.

Cardoon leaves are used for their cholagogue, mtaend choliokinetic actions, for treatment gpepsia and as
anti-diabetics [29].Fernandez and Grammadigorted leaves of. cardunculushave diuretic and hepatoprotective
effects, improve gall bladder function, stimulate secretion of digestible juices, especially bite they can inhibit
cholesterol synthesis [30, 31].Flowers®f cardunculusare rich in proteases, cardosins A and B, whialeags
extracts of its flowers have been used for yeatiénlberian Peninsula for manufacturing of ovind/an caprine
milk cheeses [12].About dV. coagulangnany studies have been done.Choudhary et al.tegptite volatile oil
from the fruits of this plant showed antibactegativity agains¥ibrio choleraand Staphylococcus aure(i82].The
extract ofWithania coagulansias hypotensive, respiratory stimulant and musaeelaxant activity in experimental
animals [33].

CONCLUSION

The results of this study showed ethanol extrad.cfrdunculugpossess compounds with antibacterial properties
even more than Rifampin antibiotic ald.coagulansextracts, therefore it can be used as antimiclt@gants in
new drugs for therapy of infectious diseases .Assults obtained support the traditional medicirsa of this plant
provide grounds for further establishing its usa &snctional food in chees industry.
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