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ABSTRACT

This study confirms the invitro evaluation of some Iranian plants against antibiotic resistance k. pneumonia. All 12
Klebsiella pneumonia were isolated from urine culture of hospitalized patients during the years 2012- 2013. In this
study, the essential oil of Cuminum cyminum, Zataria multiflora Bioss., Coriandrum sativum and Anethum
graveolens dhi obtained by hydrodistillation and the minimum inhibitory concentrations were investigated to
characterize the antimicrobial activities of this essential oil. The results show that the highest MIC values of
essential oil from Z. multiflora were found to be 50ppm against K. pneumoniae and the least MIC values of essential
oil from Z. multiflora werelOppm. The highest MIC values of essential oil from A.graveolens, A.graveolens and
C.cyminum were found to be 250ppm against K.pneumoniae.
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INTRODUCTION

The medicinal plants being used for treatment fafdtions is an age-old practice especially in deiglg countries.
Plants generally act to stimulate and supplementtraling forces and are the natural food for hubgings [1].
The medicines of plant origin are used for a vgridtdiseases [2, 3]Zataria multiflora is a plant that belongs to
the Laminaceatamily and grows only in Iran, Pakistan and Afgtstan. This plant, known as Avishan-e-shirazi (in
Iran), is used as a flavor agent in a variety ahian foods [4, 5]. It is used as a traditionalectar its antiseptic,
analgesic and carminative specifications. Cun@unfinum cyminum L.) is aromatic plants included in the
Apiaceae family and isused to flavor foods, added to fragrances, andrfedical preparations. In folk medicine,
cumin is used as a carminative for stomach dissrddiarrhea, and colic, as well as particularlyvaterinary
medicine [6]. Moreover, cumin oil shows a high amgal activity against various pathogenic fungid &ffective
high antibacterial activity. Dill Anethum graveolens), also known as Shapt or dill-weed, belongs toifam
Umbelliferae, and is an annual herb growing to a height ofid.. il originates from Mediterranean and West Asia
Its medicinal uses are as an antispasmodic, cativenadiuretic, stimulant and stomachic [7]. Codan
(Coriandrum sativum), first is called "coriandrum®”. Its origin courgs are the shores of the Mediterranean and
Central Asia, and it is cultivated all over the ldorCoriander can be used as condiment, at the sameeit has
preservative function. It has a good prospect gliegation as a natural food preservative. This gtaldo confirms
the invitro evaluation of some Iranian plants agaantibiotic resistande pneumonia.
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MATERIALS AND METHODS

Isolation of bacteria

All 12 Klebsiella pneumonia isolated from urine culture of hospitalized patsehospital ( Zabol, south-eastern Iran)
suffered from urinary tract infections during theays 2011- 2012 were evaluated. Isolated bactesia wentified
by Gram's stain and standard biochemical tests.

Plant materials

The seeds o€uminum cyminum andleaves ofAnethum graveolens , Coriandrum sativum and Zataria multiflora
were collected in the different regions of Iraralidl, Sherazi and Kerman, south-eastern, Iran)ttedpecimens
were deposited in Zabol University Herbarium amgkal at room temperature . The Samples were craahdd
transferred into glass container and preserved exttiaction procedure was performed in the latmyat

Distillation of essential olil

The seeds oCuminum cyminum andleaves ofZataria multifilora , Coriandrum sativum and Anethum graveolens
were ground before operation and then 300 g ofrgtaosemary was submitted to water distillation4dr using a
Clevenger apparatus. The distilled essential of dréed over anhydrous sodium sulfate, filtered stoded at 4°C.

Minimum Inhibitory Concentration (MIC) of essential oil:

The broth microdilution method was used to deteenfitiC. All tests were performed in Mueller Hintomokh
supplemented with Tween 80 at a final concentradibf.5% (v/ v). Briefly, serial doubling dilutiorsf the extract
were prepared in a 96-well microtiter plate ranfredn 250ppm, 100ppm, 50ppm and 10ppm. To each @@l
of indicator solution (prepared by dissolving arh@-extract in 2 ml of DMSO) and 10 of Mueller Hinton Broth
were added. Finally, 10l of bacterial suspension (A€FU/mI) was added to each well to achieve a canaton
of 10" CFU/ml. The plates were wrapped loosely with cliii to ensure that the bacteria did not get dehatet.
The plates were prepared in triplicates, and theg tvere placed in an incubator at 37°C for 18-@dr&1 The color
change was then assessed visually. The lowest otvatien at which the color change occurred waertaks the
MIC value. The average of 3 values was calculatediging the MIC values for the tested extract. THEC was
defined as the lowest concentration of the extedcivhich the microorganism does not demonstratevitible
growth. The microorganism growth was indicated unpidity.

Statistical Analysis

All experiments and measurement were repeatedaat karee times. Statistical analyses were perfdrosng
SPSS and Excel 2010 software. All experimental ltesmere analyzed using mean descriptive statigtiud the
correlation-coefficient. A value ##<0.05 was regarded as statistically significant.

RESULTS AND DISCUSSION

Overall, k. pneumoniae was resistance to 4 of the agent including cefta® (33.3%), cefixime (58.3%),
erythromycin (75%3pnd tetracycline (50%) (Tablel).

Inhibitory effects of essential oil duminum cyminum, Zataria multiflora , Coriandrum sativum and Anethum
graveolensi againstK. pneumoniae demonstrate in table 2. The results in table 2vsihat essential oil cEuminum
cyminum, Zataria multiflora , Coriandrum sativum and Anethum graveolens had inhibitory effect againsk.
pneumoniae. The highest MIC values of essential oil Zdtaria multifiora were found to be 50ppm against
pneumoniae andthe leas MIC values of essential oil frafm multiflora werelOppm. The highest MIC values of
essential oil fromA.graveolens, A.graveolens and C.cyminum were found to be 250ppm agaitspneumoniae. In

the study the highest MIC values of essential bit.omultiflora were found to be 50ppm agair&t pneumoniae
andthe leas MIC values of essential oil fradnmultiflora Bioss were1lOppm. The highest MIC values of essential
oil of A.graveolens, A.graveolens and C.cyminum were found to be 250ppm agaifspneumoniae. Accordingto

the study of Rahmarhe MIC and MBC values for alcoholic extractszfmultiflora were in the range of 1.718-
6.25 and 2.832-6.25 mg/ml, respectively. Signiftogr+0.05) synergistic effect of combination of Et@nd MeOH
extracts was recorded agair&aphylococcus aureus ATCC 29213,Saphylococcus aureus ATCC 25923 while
additive effect against rest of the bacterial sgdB]. The study of Ghasemi showed that the mimimnhibitory
concentration oZ.multiflora for S enteritidis andE. coli were enumerated at 6250 ppm. The minimum inhibitory
concentration of antimicrobial agent far monocytogenes and . aureus were found at 3125 ppm [9]. It was
important to observe th&. coli, which is the main causative agent for gastrodigen Iran, showed the highest
sensitivity following application of Zataria flowextracts [10, 11]. The oil showed inhibitory effeagainstB.
subtilis, P. vulgaris, A. flavus and A. niger. The fungi were resistant to the oil than thatCofalbicans [12]. The
study of Motevasel showed that it inhibited theowgth of Zmultiflora extract againstS. epidermidis, S
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saprophyticus and methicillin sensitives. aureus (MSSA) by about 8-1qug/mL [13]. According to the study of
Dahiya, seed oil of Dill Anethum graveolens) showed broad antibacterial activity against b@tam-positive
bacteria such a&aphylococcus aureus, S. aureus MRSA, Enterococcus sp. and Gram-negative bactefischerichia
coli, Pseudomonas aeruginosa, Klebsiella pneumoniae. The highesin vitro inhibitory activity was observed for
MDR Enterococcus sp. with wide inhibition zone diameters (15+0.11 )rfollowed by standard. aureus ATCC
25923 (14+0.12 mm) [14].

Table 1: Antimicrobial susceptibility of 12 strainsof k. pneumoniae (%)

CAZ E CN | TE

S| 50 8.3 | 33.3| 333

| | 16.6 | 16.6| 83 | 16.6

R| 333| 75 | 583]| 50

CAZ= Ceftazidime, TE= Tetracyclin, E= Erythromycin, CN= cefixime.
S= sensitive I= intermediate R= resistance

Table2: Antimicrobial susceptibility, MIC extracts plant for k. pneumonia (mg/ml).

MIC MIC MIC MIC
Bacterial cods | Z.multiflora | A.graveolens | C.sativum | C.cyminum
(ppm) (ppm) (ppm) (ppm)
1 50 250 NO 100
2 50 250 250 100
3 50 250 250 NO
4 50 100 NO NO
5 50 NO NO NO
6 50 NO NO NO
7 50 NO NO NO
8 50 NO NO NO
9 50 NO NO 100
10 50 NO 250 NO
11 50 250 250 250
12 10 250 100 10
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