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ABSTRACT

Regarding to side effects of chemical and synthetic drugs, attention to using herbal products instead of chemical
drugs is increased from late years of 20" century. Ruta graveolens is one of the oldest known medical plant which
isused in traditional medicinein ancient countries. It is used for different medical purposes and showed a variety of
therapeutic effects. Aim of this study is investigating antimicrobial effects of hydro and hydroalcoholic extracts of
Ruta graveolens on 10 pathogenic bacteria. Standard strains of Enterococcus faecalis, Staphilococcus aureus,
Saphilococcus epidermidis, Strptococcus pneumonia,Streptococcus pyogenesis, Escherichia Coli, Klebsidla
pneumonia, Salmonella typhi, seratia marcescens, and psedomonas aerogenesis, are used in this study. Effect of
hydro and hydroalcholic extracts of this plant on growth of mentioned bacteria is determined by using disc diffusion
method and also by serial macrodilution for measuring MIC in comparison to effects of 11 common antibiotics on
the same bacteria. In this study, Hydro and hydroalcoholic extracts of Ruta graveolens did not show inhibitory
effect on growth of studied bacteria up to concentration 5mg/ml. It seems that lacking antibacterial effect of the
herb extracts on the studied bacteria is due to resistant character of the bacteria and lacking of antibacterial
continents in the extracts of the plant.
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INTRODUCTION

Belief to medical effects of some plants has a Ibis¢pry and was popular in most parts of theaidlizations. It
is a part of traditions and customs of nations difiterent societies [1]. Nowadays most diseasesti@ated by
drugs with chemical origin. Most of them are synithevery effective and are developing rapidly. Boey have
side effects that might be serious sometimes. Atigesconsideration is growing to substitute herdalgs for
synthetic agents from 2 decades ago. The impartafienedical plants is increased in recent yeath giobal
attention to using them [2, 3]. World Health Orgation (WHO) report indicates that about 80% of levor
population are using herbal drugs [1,4]. It is mooenmon in some parts of the world especially ohrmhtions such
as China, India, American Indians and Iran. It Ineea new branch in drug industry in some countfiregsddition,
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about 50% of available and common drugs are origthdrom plants. Herbal drugs are natural produgdth
homolog continents and are well tolerated agentis mo side effects. So they can be used longer dgingeare more
suitable for treating chronic illnesses.

Ruta graveoloans is a well known medical plant in ancient civiligats. It is used for treating many diseases such
as : Seizure, cough, hypertension, and for woepdir by Asian and European scientist[5]. Antimiied effects of
extracts of this plant on fungi, protozoa, wormsd dacteria is reported in several studies butrtkehanisms are
not well known[6].The aim of this study is investting antibacterial effects on hydro and hydroalichextracts of
the drug on most common human pathogenic bacteria.

MATERIAL AND METHODS

Arial organs ofRuta graveolons is gathered from high lands of Siakal, northeanl Hydro and hydroalcholic
(ethanol 70%) extracts are prepared using standatbod by rotary extractor(Heidolf 2 G, Germar@he gram of
each extract solved in 100ml double distilled wated homogenized by mild heating and stirring, tstenilized by
filtration using 0.2 nm syringe filter and stored4°c. Blank discs are soaked with 100 pg, 200ang, 300 ug of
sterile extract in sterile plates and dried inrowy mild temperature(37°c for 48 hours). The sareeedure is
performed for both extracts. Ten Strains are usdtis study that are main and common pathogeadtebia for
human :Saphylococcus aureus PTCC 14313aphylococcus epidermidis PTCC1436 Enterococcus faecalis PTCC
1237,Sreptococcus pyogenes PTCC 1447,Sreptococcus pneumonia PTCC 1240Salmonella typhi PTCC 1609,
Kelebsiella pneumonia PTCC 1053, Escherichia coli PTCC 1554 Seratia marcescens PTCC 1609 pseudomonas
aerogenesis PTCC 1181. They are taken from the center of l@actnd fungi collection, Iranian researches and
scientific organization. All strains cultured on B%nd then transferred to TSA. Single colony ofhehacteria
transferred to Muller Hinton broth to prepare anyguwvell grown culture with Bacterial crowed ®1€fu/ml (using
spectrophotometer comparing with 0.5 McFarlandtsmt). This bacterial culture transferred to Mulléinton Agar
to do disc diffusion test that is performed fack strain by using a blank disc as negative obrdr standard
antibiotic disc as positive control, and 3 testdicontaining 100 19,200 pg, and 300 ug extréandard antibiotic
discs that are used as positive control and forpawing antimicrobial impact of extracts are ; P#livi¢ Oxacillin,
Vancomycin, Gentamicin, Tetracycline, Erythromycifrimetoprim-sulfametoxazol, Amoxicillin- Clavuniacid,
Ampicilin -Sulbactam, and Forazolidin.

The well grown young culture of each strain in MulHinton Broth with bacterial crowed 46fu/ml is used for
serial macrodilution test (after10 fold dilution take a broth with T0cfu/ml) . Ten tubes including 5 ml of this
broth are used for this test. By adding differemiants of extract to these cultures, serial ditutid extract from
0.5mg/ml to 5mg/ml are prepared and incubated fic 8 18 hours. They are checked for bacterialvgnoafter
incubation to measure MIC and cultured on Mullentdin agar for measuring MBC.

RESULTS AND DISCUSSION

All studied strains showed resistance to both etdrim disc diffusion test (figure 1 and tablelyam serial dilution
test up to 5mg/ml concentration.
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Figure 1 : Disc diffusion test forEnterococcus faecalis with blank disc as negative control,Vancomycin disas positive control and test
disc included 300 pg hydroalcholic extract oRuta graveolens.

Table 1 : Antibacterial effect of hydroalcholic extact of Ruta graveolens on Enterococcus faecalis comparing to antimicrobial agents.

Antimicrobial agents effeci
Hydroalcholic extract Resistant
Hydro extract Resistant
Trimetoprim-sulfametoxazol Resistant
Oxacillin Sensitive
Vancomycin Intermediate

Penicillin Resistant
Erythromycin Sensitive
Tetracycline Sensitive
Gentamicin Sensitive
Amoxicillin-clavunic acid Resistant
Ampicilin-sulbactam Sensitive

Attention to using herbal drugs are increasing osnparts of the world in recent years[7] becabsg are cheaper
and have no side effed®uta graveolensis a very famous medical plant in Iran from maegng ago [8] and several
medical effects are introduced for the plant irditianal medicine[9]. Antimicrobial effect of thdgmt is studied
before. Olivaet al reported antifungal effect for the plant in twdfelient studies [10,11]. Hydro extract and also 5-
metoxipsoralen and 8-metoxipsoralen extracted fthim plant showed potent antifungal effect in \it@. In
addition, 7-metoxi comarin,7-hydroxi comarin, aneéhytiroxi comarin extracted from this plant showeddm
antifungal effect. Antiparasitic effect &uta graveolens is reported in study of Guarrera and co workej Hnd
antibacterial effect of the plant is studied seldmmes. Ivanova found antibacterial effect of thint on
Staphylococcus aureus, Saphylococcus epidermidis,and bacillus subtilis [13]. Study of Oliaet al showed
antibacterial effect of the hydroalcholic extradt tbe plant onpseudomonas aeroginosa[l4]. In the study of
Alzoreky and Ojala , this plant showed antimicrdl@éect on Saphylococcus aureug15,16]. In another study,
phenolic component, alkaloids ,and trepnoides etdch fromruta graveolens showed antimicrobial effect on
Staphylococcus aureus and Bacillus subtilig17]. Alzoreky reported that extracts of this pldres more effect on
gram positive bacteria than gram negative pathdgtia this study we found that both hydro and halcholic
(ethanol 70%) extracts of this plant has no aatibrial effect on main human pathogens even thasteria that
reported are sensitive in previous studies. Oundimg are compatible with results of study of Sademl that
showed ethanol extract of the plant has no inhipitdfect onstaphylococcus aureus [18]. The difference might be
attributed to the type of extract. Alzoreky usedmeol extract (80%methanol with 20% PBS) .In tistirdy MIC
was 2.6 mg/ml [15]. In the study of Ojala [16] thased methanol extract(pure methanol) MIC was
lower(0.126mg/ml). It seems that there might be enantibacterial components in methanol extract a@sd in
leaves extract and in pure ethanol extract. Saleli used hydro extract of leaves of the plantSsureus and
found that MIC was 10%v/v [18] that is similar tthanol (pure) extract of leaves éhaeroginosa [14]. These
differences might be due to different resistance¢hef bacteria. In our study, most used strains skomultidrug
resistance to the used antimicrobial agents (ieswét not shown). We suggest more study in thigiss
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