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ABSTRACT 
The use of plants in treatment of burns, dermatophytes, and infectious diseases is commo
traditional medicine of Iran. Based on ethno pharmacological and taxonomic informa
antibacterial activities of methanol extracts of some medicinal plants of Iran were determined b
Vitro bioassays using agar diffusion-method against standard strains of Pseudomonas aeruginos
fluorescens, Bacillus subtilis, B. cereus and B. pumilis at 20 mg/ml. From 180 plant species o
families, 78 species (43.3%) in 42 families (58.3%) showed antibacterial activities against B. ce
(88.4%), B. subtilis (39.7%), B. pumilis (37.1%),  P. fluorescens (37.1%) and P. aeruginos (10.
The most active plant families were Apiaceae, Compositae and Labiatae with 9, 8 and 7 active 
species respectively. Minimum inhibitory concentrations (MIC) of the active plants were determ
using two fold serial dilutions. Most active plant against Bacilli was Myrtus communis L. with MI
1.87 mg/ml. For Pseudomonas species, Dianthus caryophyllus L. and Terminalia chebula (Gaer
Retz. were more active with the MIC of 0.46 mg/ml for P. fluorescens and of 1.87 mg/ml fo
aeruginosa respectively. 
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INTRODUCTION 

Over the past 20 years, there has been a lot of 
interest in the investigation of natural materials 
as sources of new antibacterial agents. Different 
extracts from traditional medicinal plants have 
been tested. Many reports show the 
effectiveness of traditional herbs against 
microorganisms, as a result, plants are one of 
the bedrocks for modern medicine to attain new 
principles (1). In this regard, plants have given 
western pharmacopoeia about 7000 different 
pharmaceutically important compounds and a 
number of top-selling drugs of modern time, e.g. 
quinine, artemisinin, taxol, camptothecin, etc. 
(2). Until natural products have been approved 
as new antibacterial drugs, there is an urgent 
need to identify novel substances active towards 
highly resistant pathogens (3, 4). In Iranian 

traditional medicine (ITM) the use of plan
treatment of burns, dermatophytes, 
infectious diseases or as antiseptic and 
inflammatory was common (5). P. aerugino
the most prevalent burn-patients path
capable of causing life–threatening illnesses
This bacterium can cause clinically signif
infections such as wounds and burns infect
giving rise to blue-green pus; also menin
when it is introduced by lumbar puncture;
urinary tract infection when introduced
catheters and instruments or irrigating solu
(7). In infants or debilitated persons, 
bacterium may invade the bloodstream 
result in fatal sepsis (6). Some strains cau
septicemia and pneumonia in cystic fibrosis
immunocompromised patients are becom
difficult to treat with currently avai
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antimicrobial agents (8). This organism is one of 
the most common pathogens associated with 
bacterial corneal ulcers. Keratitis due to this 
pathogen also has been observed in those who 
wear extended-wear contact lenses (6). Due to 
multi-resistancy of P. fluorescens, there is a lack 
of active antibiotics effective against this 
bacterium, resulting in an increase in 
nosocomial infections and high mortality (9). 
The bacterium is an opportunist associated with 
respiratory and urinary tract, wounds, and 
bacteremia (7). B. subtilis occasionally produces 
disease such as meningitis, endocarditis, 
endophthalmitis, conjunctivitis, or acute gastro-
enteritis in immunocompromised patients. B. 
cereus is a spore forming pathogen associated 
with various opportunistic clinical infections 
(10). It has also been associated with food borne 
diseases caused by toxins. It is present in ready-
to-eat vegetable-based foods (11). B. pumilis is 
an environmental contaminant (12), which was 
included in this study to get more 
comprehensive evaluation of spectral activity of 
the plants.  
In a two-year study, a survey was set to screen 
antibacterial activity of some plants used in ITM 
in curing various maladies. Based on the 
information gathered from ethnopharmaco-
logists, herbal-drug sellers and rural native-
healers, the plant organs used in this study were 
as used in ITM.  
Many investigations have also been reported 
detection of antibacterials from plants in recent 
years. From methanolic extracts of 100 plants, 
used by British Colombian Native People, 
against 11 bacterial isolates, 85% of the plants 
were found to have antibacterial activity (13). In 
another study from 27 medicinal plant extracts 
of Rubiaceae 11 plants were found to be active 
(14). In one study in Kerman (South east of 
Iran) antibacterial activity of crude extract of 
Myrtus communis against 10 laboratory strains 
of bacteria was evaluated. The crude extract of 
this plant inhibited the growth of all tested 
bacteria except Campylobacter jejuni (15).  
Antibacterial activity of Ficus racemosa Linn. 
leaf extracts against E. coli, B. pumilis and B. 
subtilis has also been reported (16).  
In the present study methanol extracts of 180 
plant species in 72 families at 20 mg/ml were 
tested against standard strains of P. aeruginosa, 
P. fluorescens, B. subtilis, B. cereus and B. 
pumilis, by agar diffusion method. 

MATERIALS AND METHODS 
Plant material and extraction procedure 
The medicinal plants used in this study were 
collected from different regions of Iran from 
April to August of 1995- 2001 and identified by 
P. Rashid Farrokhi at the Herbarium of Plant 
Systematic Laboratory of the College of 
Agricultural Sciences, Bahonar University of 
Kerman, Iran where a voucher specimen was 
deposited. Sixteen species which are used but do 
not grow in Iran or were not found in the 
collection areas were obtained from the local 
stores in Kerman city and identified at the 
mentioned laboratory. The fine powder of air 
dried specimens were extracted three times with 
boiled methanol and the extracts were then 
concentrated under reduced pressure to yield a 
dense residue (17, 18). Each sample was 
transferred to glass vials and kept at 4° C before 
the use. 
Antibacterial Screening 
The following standard bacterial strains were 
used as test microorganisms and obtained from 
Persian Type Culture Collection (PTCC), 
Tehran, Iran. Pseudomonas aeruginosa (PTCC 
No. 1074), P. fluorescens (PTCC No. 1181), 
Bacillus subtilis (PTCC No. 1023), B. cereus 
(PTCC No. 1015) and B. pumilis  (PTCC No. 
1319). The bacteria were rejuvenated on 
Mueller-Hinton-Agar medium (MH, E. Merk, 
Germany) and subcultured as it was required. 
For bioassays, suspension of approximately 
1.5x108 cells/ml in sterile normal saline were 
prepared as described by the reported methods 
(19), and about 1.5 ml of each sample was 
uniformly seeded on MH in 9 x 1.2 cm glass 
Petri dishes, left aside for 15 min and excess of 
suspension was then drained and discarded 
properly. Wells of 6 mm in diameter and about 
2 cm apart were punctured in the culture media 
using sterile cork borers. As a precaution for not 
missing any trace amounts of antimicrobials, a 
relatively high concentration of 20 mg/ml of 
each extract was prepared in dimethyl sulfoxide 
(DMSO): methanol (1:1, v/v) solvent (DM 
solvent) and administered to fullness in each 
well. Culture plates, were incubated at 37° C in 
the case of P. aeruginosa and B. subtilis, and at 
29 °C in the case of P. fluorescens, B. cereus 
and B. pumilis. After 48 hr bioactivity was 
determined by the measurement of the diameter 
of inhibition zones (DIZ) in mm. All samples 
were tested in triplicate. Controls had solvent 
(DM) without test compounds.  
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Determination of Minimum Inhibitory Con-
centration 
After screening the activity of plants, the active 
plants were re-tested to determine their 
minimum inhibitory concentrations (MIC). The 
concentrations used were two fold dilution 
series of 0.46-15 mg/ml in DM solvent. 

 
RESULTS AND DISCUSSION 

As it is shown in Table 1, from 180 plant 
species in 72 families, 78 species (43.3%) in 42 
families (58.3%) showed antibacterial activities. 
The table also contains MIC values of the active 
plants measured in two fold dilution-series of 
0.46-15 mg/ml. Activities of the plant extracts 
were as follows: B. cereus (88.4%), B. subtilis 
(39.7%), B. pumilis (37.1%), P. fluorescens 
(37.1%) and P. aeruginosa (10.2%). Plant 
families of Apiaceae with 9, Compositae with 8 
and Labiatae with 7 had the highest number of 
active species respectively. Dianthus 
caryophyllus (the whole plant) was the most 
active plant against all tested bacterial species, 
with the MIC of 1.87, 7.5, 3.72, 3.75 and 0.46 
mg/ml against B. subtilis, B. cereus, B. pumilis, 
P. aeruginosa and P. fluorescens respectively. 
Many plants were found to be active against 
Bacilli and the lowest level of MIC for B. 
subtilis, B. cereus and B. pumilis were 1.87, 
0.93 and 1.87 mg/ml respectively. The most 
active plants against Bacilli were Myrtus 
communis, Cinnamomum zeylanicum, Rheum 
ribes, Rhus coriaria, D. caryophyllus, Ephedra 
intermedia, Terminalia chebula, Trachys-
permum copticum and Zingiber officinale, T. 

chebula, D. caryophyllus and M. communis 
were active against all tested bacteria. Highest 
level of activity against P. aeruginosa belongs 
to T. chebula (MIC= 1.87 mg/ml) and D. 
caryophyllus (MIC= 3.75 mg/ml). For P. 
fluorescens the most actives were M. communis 
(MIC= 1.87 mg/ml), D. caryophyllus (MIC= 
0.46 mg/ml), T. chebula (MIC= 0.93 mg/ml) 
and Lawsonia inermis (MIC= 0.46 mg/ml). 
Since T. chebula, D. caryophyllus, and M. 
communis extracts were active against both 
Gram positive and Gram negative bacteria 
especially P. aeruginosa, further work is 
required to determine their activities on more 
bacterial strains isolated from clinical samples.  
However, search for new antibacterial agents 
should be continued by screening many other 
plant families. Iran is a big country with a vast 
number of medicinal plants (5) and the 
antimicrobial and phytochemical studies would 
provide valuable information to the media of the 
world knowledge. The present survey forms the 
basis for investigation on fractionation, puri-
fication, structural determination of the most 
promising components for In vivo evaluation of 
toxicity of these plants in animal and human 
studies. 
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