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From 200 g of crude drug, e.o. (0.66% v/w dry basis) was obtained 
by hydro-distillation in a Clevenger-type apparatus. The oil 
obtained was dried over anhydrous sodium sulfate and stored in a 
dark glass bottle at 4 ĈC. 

Extract  

Plant extract was made by extracting 20 g of crude drug in 100ml 
of 90À ethanol for 24h, were dried and at the time of bioassay dilute 
in 5% dimethyl sulfoxide (DMSO). 

Microorganisms used 

Reference microorganisms used, listed in Table 1, include Gram 
positive: Staphylococcus aureus (ATCC 25923), Gram negative: 
Escherichia coli (ATCC 25922, J96/ATCC 700336, 185, MNF) the 
two later were uropathogenic clinical isolates; and the yeast: 
Candida albicans (ATCC 10231).  

Antimicrobial assay  

Antimicrobial activity was performed by disc diffusion method [23]. 
Sterile discs (6 mm diameter) punched out of Whatman No.1 filter 
paper was made to absorb 5øL of e.o. at 100, 50, 25 and 12.5 %, 

diluted in 5% DMSO and, ethanolic extract at 1mg/ml. Discs were 
overlaid on lawn cultures of microorganism (Mueller Hinton Agar 
(Oxoid)) and incubated at 37 ■C for 24 hr to read the zone of 
inhibition. Sulfametoxazol (50 μg disc) and vancomycin (30 μg 
disc) for bacteria, and amphotericin B (25 μg disc) for yeast were 
used as reference controls, and 5 % DMSO as negative control, 
three replicates were made.  

Results and discussion 
Antibacterial and antiyeast activities of P. aduncum subsp. 
ossanum ethanolic extract and e.o. were compiled in Table 1. 
Antibacterial activity of tested products was moderate or poor in 
some strains. A concentration dependence nature of the activity 
was revealed in e.o., mainly in S. aureus and C. albicans, the most 
sensitive microorganisms. In E. coli uropathogenic clinical isolates 
was observed a lowest sensitiveness to e.o. than in reference 
strains, but it is noticeable that in clinical isolates sensitiveness to 
sulfametoxazol it is null. This could be related to resistance 
acquired by microbiota exposed to the continuous natural selection 
that occur in wild conditions and also, by impacts of artificial 
conditions that create a selection pressured able to generate 
resistant microorganisms [24].  

           
Table 1: Antimicrobial activity of P. aduncum subsp ossanum leaves. 

 
a Values, including diameter of the filter paper disc (6.0 mm), are means of three replicates.  
b I: Sulfametoxazol (50 μg disc) and II: Vancomycin (30 μg disc), for bacteria and, III: Amphotericin B (25 μg disc) for yeast. 
c, d uropathogenic clinical isolates. 

 
Most sensitive bacteria to ethanolic extract were also S. aureus. 
This is consistent with the prone nature of Gram positive cell wall to 
be more susceptible to antimicrobials effects, and the more 
resistant outer membrane of Gram negative, a fairly effective 
barrier for amphipathic compounds and with a set of multidrug 
resistance pumps (MDRs) that extrudes amphipathic toxins across 
the outer membrane [25, 26].  
Also in ethanolic extract was evident the e.o. pattern of activity in 
sulfametoxazol resistant E. coli uropathogenic clinical isolates.   

In other hand, effect on C. albicans was noted in all tested 
concentration of e.o. and ethanolic extract, this could be related too 
to cell wall structure, since it is reported that yeast achieve more 
similarities to Gram Positive bacteria than Gram Negative bacteria 
[27, 28].Previous research of antimicrobial activity of P. aduncum 
leaves shows a good activity of ethil acetate, ethanol 95%, hexane 
and methanol fractions against S. aureus; while except methanol 
fraction, no effect was present in C. albicans (29). Cáceres et al in 
1991, also reported no activity of ethanol 60% in C. albicans [30].   
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Effect of this particular e.o. tested could be due to some known 
antibacterial volatiles determined in this subspecie: camphor, 
borneol, caryophyllene, limonene, pinene [11,22].  To corroborate 
the traditional use of this plant as antiseptic, another mechanism of 
action must be taken into consideration in the total antimicrobial 
effect: the possibility of addition or synergy between some 
described compounds of e.o. and other kind of leaf metabolites 
isolated in non-volatile fraction of the plant [29, 31-32].  
Combination of mechanisms of action should be consider too as a 
way of explanation of how to avoid resistance of microorganisms, 
probably by non-conventional antimicrobial mediated mechanisms 
were effects against bacterial virulence factors are involved [33-
36]  or by involving activity against bacterial virulence factors, as 
some known plant metolites capable to inhibit MDRs [26]. 

Synergism is probable the tool by which e.o. component and the 
rest of metabolites of this plant acts successfully against germs.    

Conclusions 
Essential oil and ethanolic extract of P. aduncum subsp. ossanum 
have some antimicrobial activity against bacteria and yeast, even 
on resistant uropathogenic strains. These findings could support 
traditional use of this subspecie as antiseptic in skin infections and 
urinary infectious complains. Considering limitations of agar 
diffusion method to some plant extract and e.o. [4], further 
antimicrobial studies are needed on e.o. of this plant that could 
explain traditional uses as antiseptic in skin infection and UTI. 
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