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ABSTRACT 
The antimicrobial activities of Circium arvense extracts were evaluated against two human gram positive 
(Staphylococcus aureus, Micrococcus luteus) and four gram negative pathogen (Escherichia coli, pseudomonas 
aeruginosa, Enterobacter, Klebsiella pneumoniae). The Methanol extracts of Circium arvense were used to 
obtain various fractions (X1) n-hexane, (X2) chloroform, (X3) ethyl acetate and (X4) n-butanol. The agar well 
diffusion assay and agar dilution susceptibility testing were carried out to determine the zone of inhibitions and 
the minimum inhibitory concentration respectively. Antifungal activity was employed by agar well diffusion 
method. The Ampicilline, Ofloxacine and Itraconazole were used as standard agents. Almost all fractions 
exhibited more or less antimicrobial activity. The X2 (Chloroform) fraction was reported as highly active 
fraction with good antimicrobial activity MIC 0.312 mg/ml against staphylococcus areous. The MBC values of 
fraction X2 (chloroform) was 2 times the MIC. Similarly all fractions exhibited good inhibitory activities 
against Aspergillus niger. The fraction X1(n-hexane) was found highly active 6(±0.11), followed by X2 
(chloform) fraction 5 (±0.17).  Present study provides a base to explore the antimicrobial potential of Circium 
arvense. It is concluded that the Circium arvense having potential antibacterial and antifungal activities, 
irrespective of fact that the MIC values reported were high. Further investigations are recommended to exploit 
the hidden medicinal value of plant. 
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INTRODUCTION  
 
Throughout the history of mankind medicinal plants have 
continuously been used for the treatment of multiple 
infections (Augustin and Hoch, 2004; Ashraf et al, 2006). 
The sciences of traditional medicinal plants is practiced 
successfully worldwide (Anon, 2002) as a significantly 
wide majority of people rely on herbal medicine 
(Goleniowski et al, 006). In spite of development of novel 
drugs in modern times to combat emerging infections 
increased resistance to antibiotics of many bacteria is still 
s global threat (Konig et al, 2000). This provoked 
researchers to screen plant extracts and plant compounds 
for antimicrobial agents (Yoshikazu et al, 2001; Norton, 
2000).  
 
Cirsium arvense (L.) a cirsium specie Scop. (Asteraceae) 
(Canada thistle) is a native plant Europe, Asia (northern), 
and widely introduced elsewhere. It is herbaceous plant 
growing between 30-100 cm, associated with widespread 
colonies (Morishita, 1999). 
 
Cirsium arvense is reported nearly in all crops including 
pastures and rangelands. Likewise Cirsium arvense is 
having a role of natural host to various plant pathogens 
causing crop spoilage (Parendes and Jones, 2000). 
Livestock tend to dislike and avoid Canada thistle and 

may also reduce their consumption of desirable plants in 
the vicinity of Canada thistle colonies (Leininger, 1988) 
The crude protein, in-vitro digestible dry matter, micro 
and macromineral concentrations of Canada thistle are 
comparable to or greater than those of alfalfa (Medicago 
sativa) (Myers, 2000). 
 
Chemotaxonomic evidence plus preliminary chemical 
data suggests that the phyto-toxic compounds isolated 
from C. arvense are polyacetylenic in nature (Norton, 
2000). Similarly tannins, gallic acid (Jolanta et al, 2008) 
taraxasterol, aplotaxene and their derivatives, in addition 
to flavonoids are present in the plant (Donald, 1994). 
 
The vulnerary use Cirsium arvense had not previously 
been cited in the principal pharmacobotany texts. 
However Cirsium arvense juice of the leaves, locally 
applied, for healing of wounds is used in some parts of 
world (Raven and Edwards 2001; Zouhar, 2001). Fewer 
reports are available to address the antimicrobial potential 
of Cirsium arvense (Maria et al, 2010). No reports are 
available about antifungal activities of this plant to best 
our knowledge. 
 
The present study was conducted to evaluate 
antimicrobial  and antifungal  activity Circium arvense 
used locally as traditional medicine against multiple 
infections.  
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MATERIAL AND METHODS 
 
Plant Material 
Collection was based on information given by local 
inhabitants during follow-up of ethno medical and 
traditional uses of plants against infectious diseases used 
locally (Fabricant and Farnsworth, 2001). Plant 
identification was performed at Faculty of pharmacy 
Gomal University, D. I. Khan, Pakistan. The specimens 
were deposited and voucher specimen number was 
obtained. 
 
Preparation of crude extracts 
One hundred grams of each powdered plant material were 
extracted with 80% methanol by maceration for 48 h with 
frequent agitation and the resulting liquid was filtered 
(Whatman No. 3 filter paper, Whatman Ltd., England). 
Extraction was repeated five times and the filtrates of all 
portions were combined in one vessel. The organic 
solvent was removed by evaporation using rota vapor 
(BU¨ CHI Rota-vapor R-205, Switzerland) at not more 
than 40°C. The aqueous residue was then placed in an 
oven at 40°C for about 48 h to remove the water. The 
resulting dried mass was then powdered, packed into a 
glass vial and stored in a desicator using silica gel (Ieven 
et al, 1979). 
 
Preparation of fractions 
About 100 g of Circium arvense were sequentially 
extracted with n-hexane, chloroform, butanol and 
methanol using Soxhlet apparatus. The solvent was 
evaporated under reduced pressure and the fractions were 
then placed in a vacuum oven at not more than 40°C for 
about 24 h to remove any residual solvent. The resulting 
semisolid mass of each fraction was stored in a desicator 
using silica gel (Ieven et al, 1979). 
 

Microorganisms 
Six bacterial species, Escherichia coli ATCC 25922, 
Klebsiella pneumoniae ATCC 700603, Pseudomonas 
aeruginosa (clinical strain/PIMS), Enterobacter (clinical 
strain/PIMS), Staphylococcus aureus (MRSA, clinical 
strain/PIMS) and Micrococcus luteus (clinical 
strain/PIMS) were used in antimicrobial assay. Strains 
were obtained from Microbiology Research Lab (MRL) 
Microbiology Department, Quaid-i-Azam University, 
Islamabad, Pakistan where these were identified and 
characterized.  These strains were maintained on agar 
slants at 4°C in Gomal Center of Biochemistry and 
Biotechnology (GCBB) for antimicrobial tests. 
Microorganisms were incubated overnight at 37°C in 
Mueller-Hinton Broth (Oxoid) at pH 7.4. The reference 
antibiotics used were ofloxacin (10µg) and Ampicillin 
(10µg) (Oxoid) (table 1).  
 
Antimicrobial screening 
Screening for antibacterial activity 
The antibacterial activity was determined using agar well 
diffusion method (Hadacek and Greger, 2000). All 

bacterial cultures were first grown in nutrient broth at 
37°C for 18-24 h incubated till turbidity became 
equivalent to McFarland 0.5 turbidity standard was 
obtained. The inocula of the respective bacteria were 
streaked on to the Muller Hinton agar (Oxoid) plates 
using a sterile swab in order to ensure a uniform thick 
lawn of growth following incubation. Wells of 6 mm in 
diameter were formed on to nutrient agar plates using a 
sterile cork borer. The wells were filled with the test 
agents (100 µl) and the plates were then allowed to stay 
for 1-2 hours at room temperature. Finally, the plates 
were incubated at 37°C for 18-24 h and the resulting 
diameters of zones of inhibition were measured.  
 
Determination of minimum inhibitory concentration 
(MIC) 
Minimum inhibitory concentration (MIC) of the crude 
extracts was determined by agar dilution method 
(EUCAST Definitive Document, 2000; Mukherjee, 2002 ; 
Anon, 2000). The sterilized Muller Hinton Agar (oxoid) 
was allowed to cool to 50°C and about 19 ml of this was 
added to sterilized test tubes which contained 1ml of 
different concentration of crude extract. This mixture was 
thoroughly mixed and poured into pre-labeled sterile Petri 
dishes. Petri dishes having only growth media were 
prepared in the same way so as to serve for comparison 
with petriplate containing crude extract. The 
concentrations of the extracts used in this test ranged from 
2000µg to 0.156 µg/ml. The suspensions of the respective 
microorganisms having density adjusted to 0.5 McFarland 
turbidity standard were inoculated onto the series of agar 
plates using standard loop. The plates were then incubated 
at 37°C for 24 hours. The lowest concentration which 
inhibited the growth of the respective organisms was 
taken as MIC. All tests were carried out in triplicate 
 
Minimum Bactericidal Concentration (MBC) 
Minimum Bactericidal Concentration (MBC) of the 
selected plant parts was measured by the viable cell count 
method (Toda et al, 1989, Anon, 2003), and the results 
were expressed as number of viable cells as a percentage 
of the control.  
 
Screening for antifungal activity 
The required amounts of each fungal strain was 
suspended in 2ml of sabauraud dextrose broth. This 
suspension was uniformly spread on Petri plates 
containing sabauraud dextrose agar media using sterile 
swabs. Samples were applied into wells using same 
technique for bacteria and incubated at 25°C for 3 days. 
The plates were then examined for the presence of zones 
of inhibition and the results were recorded. Itraconazole 
was used as a positive control.  
 
RESULTS 
 
Almost all fractions of Circium arvense presented 
encouraging activity against both gram positive and 
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negative bacterial pathogens. The X2 (chloroform) 
fraction was reported as most active fraction against all 
bacterial strains especially, against Enterobacter, 
Staphylococcus aureus and Micrococcus luteus. Like wise 
the n-butanol, ethyl acetate and n-hexane fractions 
exhibited reportable inhibitory effects against bacterial 
pathogens (table 2). As a result of significantly high 
antibacterial activity, the X2 fraction was further 
processed for determination of MIC (minimum inhibitory 
concentration) and MBC (minimum bactericidal 
concentration) respectively. The MIC values ranged from 
0.312 to >10mg/ml for all tested strains while the MBC 
values reported were two time higher than MIC (table 3). 
 
Table 3: MIC and MBC Circium ravense (X2) plant 
extract 
 

X2(Chloroform) 
Fraction 

 

Minimum 
Inhibitory 

concentration 
(mg/ml) 

Minimum 
bactericidal 

concentration 
(mg/ml) 

Escheria Coli > 10 N.d 
Klebsiella pneumoniae  > 10 N.d 
Pseudomonas 
aeroginosa  

>10 N.d 

Enterobacter  5 15 
Micrococcus luteus,  0.625 1.875 
Staphylococcus aureus 0.312 1.24 

 

N.d. - not determined, Mg/ml - milligram per milliliter 
 
Like wise nearly similar pattern of susceptibility was 
reported against fungal strain Aspergillus niger. The 
widest zones of inhibition (maximum antifungal activity) 
was presented by X1 (n-hexane) and X2(chloroform) 
fractions. The X3(ethyl acetate) and X4(n-butanol)  
fractions showed comparatively lesser zone of inhibitions 
(table 4). 

Table 4: Antifungal activities of Circium arvense crude 
extracts. 
 

Fraction Zone of Inhibition  (mm)a 
X1 (n-Hexane)  6 (±0.11) 
X2(chloroform) 5 (±0.17) 
 X3(ethyl acetate)     2 (±0.0.17) 
X4(butanol)  4(0) 
Standard (itraconazole)  8(0) 

 

a mm millimeter 
 
DISCUSSIONS 
 

The antimicrobial activities of four crude extracts (n-
hexane, chloroform, ethyl acetate, and n-butanol) were 
tested against six bacterial species Viz Escherichia coli 
Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterobacter, Staphylococcus areus, and Micrococcus 
luteus. Nearly all fractions exhibited more or less 
antimicrobial activity against the test strains as described 
in earlier reports (Jolanta et al, 2008). The X2 
(chloroform) fraction represented good antimicrobial 
activity against Staphylococcus aureus with significant 
MIC value. This was comparatively less than the reports 
of a recently published research (Maria et al., 2010). This 
variation may be due to geographical location of plant 
however, certainly in both cases it is important that MIC 
values are too high to be categorized in susceptible ranges 
(Paul et al., 2006). The MBC values of fraction X2 
(chloroform) are 2 times the MIC as reported previously 
(Maria et al., 2010, Anon et al, 2003). 
 
Nearly all fraction of Circium arvense were primarily 
reported as active against the Aspergillus niger in spite of 
the fact that the inhibitory zones observed were not 
significantly wide. This report is probably the first to 
explore the antifungal activities of  Circium arvense, as a 
comprehensive literature review give no information 
about the antifungal activities of this plant. 

Table 1: Zone of Inhibitions of reference antibiotics. 
 

Antibiotic Microorganism/mm a 
Ec Kp Ent Ps Ml Sta 

Ampicilline 14.1(±0.05) 12.3(±0.5) 14(±0.11) 11(±0) 13(±0.05) 14(±0.05 
Ofloxacine 15.1(±0.2) 14.0(±0.1) 13(±0) 11.9(±0.1) 10(±0.11) 9.06(±0.05) 

 

Ec - E. coli, Kp - Klebsiella pneumoniae, Ent - Enterobacter, Ps - Pseudomonas aeroginosa, Ml - Micrococcus luteus, Sta - 
Staphylococcus aureus (methicilline resistant), mm - Millimeter 
 

Table 2: Inhibition zones of Circium arvense plant extracts 
 

Fraction a Zone of Inhibition (mm) 
Ec Kp Ent Ps Ml Sta 

X1(n-Hexane) 3.0(0) na 5(±0.11) na 7(±0.5) 2(±0.1)
X2(chloroform) 10 (±0.11) 9(±0.05) 14(±0.11) 8(±0.11) 13(±.05) 15(±0.05) 
X3 (ethyl acetate) 5(0) 1(0) 5(±0.05) 2(±0.11) 6(±0.11) na 
X4 (butanol) 7(±0.05) na 6(±0.05) 3(±0.17) 4(±0.11) na 

 

Ec - E. coli, Kp - Klebsiella pneumoniae, Ent - Enterobacter,  Ps - Pseudomonas aeroginosa, Ml - Micrococcus luteus, Sta - 
Staphylococcus aureus (methicilline resistant). na -not active, a mm - millimeter 
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CONCLUSION 
 
It is concluded that the Circium arvense having potential 
antibacterial and antifungal activities, irrespective of fact 
that the MIC values reported were high and do not prove 
the plant good for treatment of multiple infections. As this 
is used as one of the ingredients of traditional medicine in 
some parts of world including Pakistan, a synergistic 
effect is expected regarding healing of wounds if used 
with other ingredients. Further investigations are 
recommended to exploit the hidden medicinal value of 
plant. 
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