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Abstract:  Buddleja  polystachya  is  traditionally  used medicinal plant for treatment  of  various  infectious.
The objective of this study is to determine antimicrobial activity of crude extract from B. polystachya against
standard and drug resistant bacteria and C. albicans. Antibiotic substances were extracted using different
solvents. Standard and drug resistant pathogenic bacteria were used for determination of antimicrobial activities
of extracts. The antimicrobial activity assay was determined by agar well diffusion method. Minimum inhibitory
and minimum bactericidal concentrations were determined. Determination of synergetic antimicrobial activities
of extracts and commercial antibiotics were carried out. Extracts of acetone (26±5.29 mm), methanol
(26.3±1.52mm) and water (19±1.00 mm) inhibition zones were significantly (P  0.05) greater than penicillin
(8±.00mm), methicillin (10±1.73mm) and amoxicillin (14±2.00mm) against S. aureus (ATCC2923). Extracts of
acetone (38.7±12.05mm), methanol (40±2.00 mm) and water (16.6±1.52mm) were statistically (P  0.05) greater than
inhibition zones of all positive control against drug resistant S. pneumoniae. Extracts of acetone (22.3±2.08mm),
methanol  (28.6±3.05mm)  and  water (25.3±9.23mm) were statistically (P 0.05) shown greater inhibition  zone
than all   controls    against   MRSA.   All   extracts   of   B.   polystachya   showed   strongest   activity  against
S. pneumoniae (ATCC49619), S. pneumoniae and C. albicans with the best MIC and MBC/MFC in between
6.25% to 12.5%. Extracts were potent  at  MBC  of 6.25% against gram positive than gram negative bacterial
strains. The combinations of acetone extract with amoxicillin (12 mm) and tetracycline (10 mm) were shown
significant (P  0.05) antibacterial activity against S. pneumoniae. All extracts were shown the strongest
antimicrobial activity against standard and drug resistance pathogenic bacteria as well as C. albicans with low
MIC and MBC/MFC value. This is may be the reason that society used this plant for the treatments of various
infections. Further in-vivo study is significant to come up comprehensive understanding for treatment
application.
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INTRODUCTION medicines produced by the help of advance research has

The use of plants  in  indigenous societies are world's population can not afford money for
multiple   and   diverse.   It   is  reported  that  more  than pharmaceutical drugs and use their own plant based
3.5 billion people rely on plants for the treatment of both indigenous medicines. Recently traditional medicinal
human and livestock diseases [1]. Medicinal plants have plants have received as an alternative form of health care
been used for centuries as remedies for human diseases due to the presence of their bioactive components leads
because they contain substances that can be used for to foundation of new drugs [3] and leads researchers to
therapeutic purposes or which are used as precursors for investigate the antimicrobial activity of medicinal plants
the synthesis of useful drugs [2]. In developed countries, [4-5]. Plants are used worldwide  for the treatment of many

widely used for treatment; however, the majority of the



World Appl. Sci. J., 32 (8): 1621-1630, 2014

1622

diseases and novel drugs continuously developed from activity. Traditionally, it is the most familiar and highly
plants. Globally, more than 20,000 species of plants used traditionally exploited medicinal plant and to best of our
in traditional medicines and all of these bioactive fractions knowledge no previous work has been reported on its anti
used for development of new drugs [6]. microbial activities using scientific method. In brief, they

Traditionally  used  medicinal  plants produce a have been employed and practiced in the society for
variety of compounds of known therapeutic properties [7]. healing of ailments and infections like for treatment of
The substances that can either inhibit the growth of sores, skin inflammations, cuts, stings [17] as wet
pathogens or kill them and have no or least toxicity to dressing for wounds, swellings as well as for coughs and
host cells are considered candidates for developing new diarrhea [18-19].
antimicrobial drugs. In recent years, antimicrobial Buddleja polystachya is a multi-branched shrub or
properties of medicinal plants are being increasingly occasionally small tree endemic to the semi-arid highlands
reported from different parts of the world [8-9]. flanking the Red Sea in Eritrea, Ethiopia, Saudi Arabia,

Medicinal plants have the ability to produce Somalia and Yemen, where it grows in secondary scrub or
secondary metabolites through intricate metabolic around forest, often along watercourses. It could be shrub
pathways  to   protect   themselves    from   injury  [10]. or tree and usually grows to < 5 m, but can occasionally
The specific chemicals synthesized by plants serve as reach 12 m in favorable conditions [20]. The branches and
defense mechanisms against predation by microorganisms leaves are used to wash pots, the leaves can provide
[11].  These  defense  chemicals or secondary metabolites fodder, the dry twigs can be used to start a fire and many
of plants can serve  against  several types of infections parts (mostly leaves) also have medicinal uses [21].
and are found in abundance of plant species [12]. The main objective of this study is to determine
Particularly these substances are able to inhibit the antimicrobial efficacy of crude extract of antibiotics from
growth of particular microorganisms and suppress their B. polystachya against standard and drug resistant
associated infections [10]. bacteria and Cadidia albicans. The data generated in this

During antibiotics  discovery and  their employment study  may  serve   as  baseline  information  for  further
as therapeutic agents, there was a belief in the medical in-vivo study and application of the antibiotic substance
fraternity that this would lead to the eradication of in the plant for treatment of different microbial infectious
infectious diseases. However, diseases and disease disease.
causing agents that were once thought to have been
monitored by antibiotics are returning in new forms as MATERIAL AND METHODS
resistant to antibiotic therapies [13]. Currently many
scientists paid attentions to search new biologically Study Area and Duration of the Study: This study was
active antimicrobials which have possibly novel conducted in North Gondar, under the Amhara National
mechanisms of action, with no many side effects and wide Regional State in Ethiopia. Gondar, the capital town of the
therapeutic potential to combat infectious diseases [14-15] zone, is one of the historical towns in the country located
due to growing of multidrug-resistant microorganisms 741 Km away from Addis Ababa in North West direction.
against therapeutic agents. The antimicrobial compounds According to 2006/2007 reports above 45% of the
from plants may inhibit growth of microorganisms by population in the zone has access to health services
different mechanisms than those presently used [16]. So, facilities. According to the national population survey of
there is a need to develop plant based new antibiotics 2010, the city has a population of approximately 231,977
which are effective against resistant micro organisms in people. Gondar has a latitude and longitude of 12°36'N
every nation. 37°28'E with l an elevation of 2135 meter above sea level.

Medicinal plants and knowledge of their use provide The study was conducted at University of Gondar,
a vital contribution to human health care needs Department of Biotechnology (Microbiological
throughout Ethiopia. The research made so far on laboratory) from July 1, 2012 to January 26, 2013.
Ethiopian medicinal plants has been mostly of producing
inventories and checklists, only very few have been Collection and Preparation of Plant Samples: The plant
touched by modern research to study the antimicrobial sample, B. polystachya, was collected and identified
activity using some test pathogens. In this study, the one further in Addis Ababa University, Botanical Herbarium.
most widely practiced  Ethiopian medicinal plant The fresh leaves of each plant was washed three times
(Buddleja polystachya) was selected for its antimicrobial with  pure  (sterilized)  water,  allowed  it to air dry  at room
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temperature under shade (exposure to sun light was Muller-Hinton Broth (MHB), 100µl of culture was
avoided to prevent loss of active components). The dried inoculated and incubated till  it  reached the turbidity
leaves were powdered with the help of pestle and mortar equal to 0.5 MacFarland standard solutions which is
and store in sterile bottle at 4°C [22] for further analysis in equivalent to 10 -10 CFU/ml [23].
this study.

Extraction  of  Antibiotic  Substance  from Plant Leaves: assay was done by agar well diffusion method. In short,
In this study, 20g of shade dried powder was loaded in antibacterial activities of the different extracts were
250 ml flask and mixed with 100 ml of 95% methanol, 95% determined by agar well  diffusion assay on MHA
acetone and water solvents for extraction and then medium. The MHA was melted and cooled to 48 - 50°C
shacked on a rotary shaker for three days. The extracts and poured into sterile Petri dishes to give a solid plate.
were filtered by passing through Whitman’s filter paper Then standardized inoculum of  100 µl (1.5×10  CFU/ml,
No  1  and  again  centrifuged  at 5000   rpm  for  15min. 0.5 McFarland) was added aseptically and streaked on the
The solvent extracts were concentrated under reduced agar plate surface. Wells were prepared in the seeded agar
pressure using Rota Vapor and the extract expected to plates with sterile cork borer (6 mm diameter). The test
contain antibiotic was preserved at 4°C in air tight bottle compound or crude extract (100 µl) of 50% were carefully
for further investigation. dispensed into the wells. This was done in triplicate in

Test Microorganisms: Standard and drug resistant considered as 100% pure. Extracts were allowed to diffuse
pathogenic bacteria were used for determination of for about 2 h before incubation. Plates were incubated
antimicrobial activities of different extracts. In brief, the overnight at 37 °C. After overnight incubation, the plates
bacterial strains used to assess the antimicrobial were observed for the zone of inhibition and the diameter
properties of extracts included both standard and drug of the inhibition zone was measured. The diameters of
resistant clinical isolates of gram positive and gram zone of inhibition produced by the extract agents were
negative strains. Standard pathogens include compared with those produced by the commercial control
Staphylococcus aureus (ATCC2923), Streptococcus antibiotics.
pneumoniae (ATCC49619), Escherichia coli (ATCC2592)
and Shigella boydii (ATCC9289). Multidrug resistant Determination of MIC and MBC/MFC: The minimum
pathogens were Methicillin resistant Staphylococcus inhibitory concentration (MIC) of B. polystachya leave
aureus (MRSA), clinical isolate of Streptococcus extracts  against  standard  and  multidrug  pathogens
pneumoniae (resistant to tetracyclines, ampicilin and were determined according to methods described by
penicillin), Klebsiella pneumoniae (resistant to Shahidi [22] and Kabir et al [24]. Extracts were diluted to
tetracycline, amoxicllin, ampicilin and cefriaxone) and concentrations ranging from 6.25% to 25%. To determine
Escherichia coli (resistant to nalidixic acid, tetracyclines, MIC of each dilution of crude extracts, nutrient broth
amoxicllin and ampicillin). In addition to pathogenic tubes were seeded with 100 µl of the pathogenic standard
bacteria, Cadidia albicans (clinical isolate) was used as and resistant clinical bacterial inoculums and clinical
test fungus pathogen. The strains were obtained from isolate of the fungus. Negative control tubes with no
microbiology laboratory of Department of Biotechnology bacterial and fungal inoculation were simultaneously
and Gondar university hospital. They were maintained on maintained. Tubes were incubated aerobically at 37°C for
Sabrouraud-dextrose agar (for the fungal strain only) and 24 h. The lowest concentration of the extract that
Muller-Hinton  Agar  (MHA)  test    tube  slant  agar at produced no visible growth (turbidity) was recorded as
4°C and sub cultured before use. the MIC. Dilutions showing no visible growth for the MIC

Preparation of Inoculums: The microbial stock cultures at 37°C for 24 h for the determination of minimum
were sub-cultured and maintained at 4°C on slopes of bactericidal concentration  (MBC)  and minimum
nutrient agar. Active cultures for experiments were fungicidal concentration (MFC). The least concentration
prepared by transferring a loopful of cells from the stock of the extract with no visible growth after incubation was
cultures to test tubes of Muller-Hinton broth and were taken as the MBC and MFC [25]. As mentioned in the
incubated without agitation for 24 hrs at 37°C. To 5 ml of data   analysis,   each   test was   repeated   three  times.

6 8

Antimicrobial Activity Assay: The antimicrobial activity

8

parallel to different control antibiotics. Crude extract was

were sub cultured onto a fresh MHA plate and incubated
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Determination  of  Synergetic  Antimicrobial  Activities parallel to the control commercial disc antibiotics
of Crude Plant  Extracts  and Commercial Antibiotics: (penicillin, methicillin, amoxicllin) against the tested
The crude extracts and standard antibiotics were diluted pathogenic microorganisms.
to (10% extracts of each, 10%, amoxicllin, 10% In this study, there was no significant (P  0.05)
tetracycline) as well as combination of extracts with difference in mean inhibition zone in acetone and
clinically prescribed drugs were diluted (10% extract plus methanol extracts of B. polystachya against test
10% commercial antibiotic) to evaluate weather synergetic pathogenic microorganisms but the mean inhibition zone
effect was there or not. Then 100 µl of each crude extract of water extract sample was significantly (P  0.05) less
and mixture of crude extract and commercial antibiotic than the rest solvent extracts of B. polystachya (Table 1a).
were added into the wells of 6 mm to examine inhibition A one way between  groups  using  the Duncan alpha
zone differences after incubation [26]. tests have shown statistically significant mean difference

Data Analysis: The data were analyzed using SPSS of B. polystachya. Acetone extract (mean ± SD = 23.89
version 16.0. Means and standard deviations of the ±10.87, df = 8, F = 11.81, sig. = P  0.05), Methanol extract
triplicate analysis were calculated using analysis of (mean ± SD = 23.26 ±9.4, df = 8, F = 20.47, sig. = P  0.05)
variance (ANOVA) to determine the significance and  water extract  (mean  ±  SD  =  17.96   ±5.10,   df  = 8,
differences between the means using Duncan’s multiple F = 5.06, sig. = P  0.05) against test standard and
range tests when the F-test demonstrated significance. multidrug resistant test pathogenic microorganisms at
The  statistically  significant  difference  was determined 50% concentration (v/v) (Table 1b).
as p  0.05. The inhibition zone resulted by  each different

RESULTS were analyzed and compared using one way ANOVA in

The  Plant  Extracts:  The  crude  extracts  obtained from Table 2 and 3. Inhibition zone showed by the crude
20 g of plant leaf powder of B. polystachya were 23.7%, extracts and commercial antibiotics were also compared
22.7% and 11.7% using acetone, methanol and water, within the same row against tested microorganisms and
respectively. The extracts of  the  plant using different inhibition zone between each different solvent extracts
solvents was tested for the antimicrobial activity against were compared within the same column against each
the selected pathogenic bacteria and fungus strains using microbes.
agar well diffusion assay and broth dilution methods. Buddleja polystachya crude extracts of acetone

Agar Well Diffusion Method: The antimicrobial activity (19±1.00 mm) inhibition zones were significantly (P  0.05)
of acetone, methanol and water extracts of B. polystachya greater than inhibition zones of penicillin (8±.00mm),
was  performed  using   a   gar    well    diffusion   assay in methicillin    (10±1.73mm)    and   amoxicllin   (14±2.00mm)

at P 0.05 levels for inhibition of different solvent extracts

solvent extracts of B. polystachya and control antibiotics

particular  to  each  tested microorganisms, shown in

(26±5.29  mm),  methanol  (26.3±1.52mm) and water

Table 1a and b: Results of one way ANOVA from the inhibition of B. polystachya extracts of different solvents on standard and multidrug resistant test
pathogenic microorganisms
a)Mean inhibition and standard deviation of extracts against standard and multidrug resistant test pathogenic microorganisms 

Solvent extracts N Minimum Maximum Mean Std. deviation
Acetone 3 12.00 50.00 23.89 10.87
Methanol 3 12.00 42.00 23.26 9.40
Water 3 10 36.00 17.96 5.10

B) Analysis of way ANOVA from the inhibition of B. polystachya extracts against standard and multidrug resistant test pathogenic microorganisms
Solvent extracts Sum of squares Degree of freedom (DF) Mean square F Sig.
Acetone Between groups 2579.33 8 322.42 11.81 .000

Within groups 491.33 18 27.30
Total 3070 26

Methanol Between groups 2067.85 8 258.48 20.47 .000
Within groups 227.33 18 12.63
Total 2295.19 26

Water Between groups 460.30 8 57.54 5.06 .002
Within groups 204.67 18 11.37
Total 666.96 26
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Table 2: Comparison of inhibition zone among crude extracts of B. polystachya and commercial antibiotics against standard and drug resistant clinical isolated
pathogenic Gram positive bacteria 

Inhibition zone (mean & sd)
------------------------------------------------------------------------------------------------------------------------

Positive controls Negative control
Solvents used ----------------------------------------------------------- ------------------

Test micro organisms for extraction Crude extracts P Me Am distilled water
S. aureus (ATCC2923) A 26±5.29 8±.00 10±1.73 14±2.00 0d a ab b

M 26.3±1.52 8±.00 10±1.73 14±2.00 0d a ab b

W 19±1.00 8±.00 10±1.73 14±2.00 0c a ab b

MRSA* A 22.3±2.08 10±1.00 0±.00 11 ±2.00 0c  b  a  b

M 28.6±3.05 10±1.00 0±.00 11 ±2.00 0c  b a  b

W 25.3±9.23 10±1.00 0±.00 11 ±2.00 0c  b a b

S. pneumoniae (ATCC4961) A 43.3±5.77 10±1.00 10±.00 20±1.00 0 d  a a b

M 31.6± 4.73 10±1.00 10±.00 20±1.00 0c  a a b

W 19.7±1.52 10±1.00 10±.00 20±1.00 0b  a a b

S. pneumoniae (drug resistant) A 38.7± 2.05 0±.00 0±.00 11±2.64 0d a a  b

M 40±2.00 0±.00 0±.00 11±2.64 0d a a  b

W 16.6±1.52 0±.00 0±.00 11±2.64 0c a a  b

P= Penicillin, Me= Methicillin, Am= Amoxicllin, A= Acetone, M= Methanol, W= Water. Values are means of triplicate determination values within the
same row and column followed by different superscripts are statistically different (P  0.05) against each tested pathogens.

Table 3: Comparison of inhibition zone among crude extracts of B. polystachya and commercial antibiotics against standard and drug resistant clinical isolated
pathogenic Gram negative bacteria and C. albicans (clinical isolate) 

Inhibition zone (mean & sd)
-------------------------------------------------------------------------------------------------------------------------

 Positive controls Negative control
Solvents used ----------------------------------------------------------- ------------------

Test micro organisms for extraction Crude extracts  P Me Am distilled water
E. coli (ATCC2592* A 19.3±3.78 13.6±2.76 12.6±1.57 17.6±.5.50 0b a a b

M 19.3±3.05 13.6±2.76 12.6±1.57 17.6±.5.50 0b a a b

W 21±1.00 13.6±2.76 12.6±1.57 17.6±.5.50 0b a a b

E. coli (drug resistant) A 14.3±2.08 0±.00 0±.00 0±.00 0c a a a

M 12.3±.57 0±.00 0±.00 0±.00 0bc a a a

W 10.3±.57 0±.00 0±.00 0±.00 0b a a a

S. boydii (ATCC9289* A 16±1.32 10.7±0.68 10.3±1.57 11±1.00 0b a a a

M 13.3±2.30 10.7±0.68 10.3±1.57 11±1.00 0ab a a a

W 13.3±2.88 10.7±0.68 10.3±1.57 11±1.00 0ab a a a

K. pneumoniae (drug resistant)* A 17±2.64 0±.00 0±.00 0±.00 0b a a a

M 16.3±1.52 0±.00 0±.00 0±.00 0 b a a a

W 16.7±1.15 0±.00 0±.00 0±.00 0b a a a

C. albicans (clinical isolate)* A 18±3.00 - - - 0b

M 20.7±2.08 - - - 0b

W 19.7±.57 - - - 0b

P= Penicillin, Me= Methicillin, Am= Amoxicllin, A= Acetone, M= Methanol, W= Water, - = not determined. Values are means of triplicate determination
values within the same row and column followed by different superscripts are statistically different (P  0.05) against each tested microorganisms

against S. aureus (ATCC2923). Among the different (ATCC49619) than water extracts (19.7±1.52mm).
solvent extractions, acetone (26±5.29mm) and methanol Alternatively, acetone extracts were significantly (P  0.05)
(26.3±1.52 mm) extracts were more efficient to have showed greater inhibition zone than methanol extracts
statistically (P  0.05) greater inhibition zone than water against to the same bacterial strain. On the other hand,
(19±1.00 mm) extract against  S.  aureus (ATCC2923) acetone and methanol crude extracts were significantly
(Table 2). (P 0.05) greater than inhibition zones of penicillin

Acetone (43.3±5.77 mm) and methanol (31.6±8.73 mm) (10±1.00mm), methicillin (10±.00mm) and amoxicllin
extracts of B. polystachya were significantly (P 0.05) (20±1.00mm) against S. pneumoniae (ATCC49619).
showed greater antimicrobial efficiency to S. pneumoniae Exceptionally, there  was  no statistical (P 0.05) difference
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observed between inhibition zones of water extracts zones of the different solvent extracts of B. polystachya,
(19.7±1.52mm) and amoxicllin (20±1.00mm) but much all crude extracts were effective against S. boydii
significantly (P 0.05) greater than penicillin (10±1.00mm) (ATCC9289), without showing any significant (P  0.05)
and methicillin (10±.00mm) on the same bacterial strain. difference between them.

The inhibition zones  obtained  by acetone Inhibition zones of acetone (17±2.64mm), methanol
(38.7±12.05 mm) and methanol (40±2.00 mm) extraction (16.3±1.52mm) and water (16.7±1.15mm) crude extracts of
were significantly (P = 0.05) greater than inhibition zone B. polystachya were significantly (P  0.05) greater than
of water (16.6±1.52 mm) extract against S. pneumoniae the commercial antibiotics penicillin (0±.00mm), methicillin
(drug resistant) but inhibition zone of acetone and (0±.00mm) and amoxicllin (0±.00mm) used as a control
methanol extracts were remain statistically (P  0.05) against the drug resistant K. pneumonia. Likewise, each
similar. In addition, the different crude extracts of acetone crude extracts of acetone (22.3±2.08mm), methanol
(38.7±12.05mm), methanol (40±2.00 mm) and water (28.6±3.05mm) and water (25.3±9.23mm) of the same plant
(16.6±1.52mm) were statistically (P  0.05) greater than were statistically (P 0.05) shown greater inhibition zone
inhibition zones of penicillin (0±.00mm), methicillin than the controls penicillin (10±1.00 mm), methicillin
(0±.00mm) and amoxicllin (11±2.64mm) against to the same (0±.00mm)  and  amoxicllin  (11±2.00mm)  against  MRSA.
drug resistant S. pneumoniae (Table 2). In addition, there was no significant (P  0.05) inhibition

The antibacterial activities of extract of acetone zone difference between each crude solvent extracts
(19.3±3.78mm), methanol (19.3±3.05mm) and water against  MRSA  and  K.  pneumoniae  (drug resistant)
(21±1.00mm) against E. coli (ATCC2592) were (Table 3).
significantly (P  0.05) greater than the control antibiotics Interestingly,   each   different   solvent   extracts  of
penicillin (13.6±2.76mm) and methicillin (12.6±1.57 mm). B. polystachya were also effective to  inhibit  the growth
However, each solvent crude extract was not shown any of C. albicans (clinical isolate) and there was no statistical
significant  inhibition  zone difference (P 0.05) from that (P  0.05) difference among each crude extracts of acetone
of amoxicllin (17.6±.5.50mm) as well as in between (18±3.00 mm), methanol (20.7±2.08  mm)  and water
themselves against on the same pathogenic bacteria (19.7±.57 mm).
(Table 3).

Inhibition zones of extracts of each solvent extracts Determination of Minimum Inhibitory Concentration
of water (10.3±.57 mm), methanol (12.3±.57 mm) and (MIC) and Minimum Bactericidal Concentration (MBC):
acetone (14.3±2.08 mm) against E. coli (drug resistant) The MIC of methanol and water extracts of B. polystachya
were statistically (P  0.05) greater than the commercial was 6.25% against S. boydii (ATCC9289) and K.
antibiotics; penicillin (0±.00 mm), methicillin (0±.00 mm) pneumoniae (drug resistance), respectively, while in the
and amoxicllin (0±.00 mm) used as positive control. rest gram negative bacteria it was 12.5% and 25%. On the
Moreover, with regard to solvents, acetone (14.3±2.08 other hand, MIC of acetone extract of B. polystachya
mm) extract was significantly (P  0.05) greater than against S. aureus (ATCC2923) was 25%, while in the rest
inhibition zone of water (10.3±.57 mm) extract but there pathogenic gram positive bacteria it was 6.25% and 12.5%.
was no significant (P  0.05) difference between methanol Crude solvent extracts  of B. polystachya were
(12.3±.57 mm) and the rest solvent (water, acetone) potent  at  MBC  of  6.25%  against gram positive than
extracts. gram negative bacterial strains (Table 4). Moreover, it has

Buddleja polystachya crude extracts of methanol shown  bactericidal  activity  at 50% against  drug
(13.3±2.30mm) and water (13.3±2.88mm) were not shown resistant E. coli. In particular, each the solvent extracts of
any statistical (P  0.05) inhibition zone difference with B. polystachya was shown  the  same MIC (6.25%) for
penicillin (10.7±0.68mm), methicillin (10.3±1.57mm) and both S. pneumoniae (ATCC49619) and S. pneumoniae
amoxicllin (11±1.00mm) against S. boydii (ATCC9289). (drug resistant). In addition, the same MIC (12.5%) was
Similarly, acetone (16±1.32mm) crude extract was also obtained with all crude solvent extracts of the same
statistically (P  0.05) greater than the commercial disc plant against MRSA.
antibiotics used as a control penicillin (10.7±0.68mm), Acetone and water crude extracts of B. polystachya
methicillin (10.3±1.57 mm) and amoxicllin (11±1.00mm) to was shown MIC and MBC of 6.25% against C. albicans
the same  pathogenic  bacteria.  Regarding inhibition (clinical isolate).  There  was  no  any  bactericidal activity
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Table 4: MIC and MBC determination of different concentration of B. polystachya crude extracts against bacteria 
MIC (%) MBC/MFC (%)
-------------------------------------------------------- -------------------------------------------------

Tested microorganisms A M W A M W
Staphylococcus aureus (ATCC2923) 25 6.25 6.25 25 12.5 12.5
MRSA 12.5 12.5 12.5 12.5 25 25
Streptococcus pneumonia (ATCC49619) 6.25 6.25 6.25 6.25 12.5 6.25
Streptococcus pneumonia (drug resistant) 6.25 6.25 6.25 6.25 6.25 12.5
Escherichia coli(ATCC2592) 12.5 25 12.5 25 25 12.5
Escherichia coli (drug resistant) 12.5 25 25 50 50 25
Shigella boydii (ATCC9289) 12.5 6.25 12.5 12.5 25 25
Klebsiella pneumoniae (drug resistant) 12.5 25 6.25 12.5 25 25
Candida albicans (clinical isolate) 6.25 12.5 6.25 6.25 25 6.25
Where: A = acetone crude extract, W = water crude extract, M = methanol crude extract

Table 5: Synergistic activity of the combination of B. polystachya and pure antibiotics against pathogenic bacteria 
Types of micro organisms BP(mm) Am(mm) T(mm) BP+Am (mm) BP+T (mm)
S. aureus (ATCC2923) 14 37 40 19 32
MRSA 10 30 13 23 12
E. coli (ATCC2592) 12 22 28 17 20
E. coli (drug resistant)* 8 0 0 14 10
S. pneumoniae (ATCC49619) 12 28 30 22 20
S. pneumoniae (drug resistant)* 13 0 0 16 15
S. boydii (ATCC9289) 8 31 33 24 28
K. pneumoniae (drug resistant) 11 0 0 17 18
BP = Inhibition zone of 10% crude acetone extract of B. polystachya, Am=Inhibition zone of 10% Amoxicllin, T=Inhibition zone of 10% Tetracycline,
BP+Am = Inhibition zone of 10% (B. polystachya extract + Amoxicllin), BP+T = Inhibition zone of 10% (B. polystachya extract + Tetracycline), *= bacteria
showed synergetic effect

observed  at  MBC of 6.25% with  each  crude extracts of The combinations of B. polystachya acetone extract
B. polystachya against the standard and drug resistant
isolates of gram negative bacteria, so that it was ranged
from MBC of 12.5% to 50%.

Overall, all extracts of B. polystachya have been
showed the strongest activity against Streptococcus
pneumoniae (ATCC49619),   S.    pneumoniae   (drug
resistant)  and C. albicans with the best MIC  and
MBC/MFC in between 6.25% to 12.5%.

Evaluation of Synergetic Effect of Plant Extracts and
Pure Antibiotics: Among  the  three  solvent  extracts of
B. polystachya, acetone crude extract was demonstrated
better activity during agar well diffusion assay and
MIC/MBC determination against the tested pathogenic
microorganisms. Acetone crude extract was also shown
synergistic activity  with  commonly prescribed
antibiotics. The standard antibiotics: amoxicillin and
tetracycline were selected,  because  they  were resistant
to the clinical isolates  and  due  to their different targets
on bacteria.

The need to examine the plant extracts for probability
of synergy effect with antibiotics is significant if the
combined effects of such crude extracts with standard
antibiotics can bring about better antibacterial activity
against multidrug resistant pathogen.

with amoxicllin (12 mm) and tetracycline (10mm) were
shown significant antibacterial activity against
Streptococcus pneumoniae (drug resistant). Drug
resistant E. coli was sensitive due to synergy effect of the
combination of tetracycline (10mm) and acetone crude
extract (Table 5). 

DISCUSSION

The development of multidrug resistant pathogenic
bacteria to many commonly prescribed antibiotics has
initiated the search for medicinal plants for new and
effective antimicrobial constituents [27]. The advantage
of medicinal plants being a source of active antimicrobial
compounds in  the  management  of infectious diseases
has take the  attention  of  scientist’s all over the world
[28-29]. In this study, three different crude leave extracts
of B. polystachya were tested for their antibacterial
activity against eight different bacteria isolates and
fungus (C. albicans). To best of our knowledge, there
was no previous work investigated over this plant leaf
extract on its antimicrobial properties so that the results
obtained from this plant may help as first hand
information for further studies aimed at isolating and
identifying the active components and brining them into
in-vivo examination.
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Combination therapy between active plant extracts Further studies should be proceeded especially to isolate
and antibacterial agents have become promising area and characterize the active compound which makes the
where emerging of resistant bacteria managed and plant effective against microbes and to take it into in-vivo
reduced [30-31]. Buddleja polystachya acetone extract study.
was shown better antibacterial activity against tested According to Li and Nikaido [36] report, treatment
pathogenic bacteria. Acetone extract was shown with antibacterial combination such as using two or more
synergistic  effects  against  E.  coli (drug resistant) and antibiotics has become an alternative solution due to the
S. pneumoniae (drug resistant) with  the inhibition zone emergency of multidrug resistant pathogen. The increased
of 10mm and 12mm, respectively. diameter of the zone  of  inhibition  from the combination

Now a  day’s  infections  caused by bacteria and of the crude extract with antibiotics than the individual
fungi are become a serious problem [32]. The common antimicrobial agents alone indicated synergetic effect
bacterial pathogen included in this study were: S. aureus against the tested micro organism; hence it will be the
(a wound infecting pathogen which can cause promising  area  where  new  effective drugs will  come
septicemia), S. pneumoniae (cause for lung inflammation), into effective against resistant pathogens. Synergetic
E. coli (a most common  bacteria  of  which  virulent effects were noted with  B.  polystachya acetone extracts
strains can  cause  gastroenteritis,  urinary tract in combination with amoxicllin (12 mm) and tetracycline
infections,  neonatal   meningitis),   K.   pneumoniae (10 mm) against S. pneumoniae (drug resistant) and
(which is the causative organism of pneumonia), S. boydii E.coli, respectively. This is might be due to the presence
(causes diarrhea) and C. albicans a causal agent of of phytochemicals like polyphenols and flavonoids, which
opportunistic oral and genital infections in humans [33]. could possibly isolate with solvents of intermediate
Most strains of these pathogenic bacteria are acquired polarity (acetone) [37].
multidrug factors against most commonly prescribed The overall synergetic activities of the plant extracts
antimicrobial agents. As the result, treatments of such to both gram positive and gram negative bacterial strains,
pathogenic infections are a serious current challenge. especially to those multidrug resistant clinical isolates,

The result of this study was shown that all the reveals that the therapeutic potentials of the plant in
standard and drug resistant isolates of bacterial and association with pure antibiotic drugs may help to control
fungal strains were susceptible to all solvent extracts with continually emerging resistant bacteria, which are
the least inhibition zone of 10 mm to largest inhibition becoming a threat to human health.
zone 43.3  mm  diameter  in   agar  well  diffusion  assay. Each crude extracts of B. polystachya exhibited an
In addition, all the tested bacterial strains including inhibitory effect at a minimum concentration against all
fungus C. albicans (clinical isolate) have been showed targeted bacteria and fungus. Results, from this
MIC value ranging from 6.25 to  25%  concentration of investigation also indicate combination of the plants
solvent extracts. From this in-vivo test, it is possible to extracts with standard  antibiotics  revealed the potential
conclude that the plant will provide effective ways to of the plant for treatment of diseases caused by bacterial
control microbial infections especially caused by those infection as well as to control drug resistant bacteria.
tested multi drug-resistant pathogens. Moreover, it will become benchmark for fractionation of

The crude extracts were significantly (P  0.05) leaf extracts to isolate, identify, characterize and evaluate
inhibited gram positive bacteria than gram negative the bioactive compounds which are responsible for the
isolates which shares the clam’s that gram negative antimicrobial activity and relevant for synergism, followed
bacteria are more resistant due to the presence of their by degree of toxicity of active principles through in vivo
outer membrane containing lipopolyscharide which makes study.
the cell wall impermeable to lipophilic solutes [34].

The differences observed among the antimicrobial CONCLUSION
efficiency of  the  different  plant extracts are obviously
due  to  differences  of  degree  of  polarity to extract Most strains of current pathogenic bacteria are
active   components.   The    antimicrobial   potential   of acquired multidrug factors against most commonly
B. polystachya might be due to the presence of alkaloids prescribed antimicrobial agents. As the result, treatments
and flavonoids those are isolated from higher plants [35], of such pathogenic infections are a serious current
even if other active compounds are also considered. challenge. The result of this study  was  shown that all the
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standard and drug resistant isolates of bacterial and 7. Harborne, S.B. and H. Baxter, 1995. Phytochemical
fungal strains were susceptible to all solvent extracts. In Dictionary. A Handbook of Bioactive Compounds
addition, all the tested bacterial strains including fungus from Plants. Taylor and Francis, London.
C. albicans (clinical isolate) have shown low MIC and 8. Nimri, L.F., M.M. Meqdam and A. Alkofahi, 1999.
MBC/ MFC  value  concentration  of solvent extracts. Antibacterial activity of Jordanian medicinal plants.
High and strong antimicrobial activity of combination of Pharma Bio., 37(3): 196 - 201.
the crude extract with antibiotics than the individual 9. Saxena, V.K. and R.N. Sharma, 1999. Antimicrobial
antimicrobial agents alone has indicated synergetic effect activity of essential oil of Lantana aculeata.
against the tested microorganisms. The synergetic Fitoterapia, 70(1): 59 - 60.
therapeutic potentials of the plant in association with pure 10. Ahmad, I., Z. Mehmood and F. Mohammad, 1998.
antibiotic drugs may help to control continually emerging Screening  of  some  Indian  medicinal   plants  for
resistant bacteria, which are becoming a threat to human their antimicrobial properties. J. Ethno. Pharmacolo.,
health. From this in-vitro test, it is possible to conclude 62: 183-193.
that the plant will provide effective ways to control 11. Cowan, M.M., 1999. Plant products as antimicrobial
microbial infections especially caused by those tested agents. Clin. Microbiol. Rev., 12: 564-582.
multi drug-resistant pathogens. Further studies should be 12. Tsao,  R.,  F.E.   Romanchuck,   C.J.   Peterson  and
proceeded especially to isolate and characterize the active J.R. Coats, 2002. Plant growth regulatory effect and
compound which makes the plant effective against insecticidal activity of the extracts of the Tree of
microbes and to take it into in-vivo study. Heaven (Ailanthus altissima L.); 2002.
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