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Abstract

Vinca pusilla Murr. is a traditional medicinal plant used to treat several diseases. To substantiate the
traditional medicinal utility of the plant, the present study aims at screening the antimicrobial activity
of methanolic extracts of leaves and roots against five Gram positive, five Gram negative bacterial and
four fungal strains. The minimum inhibitory concentration (MIC) were determined by two fold dilution
assay.  The results indicated that, leaf and root extracts were more effective on  Bacillus subtilis  and
Staphylococcus aureus strains (MIC < 1 mg/mL). The tested organisms were sensitive to root extract
compared to leaf extract. Fungal strains were resistant than the bacterial strains to both the extracts.
Thus the present study illustrates the antimicrobial potential of the plant. 
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1. Introduction

Vinca pusilla  Murr.  Syn.  Catharanthus  pusillus (Murr.)  G.
Don, (Family: Apocynaceae) also known as ‘Tiny Periwinkle’
is  an  erect  annual  herb  (Yadav,  2002).  The  genus
Catharanthus comprises  of  8  species,  all  originating  from
Madagascar  except  C. pusillus,  which is restricted to India
and  Sri  Lanka  (Schmelzer  and  Gurib-Fakim,  2008).
Traditionally  the  roots,  leaves  and  latex  of  the  plant  are
widely used  to  treat  various  conditions like  skin  and  liver
diseases,  leprosy,  dysentery,  worms,  ulcers,  tumor  and  to
relieve ear ache. (Subbaiyan, 2013).

Ethanolic extracts of C. pusillus possesses hypoglycaemic
and anti-diabetic activities (Navitha, 2012). It  is reported to
contain good number of oncolytic alkaloids (Debjani, 1992).
So far, at least 74 alkaloids have been isolated from the genus
Catharanthus. Sixty six of these have been isolated from C.
roseus, 21 from C. lanceus, 5 from C. pusillus, and one from
C.  trichophyllus  (Kim,  1970).  Subbaiyan  et  al.,  2014,
identified the major compounds by Gas chromatography and

mass  spectrum  (GC-MS)  method  in  aerial  parts  of  C.
pusillus.

Antibiotic  resistance  has  become  a  global  concern  and
emergence of multidrug resistant pathogens are increasing at
an alarming rate. Further, there is an increase in failure due to
drugs.   Hence,  initiatives   to   screen   several   medicinal
plants for their  antimicrobial  activity  has  been  emphasized
(Cushnie  and  Lamb,  2005).  Plants,  especially  with
ethnomedicinal  claims,  have  attracted  the  scientific
community  to  evaluate  their  complete  range  of  biological
activities starting from antibiotic to antitumor activities.  The
potential  of  these  plants  as  source  for  new  drugs  largely
remain  unexplored  till  date.  As  estimated  out  of  500,000
plant species, only a small percentage has been investigated
for their biological or pharmacological activity (Ankad et al.,
2013).  Since  olden days,  humans have  used  herbs  to  treat
infectious diseases  and some of these traditional  medicines
are  still  included  as  a  part  of  treatment  in  various
ailments.  Presently, inability of synthetic drugs to treat many
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communicable  and  chronic  diseases  has  resulted  in
paradigm  shift  of  efforts  in  search  for  herbs  or  natural
products  with  therapeutic  properties.  The  exercise  of
screening  antimicrobial  activities  of  plants  has  already
provided modern medicine with an abundance of drugs and
treatments  against  the  infectious  diseases  (Ankad  et  al.,
2014).  Hence,  the  present  study  aims  at  screening  of
methanolic  extracts  of  leaf  and  roots  of  Vinca pusilla  for
their antimicrobial activity.

Materials and methods

Plant materials and chemicals

Plant materials of Vinca pusilla were obtained from a single
population at Belagavi, (N 15.88o; E 74.52o, 801 M above
MSL)  Karnataka  state,  India.  The  specimen  was
authenticated and deposited at Herbarium, Regional Medical
Research Centre, Belagavi (Voucher Number: RMRC 658). 

Extraction

Leaves and roots collected were shade dried and coarsely
powdered in a pulverizer.  The powders  were extracted by
cold maceration  using methanol and the extracts  obtained
were  concentrated  under reduced  pressure  at  40° C using
rotary evaporator (Heidolf, Germany). The obtained leaf and
root residual extracts were stored at 4o C until further use.

Antimicrobial activity

Microbial strains

The selected microbial strains,  Micrococcus luteus  (NCIM
2871), Staphylococcus epidermidis  (NCIM 2493),  Bacillus
subtilis  (NCIM  2063),  Micrococcus  flavus  (NCIM  2376),
Staphylococcus  aureus  (NCIM  2079),  Escherichia  coli
(NCIM  2574),  Klebsiella  pneumoniae  (NCIM  2957),
Pseudomonas  aeruginosa  (NCIM  5029),  Salmonella
typhimurium (NCIM 2501), Enterobacter aerogenes (NCIM
5139)  and  fungal  strains,  Aspergillus  niger  (NCIM  620),
Aspergillus  flavus  (NCIM  544),  Aspergillus  fumigatus
(NCIM  902)  and  Penicillium  chrysogenum  (NCIM  733)

were  procured  from  National  Collection  of  Industrial
Microorganisms (NCIM), Pune, India.

Preparation of test samples and standards

The leaf and root extracts were dissolved in 10 % Dimethyl
sulfoxide (DMSO).  The inocula were  prepared in nutrient
broth  after  incubating  for  18  to  24  hours  at  37o  C,  the
suspensions  were  adjusted  to  0.5  McFarland  standard
turbidity (McFarland, 1987). 

Tube dilution method 

Antimicrobial  activity was compared against  streptomycin
and fluconazole as positive reference standards for bacterial
and  fungal  strains  respectively.  Two-fold  tube  dilution
method was followed as explained by Ankad et al., 2013 to
determine the Minimum Inhibitory Concentration (MIC) of
leaf and root extracts against mentioned microorganisms. 

The  concentrations  of  both  extracts  were  10  mg/mL,
serial two fold dilution was made ranging from 10 to 0.019
mg/mL.  5Mg/mL  of  streptomycin  and  fluconazole  were
dissolved  in  sterile  distilled  water  and  serial  two  fold
dilutions  were  prepared  ranging  from 5  to  0.009 mg/mL.
Tubes were incubated for 24 and 48 hours for bacteria and
fungi  respectively  at  37oC.  MIC  was  determined  as  the
lowest  concentration  that  inhibited  visible  growth  of
microorganisms.  Experiments  were  replicated  thrice (n=3)
with mean ±SD.

Statistical analysis 

Statistical analysis was conducted using Graphpad. Analysis
of  variance  (ANOVA)  was  done  by  repeated  measures
analysis  of  variance  (Tukey-Kramer  multiple  comparisons
tests). All determinations were done at least in triplicate and
average results were mentioned. 

Results and Discussion
Antimicrobial activity
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Table 1. Comparative activities of extracts with standards

Microbial strains
Vinca pusillus

Standard
Leaf Root

M. luteus 1.67 ± 0.59** 1.13 ± 0.54* 0.012 ± 0.005
S. epidermidis 1.04 ± 0.29** 0.67 ± 0.37* 0.012 ± 0.005
B. subtilis 0.52 ± 0.15** 0.33 ± 0.19ns 0.015 ± 0.005
M. flavus 1.67 ± 0.59** 1.13 ± 0.54* 0.009 ± 0.000
S. aureus 0.83 ± 0.29** 0.56 ± 0.27* 0.015 ± 0.005
K. pneumoniae 4.17 ± 1.18** 2.67 ± 1.49* 0.019 ± 0.000
P. aeruginosa 2.08 ± 0.59** 1.34 ± 0.75* 0.009 ± 0.000
S. typhimurium 2.67 ± 1.49* 2.50 ± 0.00* 0.019 ± 0.000
E. aerogenes 2.50 ± 0.00** 2.08 ± 0.59** 0.012 ± 0.005
E. coli 3.33 ± 1.18** 2.26 ± 1.08* 0.012 ± 0.005
A. niger 5.00 ± 0.00** 4.17 ± 1.18** 0.032 ± 0.009
A. fumigatus 5.00 ± 0.00** 4.17 ± 1.18** 0.039 ± 0.000
A. flavus 4.17 ± 1.18** 4.17 ± 1.18** 0.052 ± 0.018
P. chrysogenum 3.33 ± 1.18** 2.50 ± 0.00** 0.065 ± 0.018

Values in table indicated mean MIC values ±SD in mg/mL. Standard: Streptomycin – bacteria; Fluconazole - fungi 
** P < 0.01, * P < 0.05, ns P > 0.05 
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Antimicrobial  activity  tested  were  obtained  as  MIC
(mg/mL).  The  experiment  was  carried  out  using
streptomycin and fluconazole (5 mg/ mL) as standards and
the  comparative  activities  of  extracts  with  standards  are
summarized in Table 1.

Both  extracts  inhibited  the  growth  of  organisms  with
varying degree  of MIC confirming antimicrobial  property.
Among Gram +ve bacteria,  B. subtilis and  S. aureus  were
the most susceptible organisms with MIC values < 1 mg/mL
in both leaf and root methanolic extracts. Similarly, among
Gram–ve  bacteria,  P.  aeruginosa  was  more  effectively
inhibited  by  root  extract  with  MIC  value   1.34  ±  0.75
mg/mL, while other bacteria were inhibited by extracts with
higher MIC values (> 2 mg/mL). Fungal strains were more
resistant  to  both extracts  with  MIC  values  >  2.5  mg/mL.
Over all, root extract was more effective than leaf extract on
all tested organisms.

Test  organisms  used  for  antimicrobial  assay  have  been
responsible  for  diseases  such  as  diarrhea,  urinary  tract
infection,  wounds  and  sepsis  etc.  (Ankad,  2014).
Traditionally,  the roots,  leaves  and  latex  of  V. pusilla are
used  to  treat  skin  and  liver  diseases,  leprosy,  dysentery,
worms, ulcers, tumor and ear ache (Subbaiyan et al., 2013).
The results of the present antimicrobial activity of V. pusilla
based  on  its  traditional  usage  is  in  accordance  with  the
results of Subbaiyan et al. (2013), where the study revealed
the antibacterial activity of methanol extracts of whole plant
on gram +ve and –ve organisms by disc diffusion method.
The study conducted by Subbaiyan  et  al.  (2014) suggests
that antimicrobial potential of C. pusillus may be due to the
presence of major compounds identified in aerial parts such
as  Pregn-16-en-20-one,  11,18-bis  (acetyloxy)-3,9-epoxy-3-
methoxy-,  (3à,5á,11à)-(15.60%),  9-Octadecenoic  acid
(14.03%),  3-Methyl-trans-2,3-epoxycyclohexan-1-
ol(8.53%),  1H-Purin-6-amine,  [(2-fluorophenyl)methyl],
(7.47%),  Octadecanoic  acid  (6%).  In  roots,  stigmasterol
(13.26%),  ç-Sitosterol  (11.39%),  2,  5-Dimethoxy-4-
ethylamphetamine (4.68%).

Govindasamy  et  al. (2012)  reported,  the  ethanolic  and
methanolic  extracts  of  the  other  species,  V.  rosea  shown
better results against  S. typhi,  the results are in contrary to
the present study, wherein  V. pusilla yielded better activity
against B. subtilis and S. aureus

Further  studies  on  activity  guided  fractionation  are
essential  to  identify  the  active  fractions  and  compounds
responsible  for  the  activity.  Such  screenings  for  the
traditional  usages of  the plants for different  ailments may
lead to new phyto remedies for the global application, based
on the local traditional knowledge. 
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