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Abstract: Emerging resistance in microorganisms is a growing threat to human beings due to its role in pathological
manifestations in different infectious diseases. This study was designed to investigate the antimicrobial and cytotoxic
potential of methanol extract of Dicliptera roxburghiana and all its derived fractions. Antibacterial (against six bacterial
strains) and antifungal (against four fungal strains) activities were investigated by agar well diffusion method and agar
slants method, respectively. Cytotoxicity assay was carried out by using Brine shrimps eggs. In antibacterial evaluation,
MIC values and zone of inhibition were measured and were found very effective for DRME, DRHF, DRCF and DREF
while these were moderate for DRBF and DRAF. For antifungal assay, DRME and DRHF were potently active and
showed more than 70% fungal growth inhibition where as DRCF and DRBF were also displaying appreciable inhibition.
Cytotoxic measurements were very good for DRME, DRHF and DRAF with LDsq values 215, 199 and 392ug/ml
respectively. These results confirmed antimicrobial and cytotoxic potential of the plant and all its derived fractions.
Hence it can be concluded that plant contain some important compounds that can be used as antimicrobial source for the

treatment of different infectious disease.
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INTRODUCTION

Infectious diseases, of both bacterial and fungal origin,
became foremost hazard for human beings. They are key
threat to the population health mainly due to the vaccine
unavailability or inadequate chemotherapy (Assob et al.,
2011). The growing tendency of microbial resistance to
antibiotics has turn out to be of great concern all over the
world (Gardam, 2000). Hence emerging bacterial
resistance now a days led to a revival in follow a line of
investigation to explore the antimicrobial role of herbs
against challenging strains (Alviano and Alviano, 2009;
Hemaiswarya et al., 2008).

With the growing threats of infectious diseases due to
resistance there is intense need to unlock the secrets of
herbal remedies. Many endeavors have been made to
investigate new antimicrobial compounds from various
folk medicinal plants and their fractions (Khan ef al,
2010). People are ever more engrossed in herbal
medicine, as complementary and alternative medicines,
because they observe these therapeutic agents as being
safe, sound and effective as well (Wendakoon et al,
2012). Medicinal plants are considered as the very
beneficent candidate to overcome the infectious related
hazards e.g. Baba and Malik (2014) investigated the
antioxidant and antibacterial activity of methanolic extract
of Gentianakurrooroyle and they found that plant was
very good.

*Corresponding author: e-mail: rahmatgul 81@yahoo.com

Dicliptera  roxburghiana, belongs to the family
Acanthaceae, is a perennial herb with 2-7 dm long
stems. Leaves are green, flowers are arranged in axillary
cymes having purple colour. (Wanger et al., 1999).
Saturated fatty acids (C-15 to C-31) and flavonoids
(apigenin, kaempferol luteolin and apigenin-7-O-
glucoside) were isolated and identified from Dicliptera
roxburghiana (Bahuguna et al., 1987). Ahmad et al
(2013). demonstrated the antioxidant potential of D.
roxburghiana using various in vitro antiradical test
systems and they found that plant was very good
candidate of antioxidant aptitude. As there is no published
data for the antimicrobial and cytotoxic potential of D.
roxburghiana, so this study was designed to investigate
the antimicrobial activity along with cytotoxicity potential
of plant.

MATERIALS AND METHODS

Plant extraction and fractionation Plant material

Dicliptera roxburghiana, collected from Quaid-i-Azam
University, was identified by Prof. Dr. Rizwana Aleem
Qureshi, Department of plant sciences, Quaid-i-Azam
University, Islamabad and a voucher specimen (accession
# 125521) was submitted in the Herbarium of Pakistan at
Quaid-i-Azam University, Islamabad. Shade dried leaves
were pulverized to form dry powder (2kg) which was
extracted with 4.0 L methanol and filtered, the re-
extraction of the residue was repeated twice. Filtrate was
dried under rotary vacuum evaporator at 40°C to obtained
concentrated dry extract. To get further fractions 4.0g
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methanol extract (DRME) was suspended in 200
mldistilled water followed by successive partitioning with
n-Hexane, chloroform, ethyl acetate and n-butanol as
shown in the fig. 1. Each fraction was dried and used for
further analysis.

Antibacterial assay

Agar well diffusion method was used to evaluate the
antibacterial activity (Bibi et al, 2011). Stock of 15
mg/ml DMSO was used to get further dilutions of 12, 10,
7, 5, 3 and Img/ml. Antibiotic Cefexime (2mg/ml) was
taken as positive control while DMSO was taken as
negative control.

Bacterial strains

Eight bacterial strains were used. Among them three were
Gram positive Bacillus  Subtilis (ATCC 6633),
Staphylococcus aureus (ATCC 6538) and Micrococcus
luteus (ATCC 10240) and three were Gram negative
named Escherichia coli (ATCC 15224), Salmonella typhi
(ATCC 19196) and Klebsiella pneumoniae ( MTCC 618).

Procedure

20 g/L Nutrient agar medium was dissolved in distilled
water (pH 7.0) was autoclaved. At temperature 45°C, 10
ml of freshly grown inocula was added to the agar media.
Afterward 75ml of media was poured into labeled Petri
plates of diameter 14 cm and was allowed to solidify. 10
wells per plate were made with sterile cork borer (8mm)
and were sealed with 15pul of liquid agar media. 100 pl of
each test sample was poured into respective well. As
triplicate plates were assayed, mean zone of inhibition
(mm) and minimum inhibitory concentration (MIC) were
noted after 24 hrs and calculated by following formula:

Test sample - solvent control

% growth inhibition = —
Positive control

jxlOO

Antifungal Assay

Protocol of Duraipandiyan and Ignacimuthu (2009) was
followed to evaluate the antifungal activity against six
fungal strains named Aspergillus flavus (0064),
Aspergillus fumigatus (66), Aspergillus niger (0198),
Fusarium solanii (0300). Sebarose dextrose agar media
(MERCK) was used to carry out this assay. Stock solution
of 12 mg/ml was prepared in DMSO. Turbinafine and
DMSO were used as positive and negative controls
respectively.

Assay Procedure

4 ml autoclaved media (6.5g/100ml dis. Water; pH: 5.5)
was poured in autoclaved test tubes marked 10 cm.
Sample (67pl) was mixed with media and tubes were
placed to form slant. Seven days old cultures were
inoculated on these agar slants and tubes were placed at
28°C for seven days. Linear growths of fungus in test
tubes were noted and growth inhibition was calculated as:

100 — Linear growth in test tube (mm)
Linear growth in control(mm)

Fungal growth % Inhibition = x100

Brine shrimps cytotoxic assay

Protocol of Meyer-Albert et al. (1992) was used to
perform this assay. Sample dilutions (10, 100 and 1000
pg/ml) were made from stock solution (10mg/ml).
Commercial sea salt (28 g/L) in distilled water was stirred
for 2 hours continuously and poured in a container with
two compartments. Eggs were sprinkled in dark
compartment of container and were covered with
aluminum foil and container was placed under florescent
lamp for 24 hours. Hatched larvae were moved toward the
lightened side of container and were ready to use.

Assay procedure

0.5ml of each solution was poured into drum vials and
solvent was evaporated. 2ml of saline was added to these
residues. 10 shrimps were added to each via land
incubated at 28C. After 24 hour incubation living larvae
were counted by 3x magnifying glass and calculation
were obtained by using Abbot’s formula;

% Death= (Sample -control)/controlx 100.

STATISTICAL ANALYSIS

Prism graph pad software version V was used to calculate
the LDs, of cytotoxicity assay and % inhibition values of
antimicrobial assays with mean and standard deviations.

RESULTS

The basic aim of the study was to assess the antimicrobial
and cytotoxic behavior of the plant. For this purpose six
bacterial strains were tested to evaluate the antibacterial
activity of the plant derived fractions. Table 1 describes
the minimum inhibitory concentration of different
extracted fractions against tested strains. Fig. 2 describes
the zone of inhibitions displayed by various extracted
fractions. DRME and DRHF induced effective inhibitions
against all gram positive and gram negative bacteria with
MIC value 3mg/ml against all bacterial strains where as
DRCEF was inhibiting B. sub, M. leu, and S. typhy at MIC
3mg/ml whereas for S. aur, E. coli and K. pneumo it was
Smg/ml. DREE was also effective against S. aur, M. leu
and E. coli at MIC of 3mg/ml but in case of B. sub it was
Smg/ml and for S. typhy and K. pneumo it was 7Tmg/ml.

MIC value of DRBE was 3 mg/ml against S. aur and M.
leu but against B. sub, E. coli and S. typhyit was Smg/ml
and against K. pneumo DRBF was displaying MIC of
Tmg/ml. D. roxburghiana exhibited a very good
antifungal activity which is described in table 2.

DRME and DRHF showed more than 70% inhibition
against all fungal strains tested hence proven as strong
antifungal agents. DRME inhibited the 4. niger, A. flavus,
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Fig. 1: Fractionation scheme of D. roxburghiana

Table 1: MIC and ZI values of extracted fractions of D. roxburghiana against different bacterial strains

Extract Minimum inhibitory concentration (mg/ml)
S. aureus B. subtilis M. luteus E. coli S. typhy K. pneumonia

DRME 3 3 3 3 3 3
DRHF 3 3 3 3 3 3
DRCF 5 3 3 5 3 5
DREF 3 5 3 3 7 7
DRBF 3 5 3 5 5 7
DRAF 7 5 5 7 10 7

MIC= Minimum inhibitory concentration (mg/ml).

A. fumigatus and F. solani with inhibition percentage of = maximum value for 4. niger and F.solani respectively as
81.13+2.33%, 72.50+1.13%, 79.46+1.91% and described in table 2.
77.48+1.37% respectively.
to 65.18+0.95% for F. solani and A. flavus respectively
DRHF displayed growth inhibition at 78.63%1.94%, and DREF showed inhibition range from 32.91+1.29%
75.41£0.87%, 81.62+1.41% and 78.54+1.27% for A. (minimum) to 53.63+1.41% (maximum) forF. solani and
niger, A. flavus, A. fumigatus and F. solani respectively as DRAF was also exhibiting appreciable fungal growth
shown in table 2. inhibition ranging from 47.3+2.28% for A. niger to
60.1+5.12% for F. solani.
DRCF, DREF and DRBF were behaving moderately for
the fungal growth restriction. Minimum and maximum Cytotoxic activity of the plant was also determined by
inhibition displayed by DRCF ranged from 51.86+1.25% brine shrimps assay and a good % inhibition was
A. fumigatus respectively. exhibited by different plant fractions. DRME, DRHF,
DRAF and DRBF showed strong cytotoxic % inhibition
Regarding DRBF inhibition was observed in the range of  with LDs, values of 215, 199, 392 and 267pug/ml
63.26+1.38% as minimum value to 77.23£1.20% as  respectively.
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Fig. 2: Antibacterial activity of different extracted fractions showing zone of inhibitions (mm) at various
concentrations (3-15 mg/ml). DRME: D. roxburghiana methanol extract; DRHF: D. roxburghiana n-Hexane fraction;
DRCF: D. roxburghiana chloroform fraction; DREF: D. roxburghiana ethyl acetate fraction; DRBF: D. roxburghiana

n-butanol fraction; DRAF: D. roxburghiana aqueous fraction.

Table 2: % inhibition of different extracts against fungal strains

Extract Percentage inhibition (%)
A. niger A. flavus A. fumigatus F. solani

DRME 81.13+£2.33 72.50+1.13 79.46+1.91 77.48+1.37
DRHF 78.63+£1.94 75.41+0.87 81.62+1.41 78.54+1.27
DRCF 60.16+2.34 65.18+0.95 58.74+1.21 51.86+1.25
DREF 48.93+1.70 37.46+1.89 53.63+1.41 32.91+1.29
DRBF 63.26+1.38 66.96x1.45 73.68+1.67 77.23+£1.20
DRAF 47.3+£2.28 56.4+2.21 54.6+3.02 60.1£5.12
Terb 86.56+0.85 88.26+1.32 89.03+1.35 82.83+1.78

A. Niger Aspergillus niger, A. flavus Aspergillus flavus, A. fumigat Aspergillus fumigatus F. solanii Fusarium solani, Terb

Terbinafine *Data represents the mean value of triplicates.
DISCUSSION

This scenario showed a strong antimicrobial potential of
plant extracts and fractions as described in results.
Regarding antibacterial activity, overall DRME, DRCEF,
DREF and DRHF induced a significant inhibition against
all tested strains which may be due to their

phytoconstituents such as phenolics, tannins, saponins and
flavonoids. A number of studies indicated that
antimicrobial manifestations of plant extracts are due to
their phenolics and flavonoid contents (Baba and Malik,
2014; Baydar et al., 2006; Mohanta et al., 2007). Another
investigation was reported by Kabuki ef al. (2000) that
catechins were more efficient against gram positive
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Table 3: Cytotoxic activity of D. roxburghiana
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% Inhibition of extracts against Brine Shrimps
Extract 10 (ng/ml) 100 (pg/ml) 1000 (pg/ml) LDs,
DRME 32.8+0.99 55.8+0.08 68.1£0.97 215+0.16
DRHF 26.2+0.26 51.6+1.77 65.7+1.11 199+0.21
DREF 21.8+1.76 33.9+1.87 42.3+0.92 741+0.96
DRCF 15.7+£1.91 29.242.76 48.7+1.66 673+1.09
DRBF 19.2+1.07 36.8+1.05 73.94+0.03 267+0.55
DRAF 36.8+0.82 58.24+0.04 77.8+0.09 392.8+0.26
Data represents the mean value of triplicates.
bacteria than gram negative bacteria. This efficiency was REFERENCES

totally dependent on the structural differences between
gram positive and negative bacteria; presence of outer
membrane in gram negative bacteria interferes with the
diffusion of some hydrophobic compounds across it.
Tannins may easily diffuse through this outer membrane
and have the ability to disrupt the proton motive force
(PMF), active transport, electron flow and coagulation of
cell contents (Burt, 2004). Therefore these structural
modifications play a vital role their mode of
susceptibility.

The plant extracts were active against fungal strains. A
number of reports determined the antimicrobial activity of
plants (Stepanovic et al., 2003; Bylka et al., 2004),
alkaloids (Klausmeyer et al., 2004), flavonoids (Sohn et
al., 2004) and diterpenes (EI-Seedi et al., 2002). Essential
oils are also important to inhibit the fungal growth (Villa
etal.,2002).

Cytotoxic analysis of extract and all fractions determined
that there was no correlation between antibacterial
activity and cytotoxic activity that led to the confirmation
that there is another specific inhibitory mechanism
involve in the antibacterial activity. Our results are in
accordance with that of Al- Fatimi et al. (2007).

CONCLUSION

This research design concluded that plant possess strong
antimicrobial potential that can play important role for the
treatment of microbial infections. Compounds responsible
for this activity can be used pharmaceutically in the
synthesis of antibiotics to overcome the emerging
resistance. Furthermore these natural antimicrobial
entities would be more safer, cheaper and reliable than
their synthetic counterparts.
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