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ABSTRACT

The extract of Carissa edulis Vahl was evaluated for the potential therapeutic effects against pathogens isolated from the
skin of burn patients such as Pseudomonas aeruginosa, Staphylococcus aureus, acinetobacter baumannii, Klebsiella spp,
Proteus vulgaris and Escherichia coli. The biological screening results exhibited that methanol extract has more potential
therapeutic effect than n-hexane extract. Considerable zone of inhibition was observed for both the extract against S.
aureus and E. coli. The computational studies were carried out for all components to calculate physicochemical
parameters and drug likeness and portrayed that all components found in compliance with the Lipinski rule of five and

have the bioactivity score in the category of active drugs.
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INTRODUCTION

Currently the dermatophytres are usually treated by the
commercially available antifungal agents in spite of their
side effects and cell toxicity. The cell cell toxicity and the
side effects by the available therapeutic agents prompting
researchers to establish a novel approach employing the
plant materials. Exploring the unexplored aspect of the
plants for developing antidermatophytic drugs is a novel
attempt which needs further investigation. There are 250
genera and 200 species belong to Apocyanaceae family
and genus Carissa is among the seven genera found in
Saudi arabia'®. The genus is well reported to possess the
components such as cardiac glycosides, sesquiterpenes,
flavonoids, phenolic compounds, lignans, chlorogenic
acid derivatives®®, Generally, C. edulis is applied to treat
headache, chest complains, rheumatism, oedema,
gonorrhoea, syphilis, rabies and it is also used as a
remedy for fever, sickle cell anaemia, cough, ulcer,
toothache, and worm infestation®®. Variety of research
has been carried out to evaluate the drug likeness and
physicochemical properties for better understanding with
respect to the potential antiomicrobial efficacy of the
components present in plat extract'®:, In a variety of
studies C. edulis has been found to act as potential
antiviral, anticonvulsant, antiplasmodial, antimicrobial,
analgesic diuretic as well as hypoglycaemic activity®12-26,
Recently the root bark extract of C. edulis has been
investigated as an anticonvulsant agent’. In recent study
the ethanol extract of C. edulis Vahl. root bark was
evaluated for antimicrobial and cytotoxicity studiest®.
Some other studies also represented the importance of C.
edulis extract!®?%, In search of some new potential
therapeutic antimicrobial agents, our study targeted the

extraction of C. edulis and screening against the isolated
burn skin pathogens and computational studies.

MATERIALS AND METHOD

Extraction and phytochemical screening

Aerial parts of C. edulis Vahl obtained from Aqubat
Tanouma Baljorashi, southern region of Saudi Arabia,
were dried, powdered and were extracted using the
solvents methanol and n-hexaneS. The phytochemical
screening of the plant extract portrayed the presence of
components 1-8 shown in the figure-1.

Antimicrobial screening

The isolated, identified and biochemically characterized
pathogens: Pseudomonas aeruginosa, Staphylococcus
aureus, acinetobacter baumannii, Klebsiella spp, Proteus
vulgaris and Escherichia coli were sub-cultured in
nutrient agar medium and incubated for 18 h at 37 °C,
using
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Figure 1: Exhibiting the structures of components
present in the C. edulis Vahl extract 1-8

*Author for Correspondence


http://www.ijppr.com/

Essa et al. / Isolated Burn Skin...

Table 1: Representing the zone of inhibition of the methanol extract of C. edulis Vahl, against the isolated pathogens

from burn patient.

Pathogens Effect of n-hexane extract on Microorganism

50 pg/ml 25 pg/ml 12.5 pg/ml 6.25 pg/ml 3.125 pg/ml
P. aurigenosa 18.32+0.14 14.22+0.42 10.14+0.22 - -
S. aureus 20.12+0.22 17.04+0.32 14.72+0.22 12.30+0.08 10.10+0.12
P. vulgaris 13.16+0.12 10.14+0.10 - - -
E. coli 21.23+0.15 18.23+0.10 17.14+0.12 15.25+0.20 12.24+0.16
Klebsiella spp. 19.12+0.06 16.72+0.32 13.27+0.10 10.40+0.17 -
A. baumannii 17.32+0.08 14.76+0.14 10.37+0.14 - -

Table 2: Representing the zone of inhibition the n-hexane extract of C. edulis Vahl, against the isolated pathogens

from burn patient

Pathogens Effect of methanol extract on Microorganism
50 pg/ml 25 ug/ml 12.5 pg/ml 6.25 ug/ml 3.125 pg/mi

P. aurigenosa 14.32+0.12 12.16+0.18 10.32+0.22 - -

S. aureus 15.16+0.31 13.12+0.10 10.72+0.12 - -

P. vulgaris 11.23+0.12 - - - -

E. coli 17.15+0.39 14.18+0.21 10.33+0.10 - -
Klebsiella spp. 15.32+0.41 10.14+0.08 - - -

A. baumannii 14.34+0.14 10.21+0.34 - - -

Table 3: Representing the zone of inhibition of the Physicochemical parameters & drug likeness were

standard, methanol and hexane, against the isolated
pathogens from burn patient.
Microorganism

Ciprofloxacin  Methanol Hexane

(10 pg/ml)
P. aurigenosa 34.24 +0.31 - -
S. aureus 21.46 +.31 - -
P. vulgaris 24.56+0.27 - -
E. coli 23.82+0.47 - -
Klebsiella spp. 21.34+0.42 - -
A. baumannii 18.76+0.30 - -

Ciprofloxacin as positive control and hexane and
methanol as negative control?®-2°,

Physicochemical properties and bioactivity score

All the parameters for physicochemical properties and
bioactivity score were checked with the help of software
Molinspiration drug-likeness score online  (www.

molinspiration.com)?-3,

RESULTS AND DISCUSSION

Antimicrobial screening

The results of antimicrobial evaluation against all the
burn skin pathogens were portrayed that methanol extract
has more antimicrobial potential than the n-hexane, the
detailed results are provided in the table-1, 2 & 3. From
the results it can also be observed that the methanol
extract of C. edulis Vahl found more active against S.
aureus and E. Coli up to 3.125 pg/ml, while against P.
aurigenosa and A. Baumannii, the effect is observed only
up to 12.5 pg/ml. On the other hand the antimicrobial
effects against all pathogens, studied were found limited
to the concentration up to 12.5 pg/ml, after this
concentration no effect was observed.

Physicochemical properties & bioactivity score

calculated employing the above protocol and results
exhibited that all the components of C. edulis Vahl are in
compliance with the Lipinski rule of five and also have
the bioactivity score in the category of active drugs.
Lipinski rule o five state’s that for an active drug the
parameters such as molecular weight, hydrogen bond
donors, hydrogen bond acceptors, partition coefficient
and number of violation should be within 500, 5, 10, 5
and 4 correspondingly. The properties studied described
molecular flexibility, permeability and chance for binding
to the receptor. On the other hand for an active drug the
bioactivity score is more than 0.00 then it is active, if -
0.50 to 0.00 then moderately active, if less than -0.50 then
inactive. The calculated bioactivity score portrayed that
the bioactivity score for all the component is lying under
the category of active drugs, table-4,5.

CONCLUSION

The aerial parts of C. edulis Vahl was extracted and
screened against the isolated burn skin pathogens. The
results for screening against burn skin pathogens
explained that the methanol extract has more potential
therapeutic effect than the hexane portion. The
components of the plants obtained by phytochemical
screening were subjected for calculation of molecular
properties such as drug likeness and physicochemical
properties. The computational studies showed that all the
components are following the Lipinski rule of five and
have significant bioactivity score corresponding to the
zone for active drug. The designed approach to analyse
the antimicrobial activity of C. edulis extract and the
calculation of molecular properties described that it can
be used as the future antimicrobial agent will also help
researcher for further research and development.
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Table 4: Representing the physicochemical properties of all the components of C. edulis Vahl extract.

Physicochemic Components
al property 1 2 3 5 6 7 8 Standard
score
miLogP -0.45 0.12 -0.36 2.22 1.99 1.99 0.45 0.43 -0.701
TPSA 164.74 190.28 21050 120.36 120.36  120.36 68.16  79.15 74.569
Natoms 25 32 33 23 23 23 17 16 24.0
MW 354.31 448.38 464.38 316.26 316.26 316.26 250.34 23429  331.347
nON 9 11 12 7 7 7 5 5 6
nOHNH 6 7 8 4 4 4 2 3 2
Nviolations 1 2 2 0 0 0 0 0 0
Nroth 5 4 4 2 2 2 10 4 3
Volume 296.27 36419 37221 25761 257.61 257.61 256.39 227.72 285.46
Table 5: Representing the bioactivity score of all the components of C. edulis Vahl extract.

Bioactivity score Components

1 2 3 4 5 6 7 8 Reference

GPCR ligand 0.29 005 006 -011 -010 -0.10 -0.32 0.03 0.12
lon channel modulator 0.14 -0.05 -0.04 -0.27 -0.26 -0.26 -0.17 0.20 -0.04
Kinase inhibitor -0.00 010 013 0.21 0.25 0.25 -0.30  -0.35 -0.07
Nuclear receptor ligand 0.74 020 020 0.27 0.28 0.28 -0.31 -0.02 -0.19
Protease inhibitor 0.27 -0.05 -0.06 -0.27 -0.30 -0.30 -0.36 0.04 -0.21
Enzyme inhibitor 0.62 041 042 0.20 0.22 0.22 0.02 0.66 0.28
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