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Abstract

Community acquired Methicillin resistant Stap/mioccuss aureus
(CA-MRSA) is a strain of Staphylococcus aureus that is resistant to a
large group of B- lactaim antibiotics and are most commonly isolated ina
community and spreads as a silent killer pathogen. In this study the
spread of MRSA among the school going children community was
analysed and to prevent its spread an herbal handky was designed
using the hot aqueous neem extract and as a novel treatment regimen
the antibacterial protein (Bacteriocins) of Staphvilococcus aureus was
characterized immunologically and haematologically and is proven that
at lower concentrations it can be used as a magic bullet molecule in the
treatment of multidrug resistant superbugs.

Smph_y./ococcus aureus also known

as golden staph frequently living on the skin or
nose of a person and causes a wide range of
illness ranging from minor skin to major
respiratory diseases which is now spreading
as a silent killer pathogen among various
communities and they are also found to be
multidrug resistant* which is an alarm to the
society to search for a novel preventive and
treatment methodology. In this regard the
school going children community was selected
and the prevalence of CA-MRSA among the
age group of 5-10 years of both sexes was
statistically recorded and the strains were isolated,
confirmed and were let through molecular
profiling studies. As a preventive measure for

the spread of this deadly pathogen an herbal
handkerchief was designed using the aqueous
and methanol extract of neem and the handky’s
antibacterial activity too was assayed based
on ATCC standard' so that it can be provided
to school going children to prevent its spread
among that community. A treatment method
too was sought by exploiting the staphylococcin
(Bacteriocin —antimicrobial peptide) producing
nature of the MRSA strains which can be used
as a novel magic bullet against the same
species. The strain producing bacteriocin was
identified, the bacteriocin molecule was
extracted and its antibacterial nature, physio-
chemical property, molecular weight, Immuno
toxiological property was studied in detail and
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in all these studies promising results were got
which shows that the isolated protein can be
used to design a drug which can be used to treat
CA-MRSA.

Sample :

Thousand nasal swabs were collected
from the anterior noses of school going children
from various schools in and around Coimbatore.
The age group was from 5-10 years and were
of both sexes.

Sample processing and isolation of Staphy-
lococcus aureus :

The swabs collected were transported
to the laboratory in sterile peptone broth and it
was incubated for one hourat 37°C. The broth
was then used to inoculate mannitol salt agar
plates after 24 hours of incubation the yellow
colour mannitol fermenting colonies were
selected and subcultured on to nutriet agar
slants and these cultures were used for further
screening’.

Identification and confirmation of CA-
MRSA :

The isolates were confirmed as
Staphylococcus aureus based on standard
biochemical test according to Bergy’s manual
of systemic bacteriology.

The confirmed Staphylococcus aureus
were identified as methicillin resistant strains
based on the oxacillin salts screening and
oxacillin disc diffusion assay’. Molecular level
confirmation of MRSA was done by detecting
the mecA gene by PCR. Among the MecA
gene positive MRSA strains; the community

acquired MRSA were screened by the
molecular profiling of the PVL toxin gene®.

Prevention of CA4- MRSA :
Herbal handky :

The medicinal herb neem was selected
and the plant was got from TNAU, Coimbatore.
The leaves of the plant were plucked and dried
in shade and powdered. The powder was
packed in the soxhlet apparatus and the methanolic
acid aqueous extracts were got, these extracts
were tested for their antibacterial activity by
agar well diffusion assay” and the extract was
coated on to cotton woven fabric by pad dry cure,
direct application and by micro encapsulation
methods'* extract coated fabric too was assayed
for its antibacterial activity by parallel streak
method and agar diffusion method based on
ATCC standards (ATCC Manual)'.

Treatment of CA-MRSA :
Magic bullet :

For the treatment of CAMRSA, the
bacteriocin producing nature of the isolates
were identified by spot and lawn assay and
the protein molecule staphylococcin (Bacteriocin)
was precipitated by Ammonium Sulphate
precipitation method and was purified by
dialysis and by column chromatography. The
purified protein molecular weight was analysed
by SDS — PAGE and the protein's antibacterial
activity was confirmed by agar well diffusion
and agar disk diffusion methods”. To use the
profile as a drug molecule, its toxicity and
immunological nature was analysed by animal
studies which was done on albino mice and it
was found that the protein molecule was non
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Table-1. Sample size
Age ] ) CAMRSA
S.No. group s MBSA souns strains
Male Female Male Female Male Female

1 5-6 300 170 222 83 150 20

2. 6-7 175 80 98 43 52 12

3 7-8 150 65 63 23 33 12

4 8-9 25 14 8 2 2 0

S 9-10 2 12 5 3 1 0

Table-2. Antibacterial activity of Neem

Neem extract
Methanolic Aqueous
1. Community acquired MRSA + B
# ->  Zone of inhibition seen
- ->  No Zone of inhibition

S.No. | Test organism

Table-3. Antibacterial activity of neem coated fabric

. . Activity spectrum
S.No. | Test organism Agar Parallel
Diffusion streak
1. Community acquired MRSA i -
+ -> Zone of inhibition seen

- -> No Zone of inhibition

Table-4. Activity spectrum of staphylococcin

) Activity spectrum
S.No. | Test organism Agar  well Agar  disk
Diffusion Diffusion
1. Community acquired MRSA + +
toxic at lower concentration'”. resistant to methicillin.
Table-1 shows the total number of Table-2 shows the antimicrobial activity

samples collected from the different age group  of methanolic extract of neem by agar well
of children of both sexes and the number of  diffusion method and in table three is antimi-
methicillin resistant strains among the isolates  crobial activity of neem coated fabric.

and finally the number of community acquired

methicillin resistant strains which were also Table-4 shows the activity spectrum
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of the staphylococcin (Bacteriocin) of the
isolated 282 strains of community acquired
methicillin resistant strains and only 132 strains
produced bacteriocin and had antibacterial
activity against community acquired methicillin
resistant Staphylococcus aureus.

The staphylococcin (Bacteriocin)
activity was similar to the reports of Hsu and
wiseman on Sl(zphylococci.S The bacteriocin
activity was also found to be similar to be works
of Jettan and Vogels’.

The molecular weight of the bacteriocin
was 10 dalton which is quite smaller when
compared to the eatlier reported molecular weight
of staphylococcin1 I Albino mice was used as
the animal model to predict the immunogenic
and toxigenic nature of bacteriocin for human
use. Ouchterlony test of the bacteriocin was
performed to check its antigenicity where by
no lines of precipitation was observed but it
reacted with mice antisera taken after immuni-
sation with different dozes of bacteriocin. For
the toxological studies of bacteriocin when mice
was injected with varying concentration no
abnormal effects i.e. abnormal motor activity,
sedation, hypnosis, changes in respiration ,
body weight was found in both controls and
test groups. The biochemical parameter and
the hematological parameter too were not
affected which shows that the hypothetical
staphylococcin could actasan potential reservoir
of therapeutic interventions.
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