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ABSTRACT
A serological kit was prepared for the first time to detect bacteria that produce Gramicidin (S). Since, an immunocomplex
of antibiotic Gramicidin (S) was prepared followed by immunonization of laboratory animales to obtain specific
antibodies in their serum. Serial dilutions of the prepared antibodies were tested directly against samples of bacteria and
compared with control samples, which include bacteria that produce Gramicidin (S) (as a positive control) and the
bacteria that does not produce Gramicidin (S) (as a negative control) depending slide method after the incubation of
bacteria in a suitable media for 3 - 4 hours at 37˚C. The prepared kites were evaluated in reference Laboratories and
they proved to be highly sensitive (100%), specific (100%), more economic and reliable procedure, in addition to its
stability for more than one year. It was the first time to prepare a kit for detection of bacteria which produce Gramicidin
(S) directly within few minutes.
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1. Introduction
Gramicidin (S) (Scheme 1) has historically been employed
as a topical antibiotic for the treatment of infections from
superficial wounds. It exhibits strong antibiotic activity
against a broad spectrum of Gram negative, Gram-positive
bacteria and against several pathogenic fungi [1]. Gramicidin (S) produced by the Gram positive bacterium Bacillus brevis, it is a cyclodecapeptide, constructed as two
identical penta peptides joined head to tail, formally written as cycle (-Val-Orn-Leu-D-Phe-Pro-)2 [2]. It forms a
ring structure composed of five different amino acids, each
one used twice within the structure [3].

Another interesting point is that it utilizes two amino
acids uncommon in peptides, ornithine as well as the
unnatural stereoisomer of phenylalanine. It is synthesized
by Gramicidin (S) synthetase [4]. This antibiotic did not
melt in water or weak acid and weak alkaline solution,
but rapidly melt in alcohols, with melting point (226˚C 227˚C) and molecular weight ranges between (10601340) Dalton. It’s resistant to high temperatures of up to
(121˚C) for period of (90) minutes [5].
The purpose of this research was to find a rapid and
accurate immunological method for detection of antibiotic
Gramicidin (S) producing bacteria, by using antibiotic
immunogen to produce an antibody specific to Gramicidin (S).
The study showed that out of 12 isolates of B. brevis,
only four isolates had the ability to produce Gramicidin
(S) antibiotic, since the isolate B. brevis (Bb3) was most
efficient in production of the antibiotic [6]. It was suggested that strains produce Gramicidin (S) does not produce other peptide antibiotics [7]. The purpose of this
research was to find a direct immunological technique
characterized with sensitivity and specificity for the detection of antibiotic producing bacteria in short period.

2. Materials & Methods
2.1. Immune Complex Preparation (Binding of
Gramicidin (S) with BSA)
Scheme 1. Gramicidin (S).
Copyright © 2012 SciRes.
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15 ml distilled water without mixing.
Added 40 mg of the Gramicidin(S) (Gra.(S)) to 5 ml
of ethanol alcohol (95%) dissolve 30 mg of Carbon Diamide (CDI) in 5 ml of Di-methyl Formamide (DMF).
Later 4 ml of solution (CDI) was added to the solution
(BSA) and kept for half hour with continuous mixing.
Gramicidin (S) solution was added drop wise to solution (CDI-BSA) with continuously mixing. The mixture left for interaction (18) hours then dialyzed against
distilled water for 48 hours [8].
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2.2. Test the Immune Complex
1) Cellulose acetate paper electrophoresis: Test was
done by using cellulose acetate paper electrophoresis in
Educational Medical City laboratories [9].
2) Paper electrophoresis [10].

2.3. Production of the Antibody
(Anti-Garamicidine (S))
Immunogen was prepared by mixing the immunocomplex
once with complete freud adjuvant and later with incomplete freud adjuvant as a booster dose [11]. Laboratory
animals were injected intramuscularly and bleeded after
each booster dose to obtain serum.
Serial dilutions of serum were tested against Gramicidin (S) as antigen using precipitation ring method [12].

2.4. Final Diagnosis Kit
The prepared kit consists of:
1) Reagent: Included best dilution of anti-serum.
2) Positive control: Bacterial cell suspention (productive strain) in phosphate buffer.
3) Negative control: Bacterial cell suspention (non productive strain) in phosphate buffer.

3. Results & Discussion
Figure 1 showed the immune complex model which was
examined in comparison with both free BSA and Gramicidin (S). Results of the analysis forms three separated
different bands, the BSA band had cleared the site and
the status of normal, while the synthesized immune complex (BSA bond with Gramicidin (S)) at the site before
with a wider area than albumin band, whatever the same
concentration of both free and bond BSA had been used
in the experiment and the method adopted was cellulose
acetated paper electrophoresis [6,13].
The free antibiotic has not shown the opposite which
may be deported because of concentration, charge or a
lack of focus of the article.
Figure 2 showed previous result using a paper electrophoresis. It was also stressed the state of the link through
the complex nature consisting compared with both free
Copyright © 2012 SciRes.

Figure 1. Cellulose acetated paper electrophoresis ran (1:
ASA, 2: BSA-Gra.S, 3: Gra.S).

antibiotic and BSA. This stain was depended in our study
because of its nature that engages in the installation of
Gramicidin only.
Gramicidin (S) is a material of low molecular weight
was not able to stimulate the immune system of the laboratory animals and production of required antibodies.
Adopted many ways to prepare complexes antibiotic with
the types of protein of high molecular weight such as
BSA was found through experiments to produce new
complex [6,14,15]. Thus, the status of the link has been
required to prepare the appropriate antigen with high
molecular weight and can stimulate the immune system
[13,16]. The types of amino acids are help to make the
link with the BSA through the effective groups including
carboxyl and amines, which helps to link with a carbon
diamide [15,17]. As a results of active and booster dose
immunizing laboratory animals with prepared immune
complex which has stimulated the immune system of the
animals through production of antibody against Gramicidin (S) and that also proved the success of the research
procedures. The antibody was tested against the antibiotic
using precipitation ring test [18], which showed atypical
precipitation ring in the case of reaction between antibiotic (as antigen) and specific antibody if its present. As a
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result of this research we may be able to prepare Gramicidin (S) immunocomplex to obtain specific antibody,
which could be depended in prepation of specific diagnostic kit. Thease methods are non expensive and thus it
is standard practice to test only pre-screened individuals
rather than, for example, mass-screening of patients upon
admission to hospital. Apart from the (very expensive)
DNA testing methods, all of the known methods require
pure cultures of bacteria which have to be obtained from
the individual and then grown over at least 48 hours prior
to testing. This means that these known tests cannot be
used to obtain rapid results which would allow infection
control measures to be implemented at the earliest possible opportunity. The process could be applied to other
antibiotics which have composed of amino acid.

4. Conclusion
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