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SUMMARY

This study was conducted to determine whether there exists the presence of plasmid from
Salmonella isolated from poultry farms in Abia and Imo states southeast Nigeria. Forty
Salmonella isolates were used for the study. The alkaline phosphate method of Birnboin and
Doly was employed. Three buffers A, B and C made up of different concentrations and volumes
with adjusted pH were used. A (400 mM Tris, 200 mM Na Ethylenediaminetetraacetic acid), B
(3 M Na, acatic acid) and C (10 mM Tris, 2 M Na Ethylenediaminetetraacetic acid). The test
organisms sub-cultured on MacConkey agar (MCA) were processed at various centrifugation
rates and time. The suspected pure plasmid deoxyribonucleic acid was mixed with ethidium
bromide and loading dye using agarose gel. The set up was viewed under ultraviolet
transillumination with gel documentation apparatus. Plasmid cure was conducted with ten
multidrug resistant Salmonella isolates. Danifor Biotechnology method was used for the plasmid
curing experiment. Three curing agents, sodium deodecyl sulphate curing agents (100), sodium
deodecyl sulphate (10 g or 10%) and nutrient broth (100 ml) were used. Plasmid DNA was
detected from the Salmonella isolates evidenced with bands at 100 bp. There was plasmid cure as
supported by the zones of inhibition by some of the antibiotics when compared with the original
isolates.
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INTRODUCTION

Salmonellae are zoonotic bacteria and are organisms and these include invasion,
associated with diseases of veterinary adhesion serum resistance and fimbriae
importance. The worldwide distribution of (Baumler et al., 1998). These virulence
human salmonellosis often parallels the factors are often encoded by plasmids and
patterns of trade of animal products and the plasmids are 50 to 90 kb in size and have
food and the migration patterns of humans been called serovar-specific plasmids (Gulig
and animals (Callaghan and Simmons, 2001; et al., 1993). The virulence plasmids of
Wong et al.,, 2007; Gilbert et al., 2010). Salmonella are important for bacterial
Several factors have been reported to be multiplication in the reticulo-endothelial
responsible for pathogenicity of Salmonella system of warm Dblooded vertebrates
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(Guiney et al., 1994). The virulence of
Salmonella species is associated with
combination of chromosomal and plasmid
factors (Oliveira et al., 2003).

Plasmids are defined as double stranded,
extra-chromosomal genetic elements that
replicate independent of the host cell
chromosome and are stably inherited (Ou et
al., 1990). There are different types of plasmids
that have been reported. Naturally occurring
plasmids are wild plasmids found naturally
in bacteria (Ou, 1993). Recombinant
plasmids are altered plasmids introduced
into the bacterium for genetic studies
(Summers et al., 1993), while cryptic
plasmids are those that serve no known
functions (Garner et al., 2007). Metabolic
plasmids carry some genes that help in cells
metabolism while virulence plasmids carry
one or several genes that confer virulence
properties on the bacteria cell (Manjistha
and Stuart, 2011). Conjugative plasmids are
those that are able to induce self-transfer
(Grohmann, 2003). Some of the known
functions coded by plasmids include:
antibiotic resistance, heavy metal resistance,
virulence, environmental adaptability and
persistence, and metabolic functions that
allow utilization of different nutrients
(Austin, 1984).

Metabolic plasmids are the plasmids that
lack genes to initiate self-transfer but do
encode the functions needed specifically for
transfer of their own DNA (Gerdes et al.,
1985). Suicide plasmids are the plasmids
which get transformed to another bacterial
cell but do not replicate further (Austin,
1984). Resistance (R) plasmids are large
conjugative plasmids that carry one or more
antibiotic resistance genes (Hayes, 2000).
Resistance plasmid can be conjugative or
mobilizable. Usually, R plasmids code for
their own replication and they are known to
have mobile genetic elements. Fertility (F)
plasmids are those that have complete gene
set to mediate self-transfer by conjugation.
Cells possessing it (donor) are termed F+
and those lacking it (recipient) are termed F-
. Previous studies have suggested that the
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presence of Salmonella plasmid may be
responsible for the antimicrobial resistance
experienced by most poultry farmers. Since
the farmers in the area of study have been
complaining of antimicrobial failures in the
treatment of Salmonella, the study was
therefore conducted to determine the
presence of resistance plasmids from
Salmonella isolates from poultry farms in
Abia and Imo states southeast, Nigeria.

MATERIALS AND METHODS
Salmonella isolation

Forty Salmonella (40) isolates were used.
DNA  amplification and  molecular
identification of Salmonella is according to
the procedure described by Nwiyi et al.
(2016).

Plasmid DNA isolation and detection

The alkaline phosphate method of Birnboin
and Doly (1979) was used for plasmid DNA
isolation. Three buffers and one solution
were used for the isolation: buffer A made
up of 400 mM Tris, 200 MM Na EDTA,
acetic acid with pH adjusted to 8.0; buffer B
made of 3 M Na, acetic acid with pH
adjusted to pH 5.5 and buffer C made of 10
mM Tris, 2 M Na EDTA, acetic acid with
pH adjusted to 8.0; and  lysing solution
made of 4% SDS and 10 mM Tris.

Each test organism was sub-cultured on
MCA and colonies of the organism were re-
suspended in 0.2 ml of buffer A and
vortexed for one minute, thereafter 0. 4ml of
lysing solution was added. The tubes were
inverted 20 times at room temperature and
then, 0.3 ml ice cold buffer B was added and
vortexed and thereafter kept on ice for 30
minutes. The mixture was
centrifuged at 3,000 x g for 15 minutes and
0.7ml of chloroform was added to the
supernatant and vortexed. After vortexing,
the mixture was centrifuged at 3,000
xg for 10 minutes. One milliliter of
absolute ethanol was added to 0.5 ml of
aqueous layer and kept on ice for lhour and
then centrifuged at 3,000xg for 30 minutes
and supernatant discarded. The pellet was
washed with 70 % ethanol, decanted and
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dried. One hundred microliter or 0.1 ml of
buffer C was

added to obtain a pure plasmid DNA.  Ten
micro liter of 100 bp molecular maker was
loaded and mixed with ethidium bromide
dye in the first well while 10 ul of each
sample + 2 ul loading dye were loaded in the
other wells of agarose. The set up was run at
90 v for 60 minutes in a 0.8% agarose gel
and viewed under ultraviolet
transillumination with gel documentation
apparatus (MB Fermentase United State of
America).

Plasmid curing

The procedure as described by Danifor
Biotechnology (2012) was wused. Ten
multidrug resistant isolates were used in
plasmid  curing  experiment.  Three
components make up the material that was
used for plasmid curing viz:  SDS curing
agents (100), SDS (10 g or 10%) and
nutrient broth (100 ml). The pH of these
three components was adjusted to 7.6 and
steamed for lhour and finally autoclaved
again. Half a mililtre of nutrient broth was
inoculated with aliquot collected from
overnight culture grown in Luria Bertani
broth containing antibiotics and incubated
for 24 hrs 37 °C. Inoculated nutrient broth

I
Figure 1: Plasmid profile of multiple drug

resistant Salmonella species analyzed with
0.8% agarose gel electrophoresis. L is 100 bp-
1kb ladder (molecular marker). Lanes 36, 47,
34, 39 and14 are positive for plasmid at 100
bp and Lanes 5and 21 are negative for
plasmid
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was incubated for 3-4hrs to allow minimal
growth of the organisms. SDS curing agent
sufficient to bring the concentration to 1 %
(W/V) was added to the nutrient broth,
thereafter incubated for 24-48 hrs at 37 °C.
The zone of inhibition of the suspected
cured Salmonella isolates were recorded and
compared with the original isolates.

Data presentation and analysis

Effect of curing on antimicrobial resistance
was presented in tables. Presence of plasmid
was presented in figures. All analyses were
performed at 5% significant level.

RESULT

Plasmid DNA from the 40 Salmonella
isolates was examined with 0.8%agarose gel
electrophoresis. Plasmid DNA was detected
in 24 (60.0 %) of the 40 isolates screened.
The plasmids were detected at 100 bp
(Figures 1 and 2). Out of the 10 Salmonella
isolates used for plasmid curing, four of the
isolates  were  cured. Gentamycin,
levofloxacin and perfloxacin were the
antibiotics that exhibited curing. The
inhibition zone before treatment with
ethidium bromide the plasmid curing agent
was 14 mm, 14 mm, 18 mm, 6 mm and 6

mm.

Figure 2: Plasmid profile of multiple drug
resistant Salmonella species analyzed with
0.8% agarose gel electrophoresis. L is 100 bp-
1kbladder (molecular marker). Lanes 25, 32,
27, 46, 19 and 16 are positive for plasmid at
100 bp while Lanes 18, 33, 10, 4, 22 and 3 are
negative for plasmid
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TABLE 1: Antibiogram of plasmid containing Salmonella before and after treatment with

sodium deodecyle sulphate

Inhibition zone diameter

Salmonella Isolate Prior to treatment (mm) After treatment(mm)
identity*

S10 (CN) 14 17
S19 (CN) 12 14
S22 (CN) 14 14
S24 (CN) 18 18
S25 (CN) 14 15
S34 (CN) 14 22
S36 (CN) 14 16
S39 (PEF) 18 23
S46 (LEV) 6 26
S47 (LEV) 6 28

* = jsolates identity. CN= gentamicin, PEF= pefloxacin, LEV= levofloxacin
Plasmid cure occurred in Salmonella isolates 10, 34, 39, 46 and 47

However, after treatment with the curing
agent, the zones of inhibition were 17 mm,
22 mm, 23 mm, 26 mm and 28 mm,
respectively (TABLE 1).

DISCUSSION

In this study, the Salmonella isolates
exhibited varying degrees of resistance to
different antibiotics and this is in agreement
with the report of Wegener et al. (1997).
Thus, microbial resistance is the loss of
sensitivity by a microorganism to an
antimicrobial to which it was originally
susceptible. The resistance can be acquired
by mutations in chromosomal DNA or by
the acquisition of extra-chromosomal
genomic material by means of plasmids and
transposons as reported by Vazquetz et al.
(2005). The growing resistance of
pathogenic bacteria to antimicrobial has
raised the concern that the widespread use of
antimicrobials in animal production may
promote the development of resistance
genes that can be transferred to bacteria that
cause disease in humans as reported by
Wegener et al. (1997).

This finding is consistent with Maloy et al.
(1996), who reported plasmid cure using
chemical agents such as acriflavin, acridine
orange or sodium deodecyl sulfate solution.
Also, the report of Posno et al. (1991) that
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antibiotics such as rifampin and mitomycin
and DNA intercalating dyes such acridine
orange and ethidium have shown cure of
many plasmids is in agreement with the
findings in this study. Due to plasmid loss,
the bacterium no longer has the genetic
advantage contained on the plasmid and this
was reported by Fuji et al. (1992). The
changes in bacteria characteristics and
structure have been reported to be as a result
of plasmid acquisition or plasmid
elimination. The report of Poppe and Glyes,
(1988) that the use of combinations like
ethidium  bromide, novobiocin  and
methylene blue resulted in curing six
plasmids from Salmonella of avian origin is
in agreement with the findings in this study.
The variety of curing agents may have
several different modes of action; they may
affect the membrane potential, membrane
permeability, protein lysis and the
processing of DNA eliminating certain types
of plasmids as reported by Boratynski and
Viljunem, (1991).

In this study, plasmids were detected in
eight of the 40 Salmonella isolates with
sizes of 80 bp to 100 bp respectively. This is
an indication that the resistance observed
was plasmid mediated and this is in
agreement with Kar (2008). Five Salmonella
isolates that were initially resistant to
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gentamicin, pefloxacin and levofloxacin
before plasmid curing were found to be
sensitive to these drugs after sodium
deodecyl sulphate treatment. This indicates
that resistance in these isolates was plasmid
mediated, while those Salmonella isolates
that were not still resistant after SDS
treatment suggest that resistance was
chromosomally mediated.

CONCLUSION

The antimicrobial resistance experienced in
many poultry farms in the study area is
likely due to the presence of plasmids as
suggested by the detection of plasmids in
this work.
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