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Abstract: This study analyzed the plasmid profiles of the etiologic agents of pyrexia of undetermined origin in
Ago Iwoye, Ogun State, Nigeria using alkaline lysis method while the susceptibilities patterns of the isolates
were determined using Kirby–Bauer disk diffusion method and interpreted as described by the standard
procedure of the National Committee on Clinical Laboratory Results obtained revealed ofloxacin as the most
active antibiotic showing 90.6% susceptibility Ceftazidine was the most resisted by the isolates as they elicited
hundred percent resistance against it. Also, 121 of the 127 screened bacterial isolates harbored plasmids of
various sizes yielding a plasmid frequency of 95.28%. In conclusion, there is a need to prevent and control the
development of antibiotic resistance by requesting for susceptibility profile of bacterial isolate prior to treatment
in order to optimize the therapeutic application of the deteriorated and non -deteriorated antibiotics.
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INTRODUCTION no-diagnosis category), the death toll was below 6%.

With the increasing reports of bacteria as important most common cause of classical PUO all over the world
biological agents of pyrexia of undetermined origin in even though the demographics vary from region to
Nigeria and in other parts of the world, several region and according to previous study performed at
investigators have reported concomitant invasive Kilifi District Hospital, coastal Kenya, infection is a
bacterial infections as one of the main etiological agents common cause of acute pediatric admissions that results
of pyrexia in several countries [1-3]. Some of these in substantial mortality in infants and young children [6].
infections carry poor prognosis, according to a study by This has necessitated the prompt detection of the
Vanderschueren et al.[4], where the mortality rate of large etiologic agent and the timely institution of appropriate
series of patients presenting with PUO in Belgium were antibiotic treatment for patients with pyrexia of bacterial
assessed,  the  attributable  mortality  rate   was 6.9% origin for restoration of a good health. Studies by
(first-year mortality: 6.0%). Malignancy was the main investigators from other countries indicate that Gram-
cause of death, being responsible for 11% of the fevers, positive and Gram-negative bacteria are the most
but for 60% of deaths. Half of the deaths due to commonly isolated pathogens in patients with pyrexia of
malignancy were caused by non-Hodgkin lymphoma. unknown origin but variations exist in etiologies, drug

In the other categories (infections, non infectious susceptibilities of pathogens, and antibiotic resistance
inflammatory disorders, miscellaneous disorders and the mechanisms.

According to De Kleijn et al. [5], Infection still remains the
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Gram positive bacteria such as Staphylococcus with lack of updates on trends in antibiotic resistance
aureus, coagulase negative Staphylococcus and patterns of pyrexic pathogens to inform treatment
Streptococcus pneumoneae have been implicated as guidelines in the care of pyrexic patients. This study was
etiologies of pyrexia in patients. In Gram negative- therefore aimed at filling the gaps mentioned.
mediated pyrexia, pathogens such as Pseudomonas
aeruginosa, Escherichia coli, Proteus sp. among others MATERIALS AND METHODS
have been isolated from pyrexic samples as etiologic
agents [3]. There are also indications that these Bacterial Strains: The strains of bacteria used in this
pathogens elicit dynamism in order to achieve clonal study were isolated from a study carried out by the first
success as agents of pyrexia coupled with their increasing author Mr J.B. Folorunso and properly kept at 4 C on
propensity to develop resistance against the commonly nutrient agar slants until needed.
used antibiotics [7]. 

According to Bennett [8], mechanisms of antibiotic Antibiotic Susceptibility Testing: In vitro susceptibility
resistance in bacteria are varied and include target to antibiotics    of    the   bacterial   isolates   was  done
protection, target substitution, antibiotic detoxification by the Kirby–Bauer  disk  diffusion method [12] on
and block of intracellular antibiotic accumulation. He Muller–Hinton (MH) agar. An inoculum of each bacterial
further buttressed that acquisition of genes needed to isolate was prepared by diluting its overnight culture to
elaborate the various mechanisms is greatly aided by a 0.5 MacFarland standard (1.5×10  CFU/mL) using sterile
variety of promiscuous gene transfer systems, such as MH broth. The standard antibiotic disks used from Oxoid
bacterial conjugative plasmids, transposable elements and (UK) were chloramphenicol 30 µg, gentamicin 30 µg,
integron systems, that move genes from one DNA system cotrimoxazole 30 µg, ofloxacin 5 µg, amoxicillin 30 µg,
to another and from one bacterial cell to another, not nitrofurantoin  200 µg, augmentin 25 µg, and ceftazidime
necessarily one related to the gene donor. 30 µg. The results obtained werinterpreted as sensitive or

Bacterial plasmids serve as the scaffold on which are resistant according to the National Committee on Clinical
assembled arrays of antibiotic resistance genes, by Laboratory guidelines [13]. E. coli ATCC 25922 was used
transposition (transposable elements and integrons, as a quality control strain.
insertion sequence common region (ISCR)mediated
transposition) and site-specific recombination Plasmid  Isolation:  Plasmid  extraction  of  127 isolates
mechanisms (integron gene cassettes). The evidence was  carried  out  using  alkaline  lysis method of
suggests that antibiotic resistance genes in human Takahashi  and   Nagano   [14].   Plasmid   DNA  bands
bacterial pathogens originate from a multitude of bacterial were detected by electrophoresis on 0.8% horizontal
sources, indicating that the genomes of all bacteria can be agarose  gel  pre-stained  with  ethidium  bromide
considered as a single global gene pool into which most, (0.5µg/mL)   and   visualized under  UV   light.   The  sizes
if not all, bacteria can dip for genes necessary for survival. of the plasmid DNA bands were determined by
In terms of antibiotic resistance, plasmids serve a central extrapolation  based  on  the  mobilities  of  Hind  III
role, as the vehicles for resistance gene capture and their digested  DNA co-electrophoresed with the plasmid
subsequent dissemination [8]. DNA samples [15]. 

Plasmids, which are extra chromosomal double-
stranded DNA materials, have been found to be useful for RESULTS
pathogens’ genetic diversity and prowess as infectious
agents. Profiling pathogens for their harbored plasmids In vitro susceptibilities of the recovered Gram-
has been found to be very useful in epidemiological positive and Gram-negative bacterial isolates to eleven
studies, diagnosis, and elucidation of mechanisms of drug antibiotics are shown in Table 1. Ofloxacin was found to
resistance [9]. Plasmids have also been found useful in be the most active antibiotic as 115 (90.6%) of the 127
knowing whether two or more strains of a pathogen tested isolates were sensitive to it. In summary, the
evolve from the same microorganism, thereby providing Ceftazidine was not efficacious on all the isolates as the
a reliable insight into the genetic relatedness of tested isolates showed hundred percent resistance to it.
pathogens in an environment [10, 11]. A total of 127 isolates were screened for the presence of

In Nigeria, there is a paucity of information regarding plasmids, of which 121 harbored plasmids, yielding a
the etiologic agents of pyrexia of unknown origin coupled plasmid frequency of 95.28% (Table 2). 
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Plate: Plasmid DNA profiles of MDR Salmonella typhi isolates

Plate 2: Plasmid DNA profiles of MDR Klebsiella pneumoniae

Table 1: Susceptibility pattern of all the bacterial isolates (N = 127)
Susceptible Resistant
------------------------------------------ -----------------------------------------

Antibiotic  N n (%) n (%)
Ceftazidine 127 0 0.0 127 100
Cefuroxine 127 24 18.9 103 81.1
Gentamycin 127 103 81.1 24 18.9
Cotrimazaxole 127 58 45.7 69 54.3
Ofloxacin 127 115 90.6 12 9.4
Amoxicillin 127 8 6.3 119 93.7
Augmentine 127 6 4.7 121 95.3
Nitrofurantoin 127 87 68.5 40 31.5
Chloramphenicol 127 6 4.7 121 95.3
Erythromycin 127 9 7.1 11 92.9
Tetracycline 127 5 3.9 15 96.1

Table 2: Molecular weights of Plasmids extracted from the examined bacteria
Number of Plasmid TNBHP
--------------------------------------------------------------------------------------------------------------- -----------------------------

Bacteria N None One Two Three Four n  %
Salmonella typhi 24 2 19 3 0 0 22 (17.32)
Klebsiella pneumoniae 20 2 14 3 1 0 18 ( 14.17) 
Proteus vulgaris 6 1 4 1 0 0 5 ( 3.93) 
Proteus mirabilis 14 1 10 2 1 0 13 (10.24)
Serratia marcescens 3 0 3 0 0 0 3 (2.36)
Escherichia coli 12 0 6 3 3 0 12 (9.44)
Pseudomonas aeruginosa 28 0 12 14 2 0 28 (22.04)
Staphylococcus aureus 20 0 9 8 2 1 20 (15.75)
Total 127 6 77 34 9 1 121 (95.28)
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DISCUSSION AND CONCLUSION 3. Egbe, C.A. and O.I. Enabulele, 2013. Aetiologic

PUO is an important medical problem and a major Patients in Benin City, Nigeria. Malays J Med Sci.,
cause of hospital consultation in Nigeria and beyond with 21(1): 37-43
mortality rates above 5% [4]. The present study indicated 4. Vanderschueren,     S.,     D.         Knockaert      and
that plasmid mediated multi drug resistant bacteria are the T.  Adriaenssens,  2003. From prolonged febrile
main etiologic agents of pyrexia of undetermined origin in illness to fever of unknown origin: the challenge
the studied region as shown by the high proportion of the continues. Arch Intern Med., 163: 1033-41. 
isolates (95.28%) harboring plasmids. Our results of 5. De Kleijn, E.M., J.P. Vandenbroucke and J.W. Van
pathogens’  antibiotic   susceptibilities   suggested   that der  Meer,  1997.  Fever of  unknown  origin  (FUO);
in vitro, beta lactam and extended spectrum beta lactam a  prospective  multicenter  study  of  167  patients
antibiotics have deteriorated as a treatment regimen for with FUO, using fixed epidemiologic entry criteria.
pyrexia with an overall resistance ranging from 43.3 to The  Netherlands   FUO   Study   Group.  Medicine,
100%. This observation is not surprising as it has been 76: 392-400.
reported that the third-generation Cephalosporins are 6. Berkley,  J.A.,  B.S.  Lowe,  I.  Mwangi,  T.  Williams,
highly resisted by organisms having enzymes associated E.  Bauni,   S.   Mwarumba,  C.  Ngetsa,  M.P.  Slack,
with resistance and such resistance may even be S.   Njenga,   C.A.  Hart,  K.  Maitland,  M.  English,
chromosomally encoded [16]. In Taiwan, Wu et al. [16] K. Marsh and J.A. Scott, 2005. Bacteremia among
reported that 21 (62%) of 34 S. marcescens isolates non- children  admitted  to  a  rural  hospital  in  Kenya.
susceptible to Cefotaxime exhibited an ESBL-resistant The New England journal of medicine, 352(1): 39-47
phenotype and all possessed CTX-M-3, suggestive of the 7. Iwalokun,  B.A.,  A.  Oluwadun,  K.A.  Akinside,
wide spread of such a beta-lactamase. In clinical context, M.T. Niemogha and O.F. Nwakorie, 2011.
our findings connote a possible reduction in the Bacteriologic and plasmid analysis of etiologic
therapeutic relevance of beta lactam and extended agents of conjunctivitis in Lagos, Nigeria. J. ophthal
spectrum beta lactam antibiotics in the treatment of inflamm infect, 1: 95-100.
pyrexia in Ago Iwoye which might be due to 8. Bennett, P.M., 2008. Plasmid encoded antibiotic
indiscriminate use of antibiotics,  poor  hygienic  practices resistance: acquisition and transfer of antibiotic
in hospitals and lack of monitoring of microbial drug resistance genes in Bacteria. British Journal of
resistance that have created suitable conditions for the Pharmacology, 153: S347-S357 .
emergency and uncontrollable spread of the ESBLs and 9. Falkow, S., 1975. Infectious multiple drug resistance.
Amp C enzymes [17] capable of degrading these types of Pion, London, pp: 253-271.
antibiotics. Elsewhere, Fluoroquinolones such as 10. Jamieson, A.F and D.F. Bremner, 1979.
ciprofloxacin are also the current recommended drugs of Characterization of plasmids from antibiotic-resistant
choice in the treatment of pyrexia [3]. However, to prevent Shigella isolates by agarose gel electrophoresis. J
and control the development of antibiotic resistance by Gen Microbiol., 113: 73-81.
pyrexic pathogens to these antibiotics and even optimize 11. Litwin,  C.M.,   A.L.   Storm,   S.    Chipowsky   and
the therapeutic applications of the deteriorated K.J. Ryan, 1991. Molecular epidemiology of Shigella
antibiotics, institution of therapy based on the infections: plasmid profiles, serotype correlation, and
antibiogram profile of pathogens is highly essential. restriction endonuclease analysis. J Clin Microbiol.,
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