Research Article/Review Article Journal of Computing, Science &Technology.Vol.1 Issue 1, 2024

Journal of Computing, Science &Technology

https://focjournal.unidel.edu.ng/
editorjest@unidel.edu.ng

ISSN: ....... Online

Determination of Minimum Inhibitory Concentration of Clinical Isolates

From a Hospital in South -South Nigeria

Clement Ndudi Isibor' & Johnson .D Jemikalajah?
'Department of Medical Laboratory Science, Faculty of Basic Medical Science, University of Delta, Agbor, Nigeria. Department of
Medical Laboratory Science, Faculty of Science, Delta State University Abraka

Clement.isibor@unidel.edu.ngl, Jjemikalajahjohnson2007@yahoo.com?

Corresponding Author’s Email: clement.isibor@unidel.edu.ng

ABSTRACT

Article Info

Infections caused by microorganisms have become a significant public health concern in Nigeria,
leading to increased morbidity and mortality rates. This study was designed to evaluate the in-vitro
activities of three commonly prescribed quinolone and cephalosporin agents against clinical
bacterial isolates from Central Hospital Warri. The minimum inhibitory concentrations (MIC) were
investigated using the agar dilution method. The invitro activity of quinolones- pefloxacin,
ciprofloxacin, ofloxacin were compared with 3 other agents namely ceftazidime, cefuroxime, and
gentamicin. Pefloxacin showed greater activity followed by ofloxacin and ciprofloxacin. Overall,
the MICo values for the quinolones, ciprofloxacin, pefloxacin, and ofloxacin were below 2 mg/l.
Pefloxacin and ofloxacin inhibited 90% of isolates of Escherichia coli, Klebsiella sp,
Staphylococcus aureus and Proteus sp at values <0.6mg/l. The MICy value for ciprofloxacin was
higher with 1.76 mg/l as MICyy, for Klebsiella sp in this study. Against Pseudomonas aeruginosa,
ofloxacin had MICyg values of 2.75 mg/l. The MICy for Staphylococcus aureus was 0.5, 0.7 and 1.2
mg/l respectively for pefloxacin, ofloxacin and ciprofloxacin. Pefloxacin was therefore adjudged
the most active of the quinolone compounds in this study. However, the in-vitro potency of
pefloxacin was equivalent to that of ofloxacin which could be prescribed as an alternative, but
greater than those of cefuroxime, ceftazidime, and gentamicin. It is therefore pertinent to state that
medical laboratories should periodically review their antibiotic usage to curb the resistant issues
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1.0 INTRODUCTION

Bacterial infections are linked to an increased risk of
morbidity and mortality. Antimicrobial susceptibility
testing is becoming more important due to the rising
resistance of organisms to existing antimicrobial
treatments. It is performed to identify which antimicrobial
regimen is specifically effective for individual patients
under laboratory conditions [11]. The inefficacy of current
medical therapies in addressing bacterial infections
necessitates a proactive search for therapeutic approaches
and the meticulous selection of antibiotics, considering a
range of parameters, notably microbiological aspects.
Minimal inhibitory concentration (MIC) defines in vitro
levels of susceptibility or resistance of specific bacterial
strains to applied antibiotic [6]. The emergence and
persistence of antimicrobial resistance among clinical
isolates pose significant challenges in health care settings.
This study seeks to provide insights.

of the minimum inhibitory concentration of clinical
isolates against routinely used drugs for antimicrobial
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susceptibility testing in Central Hospital Warri, Delta State
Nigeria.

2.0 METHODOLOGY

2.1 Setting

This laboratory-based study was carried out at the
Department of Laboratory Services, Central Hospital
Warri, Delta State, Nigeria.

2.2 Isolates:

One hundred and eighteen (118) isolates recovered from a
clinical sample were used. The isolates were identified and
characterised using standard bacteriological techniques [2].

2.3 Antimicrobial agents

The following commonly prescribed antimicrobial agents
were tested. These include three (3) fluroquinolones
(ciprofloxacin, ofloxacin and pefloxacin); Two (2)
cephalosporin (cefuroxime and ceftazidime); and one(1)
aminoglycoside (gentamicin). The antimicrobial agents
were dissolved into sterile distilled water as according to
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manufactures instructions. A stock solution was prepared
aseptically. Antimicrobial agents were diluted from the
stock solutions to make as series of two-fold dilutions.

The minimum inhibitory concentration (MIC) of the
antibacterial agents were determined using the agar
dilution method [14] and as checked in accordance to the
Clinical Laboratory Standard Institute antimicrobial
susceptibility testing standards guidelines (Wayne, 2015).
A range of dilutions of antibacterial agents at 20 times the
final concentration required in the agar was made in sterile
distilled water. One millilitre of the appropriate
antimicrobial concentration was added to 19ml molten agar
in glass universal bottle and mixed gently avoiding the
formation bubbles and poured into a suitably labelled
Petridish. A growth control plates were to gel and then
dried in a non-humidified incubator at 35 — 37°C until all
surface moisture had been removed. The plated were
incubated with 0.02 ml of an overnight culture of the
bacterial isolates diluted1/100 (containing 10° cells/ml)
using sterile micropipette tips and incubated at 37°C. The

MIC of the antimicrobial agents tested were defined as the
lowest concentration of the agent which inhibited visible
growth of the test organism after 18-24 hrs incubation at
37°C[1].

3.0 RESULTS AND DISCUSSION

The present study was carried out to determine the MICs
of six commonly prescribed antimicrobial drugs. The
Overall the MICoqy values for the quinolone was below 2
mg/dl. These findings are like those of Gupta et al.,
2020[4]. The MICy values of the quinolones observed in
this study were less than 2 mg/l except for Pseudomonas
aeruginosa, which had an MICq value of 2.75 mg/l for
ofloxacin. The minimum inhibitory concentration (MIC)
which underlies all antimicrobial susceptibility testing is
largely ignored in the decision-making process of optimal
drug selection[8].

Tablel shows the cumulative minimum inhibitory
concentration of isolates to the tested fluoroquinolones.

Table 1.MIC value of fluoroquinolones among the bacterial strains tested.

Number of olares Inhibited by (mg/l)

Orpranisms Ansibeterial
agents 0002 05 1 2 4 g a2 o 125 234
4 5
Ciptoflonacin - 4 8§ T 10 - 1 3 1 3 - -
Sembylococcus Olloxagin 1 68 12 7 2 4 - - - - -
atireus (3T
Pefloxacin 1 15 8 11 - - - - - - -
Ciprofloxacn - - - - - 1 - - - - - -
Streptococous sp (1)* Ofloxagin - - - - | - - - - - - -
Peflonacin - - 1 - - - - - - -
Ciproflexa = = 10 7 f 4 2 - 2 1 2 -
cin
Kiehslella §p (33 Ofloxacin 2 19 2 - - - 4 - - - -
Pefloxacin - 21 13 7 - - - - - - -
Ciprofloxgein 2 - 10 5 3 - - - 1 3 1 -
Fscherioita colf (26)  Ofloxacin 4 5§ 9 2 2 - - - 1 2 - -
Pefloxacin T 6 3 - - - - - - -
Ciprofloxgem - - 4 2 - y. - - - 2 - -
FPrateus sp (10)* Ofloxacm 1 3 2 1 - - - 1 1 - 1 -
Pellowacin -1 12 5 1 3 - - - - - -
Ciprofloxacin 1 - - k| 3 l - - - - - -
Poeudomonas L Ofoacin - - 1 1 11 2 -1 -1 -
ruginosa Pefloxacin - = 2 5 - 3 - - - - - -
(11t
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Table 2: MIC value of cephalosporins among the bacterial strains tested.

Ninnber af fnofatex Infibited by fmw'l)

Organisims Awnribacterial apees
o04a% M2 0.5 1 125 25 5 ) L ¥ 30 Jn raq FAT]

Cefuroxime - 2 - 7 2 B 4 E! 2 - 4
Stapfriicoccrs e [37)*

Ceftazidmme - - 2 ] i 5 7 ] 1 2 k] 2 1

Cefuromime - - - - 1 - - - -
Streplocnecis s (T)*

Ceftazidime - - - - - 1 - - -

Cefiroxinc - - - 3 7 9 2 4 - 4 4
Klebyiella Sp (33)*

Cefiazidime - - - 7 1 5 6 10 - - - - 2 1

Cefiroxime - - - - | L. 2 1 - 1 3
Excherichia cali (26) ¥

Ceftaridime - - - a 3 2 g - 2 1 -

Cefrged - - 4 5 - 1 - - -
Proteus sp (10} * me

Ceftaridime - - - 1 2 1 2 1 - 1 2 -

Cefronime - - 1 a 2 1 1 - - -
Frendomonas aerugirora (117 %

Cellazidime - - - 1 2 1 4 - 2 1

*=Number tested in parentheris

The MIC range of ciprofloxacin was between 0.25 - 8 mg/1
for susceptible organisms. For Staphylococcus aureus,
Escherichia coli 0.04 - 2 mg/l, Proteus sp. 0.5-4 mg/l,
Pseudomonas aeruginosa 0.04 - 2 mg/l and Klebsiella sp.
0.5 8 mg/l, while Streptococcus sp was susceptible at
concentration of 4 mg/l. MIC range for

ofloxacin was 0.04 - 128 mg/l, while the killing ranges
were observed, for susceptible organism were between
0.025 - 8mg/l, while resistant organisms had range of 32-
128 mg/l The MIC for individual species were
Staphylococcus aureus 0.04-4 mg/1, Escherichia coli 0.5

- 8 mg/l, while Klebsiella sp. and Proteus species had MIC
range of 0.04 - 1 mg/l. Two isolates Pseudomonas
aeruginosa had an MIC value of 128 mg/l, Streptococcus
sp was susceptible at concentration of 2 mg/l. The overall
MIC for pefloxacin ranged from 0.25 - 8 mg/l. The MIC

ranges for individual species were Staphylococcus aureus
0.25 4 mg/l, Klebsiella sp. 0.25 - 2 mg/l. Escherichia coli
and Proteus sp. had the same MIC range of 0.04 - 4 mg/l
while Pseudomonas aeruginosa had arrange of 0.5-8mg/l,
Streptococcus sp was susceptible at concentrationof0.5
mg/l.

Table 2 shows the MIC values for the tested cephalosporins
in this study. The MIC values of cefuroxime against
isolates ranged from 0.2- 10 mg/l. For individual species
MIC ranges were Staphylococcus aureus 0.2 -1.0mg/l,
Streptococcus sp was susceptible at concentration of 2.5
mg/l. Escherichia coli 2.5 - 10 mg/l, Pseudomonas
aeruginosa 0.5 - 7.5 mg/l and Proteus sp 1-5 mg/l. The
MIC values ceftazidime susceptible organisms ranged
from 1 - 15mg/l. While resistance above 50 mg/l was found
in eleven isolates of Pseudomonas aeruginosa. The MIC

Table 3: MIC value of Gentamicin Among the Bacterial Strains Tested.

Nimber of frolares Inhiblted by (mg/)
Qrganisms
005 02 05 1 125 x5 3 75 o 13 M s 73 150
Staphylococrir aurens {37} - - - - - 4 11 s 2 - 31 -
Streplococcus sp (1HF - - - 1 - - - - - - - - - -
Kiebsielta Sp (337 - - - 3 - 8 4 2 4 3 3 1 -
Escherichia coli (26) - 3 1 4 - 5 2 1 - 1 5 3 1 -
Froteus gp (107 - - - - - 1 4 2 - - 2 1 -
Frevdamonas aeruginosa (L1* - - 4 4 - 2z 1 - - - - -
= Number ested in parenthesis
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ranges for individual species were Staphylococcus aureus
0.5 - 15 mg/1, Klebsiella sp. and Proteus sp. had the same
MIC range of 1 - 7.5 mg/l with Escherichia coli and
Pseudomonas aeruginosa showing the same range of 1-
Smg/l. Indicating that ceftazidime has a better anti
Pseudomonal and Proteus sp. activity. Streptococcus sp
was susceptible at concentration of7.5 mg/l.

Table 3 shows the MIC value of gentamicin. The
gentamicin MIC ranged from 0.2 - 30mg/l. The MIC ranges
for individual species were 2.5 - 10 mg/l for
Staphylococcus aureus, Escherichia coli 0.2 - 12.5 mg/l
Proteus sp. 2.5 - 7.5 mg/l, Pseudomonas aeruginosa 0.5-5
mg/l and Klebsiella sp 2.5-5 mg/.

Table 4 shows MIC values of the agents required to inhibit

sp. pefloxacin inhibited 90% of isolates at 0.6mg/l,
ofloxacin,0.5 mg/l, and ciprofloxacinl.76 mg/l.
Escherichia coli was inhibited by0.25 mg/l, pefloxacin,
ofloxacin 0.5mg/l and ciprofloxacin 0.7 mg/l. pefloxacin
0.32 mg/1, ofloxacin 0.36 mg/l and ciprofloxacin 1.25 mg/I
inhibited 1isolates of Proteus sp. While 90% of
Pseudomonas aeruginosa isolates were inhibited at a
concentration of 0.5mg/l for pefloxacin, ofloxacin 2.75
mg/l, and ciprofloxacinl.0 mg/I.

The emergence of organisms that are resistant to the
majority classes of antimicrobial agents has become a
serious public health concern. Due to the selection pressure
created by misuse of antibiotics, the emergence of
pathogenic bacteria species with antimicrobial resistance

Table 4: MICso and MICy Value for the Tested Antimicrobial Agent

Organisms Antibiotic Range MIC mg/1 50% MIC mg/l 90%
Pefloxacin 025-1 0325 05
Ofloxacin 004—4 04 0.7
Staphylocncetss mureus Ciprofloxacin 025-8 06 12
Cefuroxime 05-135 20 4.0
Ceflazidime 02-10 15 2.7
Gentamicin 25-10 23 40
Pefloxacin 025-2 03 0.6
Oflaxacin 0.04—-1 02 05
Klebsiella Spp Ciprofloxacin 1-8 0.98 1.76
Cefuroxime 1-75 20 40
Ceflazidime 1-10 2.4 43
Gentamicin 1-12.5 32 3.7
Escherichia coli Pefloxacin 0.04 -2 0.06 0.25
Ofloxacin 0.04-2 026 0.50
Ciprofloxacin 0.04-2 04 0.70
Cefuroxime 1-5 1.0 25
Ceftazidime 25-10 19 35
Gentamicin 02-125 L4 25
Pefloxacin 004-1 020 0.32
Ofloxacin 0.04—-1 020 0.36
Proteus spp Ciprofloxacin 05-4 0.75 135
Cefuroxime 1-7.5 168 30
Ceftazidime 1-5 0.6 1.08
Gentamicin 25-75 26 48
Pefloxacin 05-4 0.25 05
Ofloxacin 25-4 1.5 275
Pscudomonas acruginosa Ciprofloxacin 0.04-2 0.5 1.0
Cefuroxime 1.5 1.6 20
Ceftazidime 05-75 086 1.55
Gentamicin 05-5 0.72 1.31
90% of the strains. The MIC required to inhibit 90% of (AMR) is an expected evolutionary process [12].

Staphylococcus aureus isolates were pefloxacin 0.5 mg/l,
ofloxacin0.7 mg/l, ciprofloxacin 1.2 mg/l. For klebsiella
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Antimicrobial drug resistance is a leading cause of
treatment failure, prolonged hospitalisation and even death
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[ 7]. Drugs such as fluorinated quinolones appear to have a
place in the treatment of commonly acquired infection that
are resistant to previously established agents[10]. Although
fluroquinolones have proved effective in various types of
infection, they should seldom be the drug of choice[9].
Hence when treatment with fluroquinolone is considered for
specific infections certain guidelines should be followed.
First, a quinolone should be used when alternative
antibiotics are more toxic or less efficacious for specific
infections (King et al., 2000). Secondly, use of a quinolone
can be considered when a patient has a history of a severe
allergy or adverse effect to one or the usually indicated
antibiotics. Thirdly, a quinolone should be chosen when an
infection is caused by multiple resistant bacteria and usually
necessitates treatment with two or more antibiotics. Fourth,
a quinolone can be selected when use of a parentally
administered agent treatment of resistant bacteria can be
avoided. Fifth, changing treatment of a quinolone can be
considered for completion of parental therapy as an
outpatient. Quinolone should be prescribed when it is
clearly the preferred drug of choice for a particular
infection[5].The use of these drugs on a much more regular
basis would greatly increase the selective pressure for the
rise in resistance compared to a situation where they are
used as agents of second or third choice[3].

4.0 CONCLUSION

This study has shown that agents such as fluroquinolones
offer a viable alternative to older agents such as penicillin
and ampicillin in treatment of infections. It is therefore
advocated that the microbiology laboratory should
frequently review its cumulative sensitivity profile for
antibiotics to advise Clinicians on any changing
institutional trends so that empirical usage of antibiotics can
be adjusted accordingly. A State/National antibiotic
resistant programme should be carried out since the result
of such programme will aid in accumulating epidemiologic
data on resistance of medically important bacteria in
Nigeria.
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