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ABSTRACT

The failure of antimicrobial agents in the treatinehsome ailments has become a great concernatithhe
care practitioners. This could be as a result afdoiality drugs, sneaked into the market by thoke fake
them, thus, this study was carried out to evaldlée sensitivity of various brands of Amoxicillin Gn
Ampicillin on clinical isolates oEscherichia coli, Pseudomonas aeruginosa and Salmonella typhi. The

test organisms were clinical bacterial

isolates amied

from clinical samples from four

hospitals/laboratories in Delta State, Nigeria. Hmibiotics were subjected to two fold serial tidn
method to determine the Minimum Inhibitory Concetibn (MIC) from which the sensitivity of the
isolates to the various brands of the antibioties wetermined. The result showed that the sergit¥i
Escherichia coli, Pseudomonas aeruginosa and Salmonella typhi to the various brands of Amoxicillin are
54, 62 and 68% respectively. The result also rekahat the sensitivity ofEscherichia coli,
Pseudomonas aeruginosa and Salmonella typhi to Ampicillin are 64, 64 and 70% respectively. Tasult
further indicates that a mean sensitivity of thelates to Amoxicillin was 61%, while the mean
sensitivity to Ampicillin was obtained as 66%. T$tedy has therefore established the need for aneut
evaluation of antibiotics and other pharmaceutigalhe Nigerian markets.
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1. INTRODUCTION

Pseudomonas aeruginosa is an opportunistic gram
negative bacilli and one of the most important esusf
nosocomial infections, especially in patients vitlrns,
cystic fibrosis and neutropema or as part of themab
flora of the human skin.

When the host is immunocompromised,
opportunistic bacterium can quickly colonize ante@b
the burn and wound sites. Sinc@seudomonas
aeruginosa can rapidly spread from the wounds into
other organs via the blood stream as a resultrfnaber

this

of virulence factors, the clinical outcome in these
patients can lead to sepsis which is frequenthl fat

Escherichia coli is also gram-negative, facultative
anaerobic and non-sporulating bacteria (Iraeal.,
2009). The organism grows at 37°C but some labgrato
strains can multiply at 49°C. Growth can be driv®n
aerobic or anaerobic respiratiofscherichia coli is
notorious for causing serious and even life thraage
complication in humans, which include infectionstioé
urinary tract, wound, endotoxin induced shock,
meningitis (especially in neonates), bacteriaemia a
diarrhoea (Pearson, 2007).
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Salmonella typhi is related tdescherichia coli being opportunity to procure an effective antibiotic te b
members of the family Enterobacteriaceae. It iskmo administered. The antibiotic therapy will be coesatl
to ferment glucose and mannose but does not fermeninappropriate if the empirical drug selected, treseal
lactose or sucrose (Prescettal., 2005). It is often and method of administration are not efficient aghi
pathogenic for humans or animals when ingested.the causative pathogen (Pachaury and Kataria, 2012;
Infections cause bysalmonella typhi includes enteric  Adnanet al., 2013). This is why this study is carried out to
fevers (typhoid fever), Bacteremia with focal lessp  consider the various brands of Ampicillin and Anwitkin

enterocolitis (diarrhoeal disease), paratyphoidefeor in the Nigerian markets and determine their efficac
abdominal cramps (Sant@s$ al., 2001; Tortoraet al.,
2002; Prescotit al., 2005). 2. MATERIALS AND METHODS

Ailments which are caused byPseudomonas
aeruginosa, Eschericha coli andSalmonella typhi bacteria 2.1 Source and Collection of Clinical Specimen
are commonly treated using antibiotics such as eilipi

o Different clinical samples were collected from
and amoxicillin. Ampicillin is a beta-lactam antlic

: : . S patients who attended Out Patient Department (G#?D)
with trade names as Omnipen, Polycillin and Priecip the Delta State University Health Centre Abraka,

They are generally used in the treatment of indesti  cengral Hospital Warri, General Hospital Eku and
caused by bacteria. These infections include dections, Standard Diagnostic Centre Warri. The clinical sEsp
bladder infections, pneumonia and gonorrhoea. Thg d jhclude surgical wounds samples, sputum of patient
is also employed in the treatment of skin and skin-ith upper respiratory tract infection, burn woursgr
structure infections, intro-abdominal infections dan swabs from patients with ear infections, High Vagin
gynaecological infections (Adnaet al., 2013). The Swab (HVS) and mid stream urine. The samples were
antibiotic is known for its ability to penetrateetlgram  taken to the Microbiology Laboratory in Delta State
positive bacteria and in some cases the gram megati University, = Abraka, Nigeria  where various
ones. Ampicillin is noted for its amino acids thesip to microbilogical and biochemical test were carried tw
attack the formed membranes of gram negative bacter obtain the desired test organisms.
(Adnanet al., 2013). It also works against the enzyme
transpeptidase, which is a basic component neeglétakb
bacteria to form the membranes that surround them. Isolates were exposed to different brands of Aniltiric

In the same vein, Amoxicillin is also a beta-lactam and Ampicillin using the agar well diffusion methaal
antibiotic used for treating bacteria infection.isThrug is  accordance with the recommendation of the National
well easily absorbed by the human body and is lysseld Committee for Clinical Laboratory Standards, (NCCLS
as Amoxil, Dispermox and Alphamox. Amoxicillin wark  2002). The area showing no obvious visible growts w
by preventing the synthesis of bacterial walls tivét taken as the zones of inhibition that can be dedewith the
surround and protect them. Ampicillin and Amoxicill  unaided eye. Faint growths of tiny colonies, whielm be
are quite the same in basic composition. Amoxitilli detected only with a magnifying lens at the edgigneizone
works by cross linking the linear peptidoglycanymoér of inhibited growth, were ignored. Isolates havingone of
chains on the cell wall of the gram positive andatwe  inhibition equal to and greater than 12 n¥aJ mm) was
bacteria. In other words, the antibiotic weakene th taken to be sensitive, while the zone of inhibitiess than
defences of the invading organisms that make aopers 11 mm or equal to 11 mm was taken to be resistdrit (
sick. In effect, the function of both drugs is teeyent ~ mm) (Cheesbrough, 2002; Owhe-Ureghe, 2011).
the membranes of the bacteria from fully formingttsat P f e
the antibodies, other humoral substances and akllke 23. Determlna'Flon of Minimum  Inhibitory
human immune system can penetrate them and remove Concentration (MIC)

2.2. Determination of Zones of Inhibition

them. It is established that bacteria by itselincarsurvive The potency of a chemotherapeutic agent is usually
inside the human body without the protective wiéttiat expressed on the basis of the lowest concentration
surround it (Adnamt al., 2013). minimal inhibitory concentrations of antimicrobiaent

The three organisms considered in this study ang ve required to inhibit the visible growth of a partigu
common among patients attending hospitals in thdyst bacterial isolate in-vitro after overnight incubation
area and have posed some level of challenges both t(Nnela and Cox, 1988; Darab&t al., 2010). In
patients and clinicians. The physiological changjest determining the clinical isolates sensitivity to
occur in a sick person presents the clinicians theAmoxicillin and Ampicillin, the two-fold (Log) seail
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dilution method were employed (Jazani and Babazadehwhich there was no visible growth in the tube was
2008). The antimicrobial agent was prepared inrdlecwe  determined as the Minimum Inhibitory Concentration
with the method of Wood and Washington (1995) asid a (MIC) (Wiegand et al., 2008; Chayaniet al., 2009;
stipulated in the National Committee for Clinical Agboke and Esimone, 2011).

Laboratory Standards (NCCLS, 2002) guidelines.

Ten (10) sterile test tubes were arranged in diplas 3. RESULTS
rack for serial dilution and 1 mL of freshly prepdr o o
Mueller-Hinton broth was measured into the tesefub The clinical isolates used in this study were eggos

This was followed by the addition of 1 mL of dildte to amoxicillin and ampicillin to determine their
antibiotic stock solution into the test tube ande th inhibitory ability. The concentration of the antorobial
combination mixed homogeneously. A freshly cultured agent at which the organisms were inhibited was
isolates was mixed with 5 mL of peptone water arel t determined and presented as showrFigs. 1 and 2
mixture incubated at 35°C until it achieved thebidity ~ Figure 1 shows the MIC for amoxicillin whilé~ig. 2

of the 0.5 McFarland standard. 0.1 mL of the migtur shows the MIC for ampicillin.

containing the known organisms was then introduced The number of bacterial isolates that were sermstov
into the test tube containing the broth and thébittc. the various brands of Amoxicillin after inoculatitor 24
The combination was shaken vigorously to have ahours is presented iiable 1 On the other hand, the
uniform result. A tube containing isolate without humber of isolates that were sensitive to the ksaofd
antibiotic and un-inoculated tube were used as aAmpicillin is as shown inTable 2 These values shown
positive and negative control respectively. At émel of  in Table 1 and 2are used to determine the rate of
the 24 hours of inoculation, the lowest concentratit sensitivity of the test isolates to both antibistic

Table 1. The number of sensitive bacteria isolates to Aritixi
Number of isolates sensitive to amoxicillin

Organism Brand 1 Brand 2 Brand 3 Brand 4 Brand 5
Escherichia coli (n = 10) 2 1 9 6 9
Pseudomonas aeruginosa (n = 10) 4 3 6 8 10
Salmonella typhi (n = 10) 2 8 10 9
Table 2. The number of sensitive bacteria isolates to Aribixi
Number of isolates sensitive to amoxicillin

Organism Brand 1 Brand 2 Brand 3 Brand 4 Brand 5
Escherichia coli (n = 10) 8 4 3 8 9
Pseudomonas aeruginosa (n = 10) 8 3 2 10 9
Salmonella typhi (n = 10) 10 5 2 10 8
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Fig. 1. Minimum Inhibitory Concentration (MIC) of amoxicitlifor test isolates
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The rate of sensitivity of the clinical isolatestte

greater inhibition to the clinical isolates. This i

various brands of Amoxicillin is presented as shown followed by Brands 1 and 5 (87%), Brand 2 was 40%

in Fig. 3 while the rate of sensitivity of the clinical
isolates to the various brands of Ampicillin is
presented as shown kig. 4.

4. DISCUSSION

A total of three hundred clinical isolates made up that

of 100 isolates each dscherichia coli, Pseudomonas
aeruginosa and Salmonella typhi were subjected to
Amoxicillin and Ampicillin drugs using the two-fold
serial dilution technique. The result, as showrFig.
1 indicated that a dose of 62.5@ mL™ inhibited the

while Brand 3 was 23%.

Figure 5 shows that 54 and 64% dfscherichia
coli were sensitive to Amoxicillin and Ampicillin
respectively. This means that 46%Excherichia coli
were resistant to the use of Amoxicillin, while 36%
were resistant to Ampicillin. The result also shows
38% of Pseudomonas were resistant to
Amoxicillin, while 36% were resistant to Ampicillin
Salmonella typhi showed a resistance of 32% to
amoxicillin and 30% to Ampicillin. This indicatekat
61% of the test organisms were sensitive
Amoxicillin, while 66% were sensitive to Ampicillin

to

Brand 2, a dose of 62.5@ mL™" inhibited the growth of
Escherichia coli and Pseudomonas aeruginosa, while a
dose of 31.25ug mL™ inhibited Salmonella typhi. A
dosage of 3.90 g mt inhibited the growth of
Escherichia coli andSalmonella typhi for Brand 3 while
62.5 pg mL" inhibited the growth ofPseudomonas
aeruginosa. The application of Brand 4 to the isolates
showed an inhibitory dose of 31.25, 62.50 and 31§0
mL™* for Escherichia coli, Pseudomonas aeruginosa
and Salmonella typhi respectively. Brand 5 inhibited
the growth of the isolates by a dose of 7.81, 62560
15.62ug mL™ respectively.

The use of ampicillin againsEscherichia coli,
Pseudomonas aeruginosa and Salmonella typhi as
shown inFig. 2 indicated a required dose of 25.00,
25.00 and 6.251g mL" respectively to inhibit the

the antibiotics used in this study. This findingress
with similar work carried out by Jazani and
Babazadeh (2008) where they evaluated the sengitivi
of Pseudomonas aeruginosa isolates to Ciprofloxacin.
Their study showed that 50% of the isolates tested
were resistant to ciprofloxacin.

This study has thus indicated that the efficacies o
Amoxicillin and Ampicillin sold in the Nigerian
market differ depending on their brands. Reasons
which could be adduced for this difference ranges
from the fact that the active ingredients in these
antibiotics may be less than what is specified loa t
drug. The sensitivity of the antibiotic could alssult
from the deterioration of the active ingredient®eda
storage condition. One other factor which could be
responsible is the resistance developed by the

growth when exposed to Brand 1. However, a dose ofyrganism itself.

50.00, 25.00, 50.00g mL™%; 50, 25, 25ug mL™%; 3.13,
3.13, 3.13ug mL" and 12.50, 6.25, 3.18g mL™ are
required to inhibit the growth when exposed to Bran
Brand 3, Brand 4 and Brand 5 respectively.

The result of Amoxicillin indicates that a lower

dose of Brand 3, Brand 4 and Brand 5 is required to

inhibit the growth ofEscherichia coli and Salmonella

typhi when compared to other brands against thesensitivity

isolates. The use of Ampicillin recorded a highese
of Brand 2, Brand 3 againgEscherichia coli and
Salmonella typhi while other brands indicated a low
inhibitory concentration.

The result presented irig. 3 showed that Brand 5
(93%) showed greater sensitivity of the clinical
isolate. This is followed by Brand 4 (80%), Brand 3

This study was not able to determine the factors
which may have resulted in the non efficacies ahso
brands of the same type of antibiotic investigated.

5. CONCLUSION

This study, which is aimed at determining the
of Escherichia coli, Pseudomonas
aeruginosa and Salmonella typhi to various brands of
amoxicillin and ampicillin was carried out usingeth
two fold serial dilution method. The result showbdt
the sensitivity of Escherichia coli, Pseudomonas
aeruginosa and Salmonella typhi to the various brands
of Amoxicillin were 54, 62 and 68% respectively.€Th
result also showed that the sensitivity Edcherichia

(77%), Brand 1 (37%) and Brand 2 (20%). The result coli, Pseudomonas aeruginosa and Salmonella typhi to

shown inFig. 4 indicates that Brand 4 (93%) showed
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results of this study have shown that the effica@é
Amoxicillin  and Amplicillin were 61 and 66%
respectively. This study has therefore establistied
need for a routine evaluation of antibiotic in Niiga
markets, with the aim of detecting batches thatehav
deteriorated or are of substandard.
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