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Summary 

Six brands of ampicillin and four of gcntamicin 
were compared for their in-vitro antibacterial 
activity against clinical isolates of Escherichia 
coli, Staphylococcus aureus and Pseudomonas 
aeruginosa. The minimum inhibitory concentra-
tions obtained for each brand against each 
bacterial isolate compared very well with one 
another, and the kinetics of bactericidal activity 
showed that the brands of each antibiotic 
possessed similar activity against the clinical 
isolates tested. 

Resume 

Six genres d'ampicilline et quatre de genta-
micine ont ete compares quant a leur activite in-
vitro antibactericl contre les isoles cliniques 
de Escherichia coli, Staphylococcus aureus et 
Pseudomonas aeruginosa. Les concentrations 
inhibitoires minimales obtenues pour chaquc 
genre contre chaque isole bacteriale sont corn-
parables les uns contre les autres et la kines-
thesie de I'activitc bactericidale a montre que 
les genres de chaquc antibiotique possedaicnt 
prcsque les memes activites contre les isoles 
cliniques examines. 

Introduction 

Evaluation of antibiotics has continued to 
attract attention on two aspects; one is the 
determination of in-vitro antibacterial activity 
and the other is the concentration of antibiotics 
reached in the blood following a given dose. 
This study utilizes in-vitro antibacterial activity 

"To whom correspondence should be addressed. 

to investigate the antibacterial potency of the 
brands of some antibiotics marketed in Nigeria. 

Several comparative in-vitro activity studies 
of many antibiotics have been reported by 
workers from different parts of the world. 
Mouton and de Kok Broercn 11] compared the 
activity of netilmicin with four other amino-
glycosides; gcntamicin, tobramycin, amikacin 
and kanamycin, against strains of Gram-
negative bacteria and Staphylococcus aureus. 
They found that Escherichia coli and Klebsiella 
spp. resistant to gcntamicin and tobramycin 
were sensitive to netilmicin and amikacin, while 
Proteus mirabilis was found sensitive to kana-
mycin. There were no differences in the speed 
of killing observed when the five antibiotics 
were compared for their bactericidal activ-
ity. When Watts and Phillips [2] compared 
the in-vitro activity of 15 penicillins and 
mccillinam against Neisseria gonorrhoeae they 
found ampicillin and amoxycillin to have 
shown greater activity against relatively resis-
tant strains of N. gonorrhoeae than benzyl 
penicillin. 

We report here the comparative antibacterial 
activity of brands of ampicillin against strains of 
E. coli and S. aureus and brands of gcntamicin 
against strains of Pseudomonas aeruginosa in 
order to ascertain the antibacterial quality of all 
brands of the two antibiotics available in most 
registered pharmacy shops in Nigeria at the 
time of this study. 

Materials and methods 

Organisms 

The bacterial isolates employed in this study 
consisted of three strains of E. coli, four of 
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S. aureus and 10 of / ' . aeruginosa, all of which 
were maintained in the laboratory on agar 
slopes. 

37°C. The average MIC was obtained af ter 
three determinat ions were carried out on each 
brand. 

Media 

Nutrient broth No. 2 (Oxoid) pi I 7.4 and 
nutrient agar (Oxoid) pi 1 7.4 were used in this 
study. 

Antibiotics 

Six brands of ampicillin sodium powder 
for injection were obtained from the follow-
ing sources; Bcccham Research Laboratories, 
Brentford, U .K . ; Sandcrs-Probcl SA, Brussels, 
Belgium; Ra jRab , West Berlin, F R G ; 
Rotcxmcdica G m b H , Hamburg, F R G ; Heinz-
I laupt , Berlin, F R G ; and Lab. Oftalmiso, 
Beniajan Murcia, Spain; and four brands of 
gentamicin sulphate solution for injection from 
Eupharma Laboratory, Bombay, India; Lck 
Ijubli jana, Yugoslavia; Mcdisca, Milan, Italy 
and M C A , Milan, Italy. Each vial of ampicillin 
injection contained either 250 or 500 mg of 
ampicillin sodium while each brand of genta-
micin solution for injection contained 40 mg/ml 
of gentamicin sulphate. The contents of four 
ampoules of each brand of antibiotic were 
pooled together for each determination. The 
brands of the two antibiotics were purchased 
from registered pharmacy shops in Ibadan. All 
brands of antibiotics employed in this study 
were stored at 4°C until needed. 

Determination of MIC 

The minimum inhibitory concentration of each 
brand of antibiotics against each bacterial 
isolate was determined by the broth dilution 
method of Waterworth [3|. Serial twofold 
dilutions of each brand of antibiotics were 
carried out in 5 ml sterile nutrient broth to 
which was added appropriate bacterial culture, 
to produce a suspension of 106 colony forming 
units (c.f .u.) per ml. Inoculated tubes were 
then incubated at 37°C for 48 h and observed 
for growth. The minimum inhibitory concen-
tration (MIC) was defined as the lowest con-
centration of antibiotic required to produce no 
discernible growth after 48 h of incubation at 

Kinetics of bactericidal activity 

National collection type cultures (NCTC) of 
E. coli, S. aureus and P. aeruginosa were em-
ployed to assess the kinetics of bactericidal 
activity of the antibiotics. A 0.1 ml volume of a 
diluted culture of each test strain was added to a 
universal bot t le containing 9.9 ml of 0 .1% (w/v) 
pcptone:water to produce a bacterial suspen-
sion of 106 organisms per ml. An appropr ia te 
concentrat ion of each brand of antibiotics was 
added and viable counts were pe r fo rmed at 0, 
0.5, 1, 2 and 4 h using the pour-pla te method . 
This method involved making 10-fold serial 
dilutions of samples taken at different time 
intervals in sterile distilled water and inocu-
lating 1 ml of a 10~4 dilution into a sterile Petri 
dish into which melted agar , cooled to 45°C, 
was added. The dilution of the samples served 
to reduce the activity of the antibiotics to a 
minimum. T h e inoculated agar plates were 
incubated at 37°C for 48 h af ter which the 
bacterial colonies were counted. T h e number of 
surviving organisms per ml were calculated and 
the kinetics of bactericidal activity of the brands 
of antibiotics plotted on a semi-logarithmic 
graph. The test was repeated to ensure repro-
ducibility. 

Assay of ampicillin 

Each brand of ampicillin sodium was assayed by 
the method of the British Pharmacopoeia 1980 
(4j to de te rmine the percentage of ampicillin 
calculated with reference to the anhydrous 
substance. 

Results 

The minimum inhibitory concentrat ions of the 
different brands of ampicillin against strains of 
E. coli and S. aureus are shown in Table 1. The 
M I C values for the three strains of E. coli 
varied f rom 1.25 to 5 jig/ml while the values 
obtained for the four strains of S. aureus ranged 
f rom 0.15 to 0.6 ng/ml. The M I C values of 
1 or 2 iig/ml obta ined for the four brands 
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Table 1. The minimum inhibitory concentration (MIC) of each brand of ampicillin 
injection against strains of E. coli and S. aureus 

MIC of particular brand for cach isolate (ug/ml) 

Strain of llcinz- Lab. 
bacterial Bcccham Rotexmcdica Sanders llaupt Raj Rah Oftalmiso 
species (90%)* (107%)' (100%)* (111%)# (98%)' (95%)* 

E. coli 
NCTC MRS 5.00 5.00 5.00 2.50 5.00 5.00 
Strain K12 2.50 1.25 2.50 1.25 1.25 2.50 
Strain 7 1.25 2.50 1.25 1.25 2.50 2.50 

S. aureus 
NCI C 6571 0.30 0.30 0.30 0.30 0.60 0.30 
PI IM 2287 0.30 0.60 0.30 0.30 0.30 0.30 
PI IM 3287 0.30 0.30 0.15 0.15 0.15 0.30 
PI IM 1287 0.15 0.30 0.15 0.30 0.30 0.30 

'Percentage of ampicillin in each brand of ampicillin sodium with reference to the 
anhydrous substance. 

Using 5 ng/ml of cach brand of ampicillin 
sodium against E. coli rcduced the bactcrial 
population to between 0.(X)3% and 0 .1%, while 
with 0.3 ng/ml of ampicillin the population of 
S. aureus was rcduced to between 0.1% and 1% 
after 4 h contact with the ampicillin sodium 
injection. The percentage of P. aeruginosa 
inoculum that survived 4 h contact with 1 ng/ 
ml of the four brands of gcntamicin sulphate 
was between 0.3 and 0.7 (Fig. 2). 

Discussion 

This study has shown that the antibacterial 
activity of cach brand of ampicillin sodium 
against strains of E. coli and S. aureus com-
pared very favourably with one another , and 
none of the six brands tested could be said to be 
significantly different from the others. 

However, it was observed in the kinetics of 
bactericidal activity of the brands of ampicillin 
sodium against E. coli, Penbritin produced the 
highest percentage of survivors, although the 
percentage survival was not significantly dif-
ferent from the percentage of survivors pro-
duced by other brands. This could be due to the 
fact that Penbritin contained the lowest per-
centage of ampicillin in our assay study. The 
situation in respect of S. aureus was differ-
ent , and consequently little emphasis must be 

Tabic 2. The minimum inhibitory concentration 
(MIC) of each brand of gcntamicin injection against 

strains of /'. aeruginosa 

MIC of particular brand 
S i r a i n s

 f o r c a c ,» isolate (|ig/ml) 
of the 
organism Ijublijana Eupharma Medisca MCA 

NCIC 6750 1 1 , 1 
UCH 18995 2 2 2 1 
UCII 19475 1 1 2 I 
UCH 19286 2 1 2 1 
UCH 16803 1 1 1 2 
UCH 19276 2 1 2 2 
UCH 17723 > 16 > 16 > 16 > 16 
UCH 17567 1 2 I 1 
UCH 18835 1 2 I 2 
UCH 17818 1 2 1 2 

of gcntamicin against the 10 strains of P. 
aeruginosa are shown in Tabic 2 where strain 
UCII 17723 was found to be resistant to all 
brands of gcntamicin tested. The percentage of 
ampicillin obtained from assaying each brand of 
ampicillin sodium is shown in parentheses in 
Table 1. 

The results obtained for the kinetics of 
bactericidal activity are shown in Figs 1 and 2. 
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— of bactcricidal activity of (a) 5 ng/ml 
=»/ml of ( • ) Bcccham, (O) Sandcrs-
Mcinz-IIaupt, ( • ) RajRab, ( • ) Rotex-

A) Oflalmiso brands of ampicillin 
E. coli and S. aureus respectively. 

= r percentage of ampicillin present 
d of ampicillin since B P (1980) 

= i n d e d that ampicillin sodium 
s = n not less than 87% of ampicil-

Penbri t in b rand conta ined more 
« m u m . 
= o n with the b rands of gentamicin 

similar to that of ampicill in. T h e 
• a c t i v i t y of the fou r b rands against 
~ e n isolates of P. aeruginosa was 
—cal. 
= a n c e of the results ob t a ined in this 

the fact that the b r a n d s of the two 
Mves t i ga t ed c a m e f rom d i f fe ren t 
^ t s such it is of interest to obse rve 

in an t ibac te r ia l activity of these 
tibiotics. O u r findings ag reed in 

^ f i n d i n g s of O g u n b o n a and A k a n n i 

Fig. 2. Kinetics of bactericidal activity of I yg/ml of 
( • ) Eupharma Lab, ( A ) Lek Ijublijana. (O) MCA 
and ( • ) Medisca brands of gentamicin sulphate 
against P. aeruginosa. 

|5) in their c o m p a r a t i v e b ioavai labi l i ty s tud ies 
on s o m e b r a n d s of ampici l l in capsu le s . It is 
pe r t inen t to m e n t i o n tha t c o m p a r a t i v e s tud ies 
of this n a t u r e should be a c o n t i n u o u s exerc ise , 
with the sole a im of de tec t ing f a k e d r u g s which 
may be in c i rcu la t ion in s o m e of o u r retail 
pha rmacy ou t l e t s in Niger ia t o d a y . R e p o r t s of 
f ake ampicill in capsu le s a p p e a r s t o b e r a m p a n t , 
but at t he t ime of o u r s tudy all b r a n d s of 
ampicillin and g e n t a m i c i n t e s t e d , possessed 
poten t an t ibac te r ia l act ivi ty agains t all clinical 
isolates. 
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