
Introduction

Upon bacterial infection, an array of antibiotics has long been

used to combat the infectious agent or sometimes the specific

consortium of pathogens causing the disease. Maximum children

administer antibiotics in liquid forms; i.e., the dry powder of

antibiotics is usually reconstituted with the prescribed amount of

sterile, cold water thereby forming the suspension of antibiotics1.

Precise reconstitution to achieve the appropriate homeostatic drug

concentration as well correct the dose determination for antibiotic

uptake is of significant issue during the antibiotic treatment2.

During the industrial manufacturing of such antibiotics, the total

quality management (TQM) starting from the raw materials

ending up to the finished products strictly adhere to the good

manufacturing practice (GMP) that is prescribed usually by the

food and drug administration (FDA). The final microbiological

quality of the finished products together with their antibacterial

activities are of clinical significance as comprehensively outlined

by the European Pharmacopoeia (EP), the British Pharmacopoeia

(BP) and the United States Pharmacopoeia (USP)3. Indeed, the

industrial manufacturing of the antibiotics principally based on

the large scale production of microorganisms, which later convert

the corresponding raw materials into the precise antibiotics by a

process called fermentation which further undergoes the

downstream processing for the recovery of antibiotics3-4.

Though antibiotics have long been used as the effectual

chemotherapeutic agents for the mitigation of almost all diseases;

however, the unfortunate incidence of drug-resistance has become

a major health concern around the world5-7. A number of

antibiotics are becoming lesseffective against a range of

pathogenic bacteria which is alarming in course of mass public

health since such a situation would lead to morbidity and mortality

due to simple pathogenic infection onward3,8. Now a days the

occurrence of the multi-drug resistant microorganisms as well as

the prevalence of methicillin-resistant S. aureus (MRSA),

vancomycin-resistant S. aureus (MRSA),vancomycin-resistant

Enterococcus species, extended-spectrum ²-lactamase producing

bacteria are not unlikely9-13.

Another aspect of clinical concern regarding antibiotics underlies

the basis of the stability of the finished products as well as the

rate of market complaints. After the manufacturing and packaging

of the medicaments, products are distributed in the market with a

certain date of expiry during which the products are supposed to

be active (in terms of killing effect) against specified

microorganisms. Usually pharmaceutical industries are supposed

to have such monitoring function inclusive of the finished product

validation and the compliance department dealing with the market

complaints (if any). This is really effective for maintain the

finished product regulation in terms of quality. It’s not unlikely

that microorganisms may be capable of utilizing the substrates
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or active ingredients used in antibiotics which in turn would

degrade the potential to kill the disease causing microorganisms14-

15.  Based on this rationale, current study was designed in a

relatively small scale to examine the effectiveness of some

commonly used antibiotic suspensions. The results of such

laboratory studies are expected to add certain validity to the given

knowledge on the bactericidal activity of the antibiotics intended

to be used as suspensions. Moreover, test of anti-bacterial

susceptibility also infers the microbial ecology of human host

versus their pure culture forms in vitro. Since the microbial growth

is known to be significantly higher in the laboratory nutrient media

than their natural counterpart (infecting hosts), it’s not unlikely

that sometimes some antibiotics can be seen ineffective against

some test organisms.

Materials and Methods

Study area and sampling: A total of six categories of commercial

antibiotics were used in this study. Finished products of

flucloxacillin (narrow spectrum ²-lactum antibiotic of penicillin

class), cephradine (the first generation cephalosporin

antibiotic),ciprofloxacin (a fluoroquinolone drug), cefixime

(broad spectrum cephalosporin antibiotic), salbutamol (a racemic

mixture),and azithromycin, a macrolide antibiotic(with the

appropriate labels of dates of manufacturing and the dates of

expiry on the corresponding packs) were collected from the

pharmacies within the Dhaka City. Samples were tested in the

Microbiology Laboratory of School of Life Sciences (SLS),

Independent University, Bangladesh (IUB) for further analysis.

Assay of in vitro anti-bacterial activity: Test of antibacterial

susceptibility was conducted by the agar well diffusion technique

(Kirby-Bauer Disk Diffusion Method) as described earlier21-25.

Lawns of five test bacterial suspensions (Escherichia coli,

Salmonella species, Staphylococcus aureus, Pseudomonas

aeruginosa and P. fluorescence cultures) were prepared using

the log phase cells (the culture turbidity was compared to the 0.5

McFarland standard equivalent to 105 cells/mL) on the Muller-

Hinton agar (MHA)16-18. Simultaneously wells were prepared

with a borer on the MHA and approximately 10 mg/mL of the

crude samples were introduced into the corresponding wells.

Buffer peptone water was used as negative controls while the

antibiotic disks of gentamicin (10 ¼g) were used as positive

control18. Plates were then incubated at 37°C for 15 hours

followed by the observation for the appearance of zones of

inhibitions. The zones were measure very carefully with the help

of electronic slide calipers in the millimeter (mm) scale; and the

results were recorded as susceptible (S), resistant (R) or

intermediate resistant (I)16-18.

Results and Discussion

Microorganisms such as E. coli, B. cereus, S. aureus, and to a

large extent the pseudomonads are present as ubiquitous as well

as in most of the cases in their pathogenic forms; and specific

antibiotics (either broad-narrow spectrum) are generally

prescribed in order to treat the infections caused by these

microorganisms. In the current study, the anti-bacterial activity

was conducted to monitor the efficacy of the liquid suspension

of different antibiotics against these microorganisms to achieve

the in vitro results of their potential to further infer the

sustainability of the anti-bacterial activities of the samples used

(Table 1).The most frequently infecting bacterium S. aureus was

found sensitive towards flucloxacillin, ciprofloxacin and

cephradine (Figure 1)while the other suspensions were not found

be that much effective towards this strain (Table 1). The most

ubiquitous P. auruginosa was found to be sensitive towards

azithromycin, cefixime, ciprofloxacin (Figure 1, Table 1). E. coli

was noticed to be completely sensitive to all the suspensions of

antibiotics used while the other test species have shown

comparatively diverse results towards different antibiotics (Figure

2, Table 1). Similarly, B. cereus was found to be sensitive to

cefixime, flucloxacillin and ciprofloxacin, while but azithromycin

suspension was noticed to be intermediately effective (Figure 2,

Table 1).

Indeed, the three strains of Pseudomonas employed in this study

provided various sizes of zones of inhibition against all the

antibiotics used (Table 1). Comparatively P. auruginosa and P.

fluorescence were found to be more sensitive to azithromycin,

cefixime, ciprofloxacin whereas P. putidasurprisingly showed

resistant against cefixime, flucloxacillin and cephradine (Figure

3, Table 1). The antibiotic solution (not suspension) salbutamol

was noticed to be seemingly effective for E. coli but other

microorganisms were found to be resistant against this solution

(Table 1). The incidence of drug-resistance projected through

the current study is of significance. S. aureus was noticed to be

resistant against cefixime, azithromycine, and salbutamol. B.

cereus was resistant against cephradine and salbutamol. The drug-

resistance pattern was most frequent among the Pseudomonas

species. P. aeruginosa was found to be resistant against

flucloxacillin, cephradine, ciprofloxacin, and salbutamol. P.

putida showed the resistance against flucloxacillin, cephradine,

cefixime, and salbutamol. P. fluorescence was noticed to impart

resistance against flucloxacillin, cephradine, and salbutamol

(Table 1).

As stated earlier, the current study was designed to deal with the

anti-bacterial potential of the finished products which have

already passed a range of quality control (QC) and quality

assurance (QA) tests and assays from the corresponding

manufacturers. Indeed the pharmaceutical companies are in

practice to maintain the records of the quality control tests of the

raw materials, the in-process checks (IPCs) during manufacturing,

packaging and distribution within the market3. Interestingly some

pharmaceutical companies especially the multi-national ones are

well set with the compliance departments to deal with the market

complaints regarding the loss of quality of any product(s).

However, together with such pharmaceutical regulations for

maintaining the quality of the products, the small scale laboratory
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Table 1. Anti-bacterial activities of the food preservatives and spices

Test species Samples Flucloxacillin Cephradine Ciprofloxacin Cefixime Salbutamol Azithromycin GEN

(Flucox) (Lebac) (Ciprocin) (Roxim) (Salmolin) (Zimax)  10µg

(n = 5) (n = 5) (n = 5) (n = 5) (n = 5) (n = 5)

E. coli Mean 25.5 30 24.1 34 24 22.5 23

Range 25 ± 0.5 29.5 ± 0.5 24 ± 0.5 33.5 ± 0.5 23.5 ± 0.5 22 ± 0.5 22.5 ± 0.5

Susceptibility S S S S S S S

S. aureus Mean 37.02 22 36.5 0 0 0 35

Range 37 ± 0.5 21.5 ± 0.5 36 ± 0.5 34.5 ± 0.5

Susceptibility S S S R R R S

B. cereus Mean 28.06 0 41.5 31.5 0 15 29.75

Range 28 ± 0.5 41 ± 0.5 31 ± 0.5 14.5 ± 0.5 29 ± 0.5

Susceptibility S R S S R I S

P. aeruginosa Mean 0 0 0 50 0 34.2 33

Range 50 ± 0.5 34 ± 0.5 32.5 ± 0.5

Susceptibility R R R S R S S

P. putida Mean 0 12.5 17 0 0 54 20

Range 12 ± 0.5 16.5 ± 0.5 53.5 ± 0.5 19.5 ± 0.5

Susceptibility R R I R R S S

P. fluorescence Mean 0 14.02 19.5 20.3 0 50.5 23.1

Range 14 ± 0.5 19 ± 0.5 20 ± 0.5 50 ± 0.5 23 ± 0.5

Susceptibility R R S S R S S

S = Susceptible (zone size is equal to more than 18 mm); R = Resistant (zone size is within 14 to 17 mm); I = Intermediate (zone size is equal to less than 13 mm);

n = Number of samples; GEN 10 µg = Gentamicin 10 µg (positive control).

Each of the antibiotic suspensions was tested with the concentration of approximately10 µg/ml.

Experiments were performed five times and the results were found to be reproducible. The inferential statics was done as shown by the mean and range.

Figure 1. Anti-bacterial activities of the suspensions of the antibiotics against Staphyloccous aureus and Pseudomonas aeruginosa.

Agar well diffusion (Kirby-Bauer disk diffusion method) was used for this study as described in Materials and Methods. Lawns of

Staphyloccous aureus and Pseudomonas aeruginosa were prepared on the Muller-Hinton agar (MHA). Approximately 10 g/mL of

the antibiotic suspension samples were introduced into the wells made on the MHA. Plates were incubated at 37°C for approximately

15 hours, and the zones of inhibitions were observed in the millimeter (mm) scale. Results were recorded as susceptible (S), resistant

(R) or intermediate resistant (I).
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based research may also assure the quality retention of the

products as well19-20. Despoiled quality of the pharmaceutical

products may impart complications during treatment of any

infection which in turn would raise the consumer dissatisfaction.

Conclusion

The choice of antibiogram experiment gave a substantial influence

to appreciate the in vitro antimicrobial susceptibility against the

different control of known pathogens and tracking the emergence

of new antibiotic resistant strains of pathogens, and these

experiment showed how some of the antibiotics are more sensitive

and effective towards some microorganisms and not for others

allowing to give a perspective for physician to prescribe certain

antibiotics for particular infections. Besides, the drug-resistance

traits as observed from the current study especially by the

Pseudomonas species needs further investigation by using a large

extent of sample size.
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