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Abstract— The increasing number of multi-resistant Gram-

negative bacteria has become a major problem worldwide. This 

study aimed to estimate the antibacterial activity of colistin against 

gram-negative bacterial infections isolated from clinical specimens 

in Benghazi city. The highest number enrolled in the present study 

was the males 96 while females 70. Pus swab (128) was the highest 

specimen growth enrolled in this study. The highest bacterial 

growth was recorded in ages between 22-43 years followed by 44-5-

65 years. Somewhat, Gram-positive bacteria were intermediately 

susceptible to bacitracin antibiotic. An improved understanding of 

the pharmacokinetics and pharmacodynamics of colistin and its 

methanesulphonate will let the design of appropriate administer 

medicine procedures to make the most of efficiency while 

decreasing toxicity and the expansion of resistance. 
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I.  INTRODUCTION  

Bacterial resistance to drugs and antibiotics is one of 

the biggest public health challenges today. Antibiotics are 

among the most significant tools that utilized in fighting life-

threatening infections. Recently, colistin has become one of 

the main therapeutic options in the management of 

carbapenem-resistant bacteria. The first mechanism of colistin 

resistance involves reduced colistin binding to the bacterial 

outer membrane due to the charge modification of the 

lipopolysaccharide (LPS) moiety. The second mechanism is 

the complete loss of lipid A, which also prevents the 

interaction of the antibiotic with the bacterial outer membrane. 

3, 4 

The appearance of multidrug-resistant (MDR) Gram-

negative bacteria in parallel with the lack of new antibacterial 

agents led to an important understanding of polymyxins. There 

has recently been an incredible increase in the infections 

caused by MDR Gram-negative bacteria, particularly 

Klebsiella pneumoniae, Acinetobacter baumannii and P. 

aeruginosa, for these species, polymyxins are often the only 

existing active antibiotics. Polymyxins consist of polymyxins 

A–E, of which polymyxin B (PMB) and polymyxin E or 

colistin, are presently obtainable in the marketplace. 5 There is 

an increasing number of infections caused by multi- resistant 

organisms (MDRO) such as Pseudomonas aeruginosa and 

Klebsiella spp development of resistance to most available 

antibiotics including b-lactams, carbapenems, 

fluoroquinolones, and aminoglycosides is increasing 

worldwide at an alarming rate. 6 We had done last two years 

which produces problems in antibiotic treatment. The lack of 

development of new antimicrobial agents has encouraged the 

medical community to reconsider the use of colistin in many 

healthcare centres around the world, where no other less toxic 

or effective antibiotic is available. 7 Colistin, a polypeptide 

antibiotic of the polymyxin family, non-ribosomally 

synthesized with 1750 Da molecular weight, consisting of a 

cyclic heptapeptide with a tripeptide side chain acylated at the 

N terminus by a fatty acid tail. It is important that the 

hydrophobicity of the N-terminal fatty acyl segment is 

responsible for the inherent toxicity and greatly affects the 

antimicrobial activity of colistin. When the use of β-lactam, 

aminoglycoside or quinolone is ineffective; the polymyxins, 

especially colistin, serve as the final alternative treatment.
 

Colistin became obtainable for medical use in the 1960s but 

was substituted in the 1970s with other antibiotics due to its 

toxicity. 8 There are two forms of colistin existing in the 

marketplace: colistin sulfate (tablets or syrup for oral use and 

powder for topical use), which is also available as an aqueous 

suspension solution for topical use in eyes and ears, and 

colistin methanesulfonate (colistimethate sodium [CMS] for 

parenteral use. Both of these forms can also be delivered by 

inhalation.9, 10 Colistin methanesulfonate or CMS, was 

mainly replaced with aminoglycosides in the 1970s because of 

alarm about its neurotoxicity and nephrotoxicity. 13 this study 

aims to evaluate the antibacterial activity of colistin against of 

gram-negative bacterial infections isolated from clinical 

samples in Benghazi city 
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II. EXPERIMENTAL  

In the present study, the specimen of urine, sputum, CSF, 

swab stool and sections. Specimens processed in the 

Department of Microbiology from the inpatient and outpatient 

department of Al Salem laboratory hospital- Benghazi city 

from period April 2022 to August 2022. The samples were 

inoculated on blood agar, chocolate, and Macconkey and 

incubated overnight at 37Co and identified using 

morphological growth, gram stain and biochemical tests. 

Paper-based antibiotic tablets containing a specific proportion 

of antimicrobial drugs obtained from commercial supplying 

companies are used. The same commercially available 

antibiotic discs were gently and firmly placed on the agar plate 

which was then left at room temperature for 1 hour to allow 

diffusion of the antibiotics into the agar medium. The plates 

then incubated at 37°C for 24 hours. If antimicrobial activity is 

present on the plates, it will be indicated by an inhibition zone. 

The diameter of the inhibition zones was measured in 

millimetres at 24 hours using a scale. An organism was 

interpreted as highly susceptible if the diameter of the 

inhibition zone was more than 19 mm, intermediate if the 

diameter was [15-18] mm and resistant if the diameter was 

less than 13 mm. The intermediate readings were considered 

sensitive in the assessment of the data. 

 

A. Methodology:  

 

The data analyzed by SPSS version 20. 

 

III. RESULTS AND DISCUSSION 

A total of 166 specimens were identified, also detecting the 

mode of colistin against various isolated bacteria. 

 

A. A. Distribution of various bacteria isolates from males 

and females 

. 

The highest number enrolled in the present study was the 

males 96 while females 70. 

 

 

TABLE I. Distribution of various bacteria isolates from 

males and females. 

 

 

Gender Frequency            Percent 

Female 70 42.2 

Male 96 57.8 

Total 166 100.0 

 

 

B. Distribution of the clinical specimens according to 

various bacterial growths 

  

128 pus swab was the highest specimen growth enrolled in 

this study, followed by 18 fluid. 

 

 

 

 

TABLE II. Distribution of the clinical specimens according 

to various bacterial growths 

 

Sample         Frequency         Per cent 

Blood 14 8.4 

Ear swab 2 1.2 

Fluid 18 10.8 

Pus swab 128 77.1 

Throat swab 4 2.4 

Total 166 100.0 

 

C.  Distribution of various bacterial growths isolated 

according to the age.  

 

The highest bacterial growth was recorded in age 

between 22-43 years followed by 44-5-65 years while the 

lowest growth was observed in age between 66-87 years. 

 

TABLE III. Distribution of various bacterial growths 

isolated according to the age. 

 

Age Frequency Percent 

0-21 37 22.3 

22-43 65 39.2 

44-65 52 31.3 

66-87 12 7.2 

Total 166 100.0 

 

D. Distribution of bacteria isolated from patient samples 

culture. 

  

A total of 57 pseudomonas spp isolates were obtained from 

the sample, followed by 30 E. coli. 

 

TABLE IV. Distribution of bacteria isolated from patient 

samples culture.  
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Isolates Frequency Percent 

Alcaligenes spp 1 .6 

Citrobacter spp 2 1.2 

E. coli 30 18.1 

Enterobacter spp 12 7.2 

klebsiella pneumoniae 18 10.8 

Proteus mirabilis 2 1.2 

Pseudomonas aeruginosa  12 7.2 

Proteus spp 15 9.0 

klebsiella oxycota 2 1.2 

pseudomonas spp 57 34.3 

Klebseilla spp 3 1.8 

Enterobacter spp 1 .6 

Enterobacter cloacae 9 5.4 

Serratia spp 2 1.2 

Total 166 100.0 

 

E.  Percentage susceptibility of various bacteria isolates to 

colistin. 

Treatment with colistin has been represented in clinical 

preparation against multi-resistant Gram-negative organisms 

(MDRO). For many years, its clinical consumption has been 

narrowed by the reported toxicities. However, much of these 

toxicities may be found to its unsuitable for use before the 

1980s. There is an increasing obligation, especially with the 

alarming development of resistance to the presently available 

agents. An improved understanding of the pharmacokinetics 

and pharmacodynamics of colistin and its methanesulphonate 

will let the design of suitable administer medicine procedures 

to make the most of efficiency while decreasing toxicity and 

the expansion of resistance. In the present study, Somewhat, 

Gram-positive bacteria were intermediately susceptible to 

bacitracin antibiotic. After additional research, it is not 

difficult to guess that colistin will be the main antimicrobial 

option against multi-resistant Gram-negative bacteria in the 

21st century. Varying degrees of susceptibility observed for 

the isolates against the tested antimicrobials even within 

members of the same antimicrobial class. Our results showed 

that the percentage of colistin resistance was 6%. 

Interestingly, this percentage is lower than the percentage 

reported in (17) a study which revealed a per cent of 63.4% of 

colistin resistance and higher than the percentage of colistin 

resistance in the study conducted on E. coli isolates. 18 which 

was 14.5%. 

 

TABLE V. Percentage susceptibility of various bacteria 

isolates to colistin. 

 

Colistin Frequency Per cent 

I 131 78.9 

R 10 6.0 

S 25 15.1 

Total 166 100.0 

 

F.  Percentage susceptibility of various bacteria isolates 

from all clinical samples.  

 

Colistin resistance is caused by decreases in the net 

negative charge of the outer membrane, loss of lipid A, or 

efflux pumps, and the most common resistance mechanism 

Enterobacteriaceae is the covalent modification of the lipid A 

moiety of lipopolysaccharide (LPS) via cationic substitution; 

these modifications neutralize the negative charge of LPS and 

subsequently reduce the binding affinity of colistin for its 

target. 18 In the present study, Klebseilla spp isolates, 57 were 

intermediate sensitive to Colistin antibiotic. Percent of 

Klebseilla oxycota sensitive to colistin was 3.6%.  

TABLE VI. Percentage susceptibility of various bacteria 

isolates from all clinical samples. 

 

Isolates Colistin 

Total I R S 

Alcaligenes spp 1 0 0 1 

Citrobacter spp 1 1 0 2 

E. coli 24 0 6 30 

Enterobacter spp 11 1 0 12 

Klebseilla pneumoniae 2 0 0 2 

Proteus mirabilis 9 3 0 12 

Pseudomonas aeruginosa 4 0 11 15 

Proteus spp 9 0 0 9 

klebsiella oxycota 8 4 6 18 

pseudomonas spp 0 0 2 2 

Klebseilla spp 57 0 0 57 

Enterobacter spp 2 1 0 3 

Enterobacter cloacae 1 0 0 1 

Serratia spp 2 0 0 2 

Total 131 10 25 166 

 

IV. CONCLUSION  

   

Topical antimicrobials have been used successfully to 

decrease bacterial infections in wounds for decades. Bacitracin 
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is a broad-spectrum antibiotic with a wide range of biological 

interventions that may be used to prepare a variety of 

formulations to treat inflammation, wounds and 

microbiological infections.  
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