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ABSTRACT 

 Serratia marcescens is one of the nosocomial pathogen, it cause secondary infections like urinary, 

respiratory, wound, sinusitis, septic arthritis and peritonitis in the hospitalized patients. S. mancescens have 

been developing resistant to majority of antibiotics due to acquiring genetic resistance, indiscriminate and 

empirical uses of antibiotics causes selection of resistant strains. In our study we used totally 222 S. 

marcescens isolate strains for testing antibiotic sensitivity using ampicillin, gentamicin, cefotaxime, 

chloramphenicol, amikacin, aztreonam, ceftazidime, cephalothin, and ciprofloxacin. Through the antibiotic 

disc method the sensitivity was analysed in the presence of zoon of inhibition around the antibiotic disc. In 

our result 222 strains of S. marcescens gave 100% of susceptible to ciprofloxacin and it gave different 

resistant spectrum to the other 8 antibiotics. It confirmed ciprofloxacin give 100% of recovery to S. 

marcescens infections.  
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INTRODUCTION 

  The antimicrobials in the therapeutics of 

infectious diseases were described over 2,500 

years ago. At that time, they were regarded as the 

solution to all diseases caused by 

microorganisms [1]. S. marcescens has been 

recognized as the cause of many hospital 

epidemics [2-3] and a causative agent of 

hospitalized infection (nosocomial infection) [4]. 

It causes several diseases as a secondary 

infection such as urinary, respiratory, wound and 

septic arthritis, peritonitis and sinusitis [5]. S. 

marcescens constitutively possesses 

chromosomally encoded, inducible Amp
c
 β-

lactamases and may acquire plasmid- mediated 

extended-spectrum β-lactamases (ESBLs). 

Therefore, they have ability to develop resistance 

to many β-lactame antiobiotics  [6].  However, 

their widespread, indiscriminate and empirical 

uses  of  antibiotics  has  caused  the  selection of  

 

resistant strains and have led to a selective 

pressure on microorganisms, leading to difficult 

to treat multiresistant strains. This has created 

impasses in the treatment of patients in hospitals 

[1]. The present study deals with the 

antimicrobial sensitivity profile of S. marcescens 

to find the effective antimicrobial agent for the 

treatment of S. marcescens infections. 

 

MATERIALS AND METHODS 
SEED CULTURE PREPARATION 

  In our previous objectives we isolated 

105 S. marcescens strains from patient clinical 

samples, 58 strains of S. marcescens from 

environmental & Health care workers isolates 

and 59 strains from cockroaches got from 

hospital environment. Totally 222 S. marcescens 

isolates were used for antimicrobial sensitivity 

tests using the disc diffusion  method,  according  
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to the National Committee for Clinical Laboratory 

standards (NCCLS) recommendations for the determination 

of antimicrobial susceptibility [7]. All 222 strains were 

seeded in agar slants and incubated at 37
0
C for 24 hours. 

The bacterial inoculates were prepared in 0.8% sterile 

saline solution by inoculating a loop of culture in 0.5ml of 

sterile saline solution. 

 

ANTIBIOTIC ASSAY 

  After the broth inoculates preparation in 0.8% 

sterile saline solution, the strains were seeded in Muller 

Hinton agar, the antibiotic disc were distributed in an 

equidistant fashion and the plates were incubated at a 

temperature of 37
0
C for 24 hours. The antimicrobial agents 

used were ampicillin (10µg), gentamicin (10µg), 

cefotaxime (30µg), chloramphenicol (30µg), amikacin 

(30µg), aztreonam (30µg), ceftazidime (30µg), cephalothin 

(30µg) and ciprofloxacin (5µg). The susceptible and 

resistance isolates were identified in the presence of zone of 

inhibition around the antibiotic discs. 

 

RESULTS: 

Clinical specimen isolates strains 

  105 strains of S. marcescens obtained from 

patient’s clinical specimen were tested for antimicrobial 

susceptibility (Table 1).57.1% (60/105) to gentamicin, 

14.2% (15/105) to cefotaxime, 17.1% (18/105) to 

chloramphenicol, 51.4%(54/105) to amikacin, 65.7% 

(69/105) to aztreonam, 23.8% (25/105) to ceftazidime, 

85.7% (90/105) to caphalothin and 0% (0/105) to 

ciprofloxacin. 

 

 

Environmental & HCW specimen isolate strains 
  Totally 58 S. marcescens strains of environmental 

source isolates were submitted for antimicrobial 

susceptibility (Table 2). 

  Table 2 shows the frequency of environmental & 

HCW isolates of S. marcescens in relation to antimicrobial 

susceptibility 84.4% (49/58) were found to be resistance to 

ampicillin, 74.1%(43/58) to gentamicin, 56.8%(33/58) to 

cefotaxime, 62.0%(36/58) to chloramphenicol, 

70.6%(41/58) to amikacin, 77.5%(45/58) to aztreonam, 

67.2%(39/58) to ceftazidime, 82.7% (48/58) to caphalothin 

and 0% (0/58) to ciprofloxacin. 

Cockroaches isolate strains 

  59 strains of S. marcescens from cockroaches in 

hospital environmental were tested for its antimicrobial 

susceptibility (Table 3). 

  Table 3 shows the frequency of antimicrobial 

susceptibility of S. marcescens strains. 94.9% (56/59) were 

found to be resistance to ampicillin, 81.3%(48/59) to 

gentamicin, 57.6%(34/59) to cefotaxime, 67.7%(40/59) to 

chloramphenicol, 77.9%(46/59) to amikacin, 84.7%(50/59) 

to aztreonam, 74.5%(44/59) to ceftazidime, 89.8% (53/59) 

to caphalothin and 0% (0/59) to ciprofloxacin. 

  Figure 1, demonstrates drug sensitivity of 105 S. 

marcescens strains isolated from clinical specimens (A), 58 

S. marcescens strains from environmental & HCW sources 

(B) and 59 S. marcescens strains from cockroaches in 

hospital environment (C). The data suggest that all the 

study strains were susceptible only to ciprofloxacin 

antibiotic. The sensitivity of analyzed S. marcescens strains 

to the antibiotics was given on Figure 1. 

 

Table 1.Clinical specimen isolates of S. marcescens antimicrobial sensitivity 

Total no. of strains Antibiotic No. of resistant No. of susceptible % of resistant 
105 Am 93 12 88.5 

105 Gn 60 45 57.1 

105 Ctx 15 90 14.2 

105 Chl 18 87 17.1 

105 An 54 51 51.4 

105 Azt 69 36 65.7 

105 Caz 25 80 23.8 

105 Cap 90 15 85.7 

105 Cip 0 105 0 

 

Table 2.Environmental & HCW specimen isolates of S. marcescens antimicrobial sensitivity 

Total no. of strains Antibiotic No. of resistant No.of susceptible % of resistant 
58 Am 49 09 84.4 

58 Gn 43 15 74.1 

58 Ctx 33 25 56.8 

58 Chl 36 22 62.0 

58 An 41 17 70.6 

58 Azt 45 13 77.5 

58 Caz 39 19 67.2 

58 Cap 48 10 82.7 

58 Cip 0 58 0 
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Table 3.Cockrocahes specimen isolate of S. marcescens antimicrobial sensitivity 

 

Total no. of  strains Antibiotic No. of resistant No. of susceptible % of resistant 

59 Am 56 03 94.9 

59 Gn 48 11 81.3 

59 Ctx 34 25 57.6 

59 Chl 40 19 67.7 

59 An 46 13 77.9 

59 Azt 50 09 84.7 

59 Caz 44 15 74.5 

59 Cap 53 06 89.8 

59 Cip 0 59 0 

 

Figure 1. Resistance spectrum of S. marcescens to antimicrobials 

  
Am: ampicillin; Gn: gentamicin; Ctx: cefotaxime; Chl: chloramphenicol; An: amikacin; Azt: aztreonam;   Caz: ceftazidime; 

Cap: caphalothin; Cip: ciprofloxacin.   

A - Clinical isolates strains            - 105 

B - Environmental isolates strains - 58 

C - Cockroach isolates strains       - 59  

 

DISCUSSION 

  The findings in this study seem to confirm the 

ciprofloxacin is an effective antibiotic to treat the S. 

marcescens infected patients. In the last decade increased 

resistance to antibiotics used in hospitals was also observed 

with respect to S. marcesce [8]. The majority of strains 

proved resistance to many antibiotics. Among our study S. 

marcescens strains, there was a large percentage of strains 

which were resistance to ampicillin and also reported by 

many authors [12]. Ampicillin is clinically useful due to the 

inhibition of β-lactamase, which is effective in the 

treatment of serious infection such of respiratory [13], 

urinary [10], gynecological and septicemia triggered by β-

lactamase producing organisms [9]. 

  The results of our study confirm the resistance rate 

of S. marcescens were submitted to ampicillin 85.5% 

(93/105) of clinical specimen isolate strains, 84.4 %(49/58) 

of environmental isolate strains and 94.9% (56/59) of 

cockroach isolates strains. The overall resistance rate of S. 

marcescens to ampicillin was 89.1 %  ( 198/222). 

  Gentamicin is a broad spectrum antibiotic that acts 

against the both Gram-positive bacteria and Gram-negative 

bacteria. It’s mainly active against Gram-negative 

particularly enterobacteria. However in our study S. 

marcescens isolated from the clinical specimen 57.1 % 

(60/105) were resistance the environmental sources isolate 

74.1% (43/58), and S. marcescens isolated from the 

cockroaches 81.3% (48/59) were showed resistance to 

gentamicin. Many other authors also issued reports about 

the penomenion of resistance to aminoglycoside antibiotics 

gentamicin [15]. The enterobacteria isolates from the 

cockroaches were relatively resistant to gentamicin; 1.5% 

for K. pneumoniae, 14% for E. aerogenes, 13% for S. 

marcescens [15]
. 

The overall resistance rate of S. 

marcescens to gentamicin was 68% (151/222). 

  Cefotaxime is a third generation antibiotics, acts 

upon gram-negative bacteria [16]. This study  and that 

14.2% (15/105) of clinical specimen strains, 56.8% (33/58) 

of environmental source strain and 57.6 (34/59) of 

cockroach source strains, other data also prove that in 2000 
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in Taiwan found a discrepancy in the susceptibility of 

S.marcescens to cefotaxime (resistant rate 48%) and 

ceftazidime (5%) [17].The mechanism of cefotaxime 

resistance in enterobacteriaceae is likely to result from the 

presence of β-lactomases, ESBL, Ampc β-lactamases or 

metallo β-lactamases [18]. The S. marcescens isolated non-

susceptible to cefotaxime exhibited an ESBL resistant 

phenotype all possessed CTX-M-3 [19]. It will limit the 

choice of appropriate anti microbial therapy for cefotaxime 

resistance S. marcescens [20]. The overall resistance rate of 

S. marcescens to cefotaxime was found that 38.2% 

(85/222). 

  Chloramphenicol is an antibiotic with a broad 

spectrum action. It acts against both gram positive bacilli 

and gram negative bacilli [24], in our study clinical 

specimen isolate strains about 17.1% (18/105) 

environmental isolate strains 62% (36/58) and cockroach 

isolate strains 67.7% (40/59) were resistant to 

chloramphenicol. The overall resistance rate was 42.3% 

(94/222). It acquired resistance through plasmid transfer 

between enterobacteria and other [12]. 

  Amikacin is a widest spectrum of activity. It is 

recommended as a reserve drug for hospital acquired gram-

negative bacillary infection [14]. In our study we found the 

rate of S. marcescens resistance to amikacin was 51.4 %( 

54/105) in clinical isolate strains, 70.6 %( 41/58) in 

environmental isolate strains and 77.9 %( 46/59) in 

cockroaches isolate strains, and overall resistance was 63.5 

%( 141/222). So, it proved that largest number of strains 

were resistant to amikacin. The phenomenon of resistance 

to aminoglycoside antibiotics occurred in early 1980s and it 

referred to gentamicin, tobromycin and amikacin [21]. 

Other authors also reported about S. marcescens developing 

resistance to netillmicin [22-23]. 

  Aztreonam, an antibiotic that is active against 

gram-negative bacteria and gram-positive bacteria and 

entrobacteria. It’s a β-lactam antibiotic with a spectrum 

resembling aminoglycosides, and its action takes place 

through interference in the bacterial cell wall synthesis 

[18]. It’s resistant to gram-negative bacteria β-lactamases, 

the main indication of aztreonam are hospital acquired 

infections originating from urinary and biliary infection 

[14]. S. marcescens submitted to tests of susceptibility to 

aztreonam was found to be resistance about 73.8% 

(164/222).  

  Ceptazidime is most prominent feature of this third 

generation cephalosporin. It’s highly active against 

pseudomonas and also active against Enterobacteriaceae is 

similar to that of cefotaxime [14]. In early 1980s, 3
rd

 

generation cephalosporin were efficient in relation to most 

Serratia spp. However, obtained results point 48.6% 

(108/222) of activity of these antibiotics with respect to S. 

marcescens strains. Fast increase in the resistance to 

cephalosporin results from the capacity of these bacteria to 

produce inductive β-lactamases encoded chromosomally 

[25]. Now its weak inducers and good substrates, in the 

treatment of infection by S. marcescens may lead to β-

lactamase depression [10]
.
 

  Caphalothin is a first generation cephalosporin 

antibiotic that is characterized by its bacterial activity on 

gram-negative bacteria and gram-positive bacteria, by 

resistance to β-lactamases and sensitive to the β-lacamases 

producing gram-negative bacteria [13]. However, the 

results of tests of susceptibility to that antibiotics are 

86%(191/222) of S. marcescens strains were resistant to 

caphalothin, the other reports, such as Enterobacter 55%, 

serratia sp 26%, citrobacter sp 14.5% and providencia sp 

4.5% were resistant to first and second generation 

cephalosporin [23]. 

  Ciprofloxacin is one of the most potent first 

generation fluroquinolones active against a broad range of 

bacteria, the most susceptible ones are the aerobic gram-

negative bacilli, especially the Enterobactriaceae [14]. In 

our study there was 100% of sensitivity of S. marcescens to 

the ciprofloxacin antibiotic. 

 

CONCLUSION 

  Nine antimicrobials were used in our study, the 

demonstrated all isolates were resistance to eight 

antimicrobials. 100% of susceptibility to one antimicrobial 

drug. This result can be correlated with the unrestricted use 

of such antimicrobials, which has enabled the emergence of 

resistant strains [24]. The lack of knowledge regarding 

hospital microbiota and the improper monitoring of 

antimicrobial therapeutics can lead to microbial resistance 

and favoring selective pressure to developing resistant 

strains. 
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