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ABSTRACT: Both Staphylococcus aureus and Streptococcus pyogenes are pathogenic gram-positive bacteria. Multi 

drug resistant strains are difficult to treat by mono antibiotic drug so aim of present study is to evaluate the impact of 

different combination of ceftriaxone and gentamicin against Staphylococcus aureus and Streptococcus pyogenes. 

Different treatments of ceftriaxone and gentamicin were prepared and disc diffusion method is used for anlaysis of 

present study. The highest inhibition zone was observed against Staphylococcus aureus SA-3 in treatment of ceftriaxone 

(75%) + gentamicin (25%) which is 116 and 100% more as compared to individual ceftriaxone (100%) and gentamicin 

(100%) respectively. Treatment ceftriaxone (75%) + gentamicin (25%) showed 58.82 % more inhibition zone as 

compared to gentamicin (100%) but did not show more inhibition zone as compared to ceftriaxone (100%). 
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I. INTRODUCTION 

 

Staphylococcus aureus and Streptococcus pyogenes are gram-positive bacteria.  Staphylococcus is Gram-positive cocci 

bacteria and due to divide in more than one plane it forms grape-like clusters [1]. S. aureus  shows the golden colour of 

the colony on nutrient agar medium and such pigmentation of S. aureus colonies is caused by the presence of 

carotenoids [2]. Staphylococci are facultative anaerobes capable of generating energy by aerobic respiration, and by 

fermentation which yields mainly lactic acid. Staphylococcus sp. is catalase-positive, a feature differentiating them 

from Streptococcus sp. [3]. 

Hospitalized patients are particularly exposed to S. aureus infections due to their compromised immune system and 

frequent catheter insertions and injections [4]. Methicillin-resistant Staphylococcus aureus (MRSA) infections are 

especially easily spread throughout a hospital and without implementation of a special surveillance program with 

control procedures, a risk of an epidemy in such a hospital is high [5]. So Staphylococcus aureus is a major human 

pathogen that causes a wide range of clinical infections. It is a leading cause of bacteremia and infective endocarditis as 

well as osteoarticular, skin and soft tissue, pleuropulmonary, and device-related infections [6].  

S. pyogenes is Group A- beta-hemolytic Streptococcus. It is a facultative anaerobe, Gram positive extracellular 

bacterium [7]. It is nonmotile, non-sporing, spherical or ovoid cocci that are less than 2 µm in length and that form 

chains and large colonies greater than 0.5 mm in size [8]. The life-threatening infections caused by Streptococcus 

pyogenes (group A streptococcus) include scarlet fever, bacteremia, pneumonia, necrotizing fasciitis, myonecrosis, and 

streptococcal toxic shock syndrome (StrepTSS) [9], S. pyogenes causes disease such as pharyngitis [8], impetigo [10], 

bacteremia, cellulitis and rarely pharyngitis [11], erysipelas [12], otitis media, mastitis, septic arthritis, meningitis [13]. 

Multiple antibiotic resistant Staphylococcus aureus is more the concern these days as they are one of the common 

causes of severe nosocomial infections. Staphylococcus aureus showed percentages of resistance against ampicillin 

(68.4%), doxycycline (60.5%), cefoxitin (34.2%), vancomycin (36.8%), erythromycin (34.2%), and gentamicin (5.3%) 

[14]. Group A Streptococcus pyogenes showed resistance against penicillin (8%), cefotaxime (4.2%), erythromycin 

(83%), tetracycline (51%), levofloxacin (8.9%), clindamycin (40%) and ceftriaxone  (5.3%) [15-16]. So the aim of the 

present study is to evaluate impact of dual antibiotics (ceftriaxone + gentamicin) against growth of Staphylococcus 

aureus and Streptococcus pyogenes. 

 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

              | e- ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

||Volume 9, Issue 5, May 2020||  

IJIRSET © 2020                                                         |     An ISO 9001:2008 Certified Journal   |                                                2809 

 

 

II. MATERIALS AND METHODS 

 

(i) Pathogens: Three characterized Staphylococcus aureus strains SA-1, SA-2, SA-3 and three Streptococcus pyogenes 

SP-1, SP-2, SP-3 were elected for present study. These characterized strains were collected from Department of 

Microbiology, BFIT Dehradun. 

(ii) Antibiotics sensitivity test: Bacterial culture was activated by inoculating a loopful of the strain in Muller Hinton 

broth (30 ml) and incubated at 37
o
C for 24 h at 120 rpm until it achieves or exceeds the turbidity of the 0.5 McFarland 

standard. The turbidity of the actively growing broth culture is adjusted with sterile Huller Hinton broth to obtain 

turbidity optically comparable to that of the 0.5 McFarland standard. This standard is equal to 1 to 2 x 10
8
 CFU/ml. 

Add 0.2 ml inoculum into molten Muller Hinton agar media. Mixed well and it was poured into sterilized Petri plates. 

Placed prepared antibiotic disc on inoculated plates and were incubated at 37ºC for 24 h. The inhibition zone was 

determined by measuring the diameter of the zone of inhibition around the antibiotics disc. 

(iii) Treament:   Two antibiotic drug ceftriaxone and gentamicin antibiotics were slected for present stydy. Treament I- 

ceftriaxone (0%) + gentamicin (100%), Treament II- ceftriaxone (25%) + gentamicin (75%), Treament III- ceftriaxone 

(50%) + gentamicin (50%), Treament IV- ceftriaxone (75%) + gentamicin (25%), Treament V- ceftriaxone (100%) + 

gentamicin (0%) were prepared. The stock concentration of ceftriaxone and gentamicin was 100, 40mg/ml respectively. 

 

III. RESULTS AND DISCUSSION 

 

All Staphylococcus aureus strains SA-1, SA-2, and SA-3 showed maximum inhibition zone in treatment ceftriaxone 

(75%) + gentamicin (25%). The highest inhibition zone was observed against Staphylococcus aureus SA-3 in treatment 

of ceftriaxone (75%) + gentamicin (25%) which is 116 and 100% more as compared to individual ceftriaxone (100%) 

and gentamicin (100%) respectively. Second highest inhibition zone was observed in ceftriaxone (50%) + gentamicin 

(50%) (Table 1). All Streptococcus pyogenes strains SP-1, SP-2 and SP-3 showed maximum inhibition zone in 

treatment gentamicin (100%). The highest inhibition zone was observed against Streptococcus pyogenes SP-2 in 

treatment of ceftriaxone (100%) + gentamicin (0%). Treatment ceftriaxone (75%) + gentamicin (25%) showed 58.82 % 

more inhibition zone as compared to gentamicin (100%) but did not show more inhibition zone as compared to 

ceftriaxone (100%) (Table 2). ceftriaxone is a one of the effective broad spectrum third generation cephalo-sporin and 

effective aginst certain gram negative and positive bacteria [17]. Smilarly, previous study suggested that combination 

therapy with a beta-lactam plus a macrolide or doxycycline or monotherapy with a “respiratory quinolone” (i.e., 

levofloxacin, gatifloxacin, moxifloxacin, or gemifloxacin) are optimal first-line therapy for patients hospitalized with 

community-acquired pneumonia [18]. Anothet  report suggestred that combination antibiotic therapy for invasive 

infections with Gram-negative bacteria is employed in many health care facilities, especially for certain subgroups of 

patients, including those with neutropenia, those with infections caused by Pseudomonas aeruginosa, those with 

ventilator-associated pneumonia, and the severely ill [19]. All result suggestded that dual antibiotic may be better for 

hospitalized patients.  

 

Table 1: Impact of ceftriaxone + gentamicin antibiotics against Staphylococcus aureus by disc diffusion method. 

 

S. No. Antibiotic Combination Inhibition zone (mm) 

SA1 SA2 SA3 

1 ceftriaxone (0%) + gentamicin (100%) 12 13 13 

2 ceftriaxone (25%) + gentamicin (75%) 17 16 18 

3 ceftriaxone (50%) + gentamicin (50%) 21 20 21 

4 ceftriaxone (75%) + gentamicin (25%) 25 25 26 

5 ceftriaxone (100%) + gentamicin (0%) 13 12 13 

(ceftriaxone = 100mg/ml; gentamicin= 40mg/ml). 
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Table 2: Impact of ceftriaxone + gentamicin antibiotics against Streptococcus pyogenes by disc diffusion method. 

 

S. No Antibiotic Combination Inhibition zone (mm) 

SP1 SP2 SP3 

1 ceftriaxone (0%) + gentamicin (100%) 17 17 16 

2 ceftriaxone (25%) + gentamicin (75%) 18 19 20 

3 ceftriaxone (50%) + gentamicin (50%) 21 19 22 

4 ceftriaxone (75%) + gentamicin (25%) 27 26 26 

5 ceftriaxone (100%) + gentamicin (0%) 28 30 29 

 (ceftriaxone = 100mg/ml; Gentamicin= 40mg/ml) 

 

IV. CONCLUSION 

 

Two antibiotics ceftriaxone and gentamicin were selected for analysis of the impact of dual antibiotic against 

Staphylococcus aureus and Streptococcus pyogenes. We observed that one treatment ceftriaxone (75%) + gentamicin 

(25%) is effective against Staphylococcus aureus as compared to ceftriaxone (100%) and gentamicin (100%) 

respectively. But this combination showed second highest against Streptococcus pyogenes. The author suggested 

making other combinations of the ceftriaxone  and gentamicin for proper analysis of dual antibiotics in the future. 
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