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Abstract  
 We compared in this study the in vitro potency of some antibiotics when used singly and in combination 
against the multi-drugs resistant Staphylococcus aureus using the wells diffusion in agar. Rifampin, 
vancomycin, tetracycline and trimethoprim-sulfamethoxazole were randomly selected for this study. The 
isolate of S. aureus used in this study was previously characterized in our laboratory as methicillin-
resistance Staphylococcus aureus-MRSA carrying the mec-A gene which is responsible for methicillin 
resistance. 
     Tremendous potencies were observed when the antibiotics used in combination compared with each 
antibiotic alone. The inhibition zone of vancomycin plus rifampin was 28 mm. in diameter compared with 
18 mm. and zero (fully resistance) for vancomycin and rifampin respectively. Like rifampin, trimethoprim-
sulfamethoxazole was inactive per se, since no inhibition zone was seen but when combined together, the 
inhibitory action significantly increased up to 19 mm. in diameter. Furthermore, combination of 
tetracycline with trimethoprim-sulfamethoxazole scored an inhibition zone as high as 43 mm. compared 
with 30 mm. for tetracycline alone (data for the later combination are not shown in this paper)*. 

مزج بعض المضادات الحيوية واستخدامها ضد عزلة محلية من المكورات العنقودية المقاومة 
.للميثيسيلين  

  الخلاصة
أجرينا خلال هذا البحث مقارنة مختبريه لفعالية بعض المضادات الحيوية عند استخدامها بصورة منفرة أو مركبة مع بعضها ضد عزلة 

  .وية وذلك بطريقة الحفر والانتشار بالاكارمحلية متعددتة المقاومة للمضادات الحي
       تم اختيار الريفامبين، الفانكومايسين، التتراسايكلين و الميثوبريم،  والعزلة البكتيرية التي استخدمت خلال البحث، عزلة محلية من 

المسئول عن صفة mec-A لجين المكورات العنقودية تم عزلها خلال دراسة سابقة ومشخصة كونها مقاومة للميثيسيلين وحاملة ل
  . المقاومة لهذا المضاد

 ملم لمركب 28      أظهرت النتائج فعاليات باهرة عند استخدام المضادات كتراكيب متحدة مع بعضها، فنطاق التثبيط كان 
كما هو . الريفامبين على التواليللفانكوماسين و) مقاومة كاملة( ملم وصفر 18الفانكومايسين والريفامبين مقارنة بنطاقي التثبيط التثبيط 

الريفامبين، لم يكن الميثوبريم فعالا بحد ذاته حيث لم يلاحظ أي تثبيط ولكن عند مزج المضادين؛ الريفامبين واللميثوبريم معا زاد نطاق 
 ملم للتتراسايكلين 30 بــ  ملم عند مزج التتراسايكلين والميثوبريم مقارنة43علاوة على ذلك كان نطاق التثبيط .  ملم19التثبيط الى

  . لوحده
   ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

*This paper is a part of M.Sc. thesis, College of medicine, University of Babylon.                                                                     
The comprehensive data are included in the thesis (in press). 
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Introduction 

he first methicillin-resistant 
Staphylococcus aureus (MRSA) 
case was reported in United 

Kingdom in 1961, shortly after 
methicillin was introduced into clinical 
practice [1]. Seven years later, MRSA 
became widespread in Japan, Europe, 
United Kingdom, Australia and United 
States [2]. In Iraq, MRSA has been 
found to be the major nosocomial 
pathogen in different medical centers in 
Najaf province [3] and in AL-Diwaniya 
city as well [4]. To overcome this 
clinical problem, vancomycin was 
recommended to treat the MRSA 
infections, but shortly later, vancomycin 
resistant Staphylococcus aureus (VRSA) 
emerged [5] and despite being 
considered the drug of choice for serious 
MRSA infections, vancomycin lost its 
activity and became inactive. Recently, 
in 2009, it has been recommended that, 
accurately combination of antibiotics 
with each other may effectively treat the 
serious infections of multi-drugs 
resistant MRSA [6]. 
The reasons for the use of antibiotics 
combination for the treatment of serious 
MRSA infections can be attributed to the 
following: to broaden coverage to 
include heteroresistant MRSA, to 
prevent the emergence of reduced 
susceptibility to antibiotics, to achieve 
bactericidal synergy, to penetrate cells 
and tissues not reached by single 
antibiotics, to provide activity against 
organisms growing in biofilm, to treat 
the polymicrobial infections and to 
inhibit toxin production [7]. This is not 
always correct, that when two 
antimicrobial agents are combined, they 
may have one of the three effects in vitro 

against the organism: additive 
(indifferent), synergy or antagonism [8]. 
The data presented in this paper are a 
part of M.Sc. thesis being suggested and 
designed to demonstrate the effects of 
antibiotics combination against local 
isolate of MRSA, which was previously 
isolated and fully characterized in our 
laboratory [4]. 
 
Materials and Methods  
Bacterial isolate: A local isolate being 
isolated from sever burn infection and 
fully identified and characterized as 
multi-drugs resistant MRSA carrying the 
mec-A gene was kindly provided by AL-
Fa'ady (College of medicine, Babylon 
University). The isolate was re-identified 
according to the routine methods to 
confirm the stability of its diagnostic 
characteristics.  
Antimicrobial susceptibility testing: 
Muller-Hinton agar (Oxoid) was used 
for detection the antibiotics 
susceptibility by wells diffusion test. The 
following antibiotics were used with 
known potency (Himedia): vancomycin, 
rifampin, tetracycline, and  
trimethoprim-sulamethoxazole. The 
results of antibiotics susceptibility were 
interpreted according to CLSI, 2010, [9].  
 
Results and Discussion 
Figure-1 shows the result of combination 
of vancomycin with rifampin. Rifampin 
alone was completely inactive since the 
inhibition zone was zero. In contrast, 
vancomycin exhibited an inhibition zone 
which accounted for 18 mm. in diameter, 
while the inhibition zone significantly 
increased up to 28 mm. in diameter 
when these antibiotics were combined 
together, which indicates for synergistic 
effect of these antibiotics against MRSA.  
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Figure1 The effect of vancomycin and rifampin, each alone and in combination against 
MRSA. 
  
This result strongly confirmed the result 
obtained by Deresinski, 2009 [7] who 
stated that rifampin was found to 
enhance the activity of vancomycin 
against MRSA. This enhancement has 
been also reported elsewhere [8]. 
   Both, rifampin and trimethoprim-
sulfamethoxazole were inactive, since no 
inhibition zone were seen for each as 
shown in fgure-2, but the inhibition zone 
went up to 19 mm. in diameter when 

these antibiotics were combined 
together. The effect of these antibiotics 
against MRSA is seemed to be synergy. 
This can be attributed in part to rifampin, 
which has number of characteristics that 
make it potentially effective when used 
in combination with other antibiotics, 
including its potent bactericidal activity, 
modest activity against non-growing 
cells and ability to penetrate cells [10].  
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      Figure 2 The effect of rifampin and trimethoprim-sulfamethoxazole, singly                                                  
and in combination against MRSA. 
 
   In conclusion, in despite of successful 
findings being reported in this study, 
antagonism of antibiotics was also 
observed (data are not shown), which 
represents the main disadvantage of 

antimicrobial combinations, but it still 
takes advantages of different 
mechanisms of action and/or toxicities 
profiles as indicated above. However, 
advantages and disadvantages are 
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closely related with the selection of 
agents which should be dependent in 
part upon the type of antibiotic, the 
nature of action, the susceptibility 
patterns, the site of infection, and the 
type of microbe.  
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