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The synergistic effect for sesame oil-ciprofloxacin on the 
sensitivity of some Enterobacteriaceae species
Amna B. Malhan1, Laith M. Najeeb2, Harith K. Buniya1*

INTRODUCTION
Despite the great advances in medicine achieved in the 
past century, hospital infections have a high prevalence 
rate. These types of infections are important problems 
in developing countries.[1] Enterobacteriaceae are 
considered to be microorganisms that cause these 
infections, which are Gram-negative bacilli that 
may live normally in the intestines of humans and 
animals and are found in water, soil, and living 
plants.[2,3] These pathogens play an important role 
in urinary tract infections, which include 1 million 
women in the United States each year.[4] Other 
hospital infections caused by these bacteria are 
bladder infections, wound infections, gastritis, 
intestines, meningitis, and sepsis.[5] The discovery 
of antibiotics was an important step in dealing 
with pathogens, but their excessive use led to the 
emergence of new bacterial resistance mechanisms, 
for example, the resistance of Enterobacteriaceae to 
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ciprofloxacin (CIP).[6,7] CIP is a second-generation 
fluoroquinolone antibiotic that acts as a lethal agent 
for bacteria by replication inhibiting the DNA gyrase 
and Topoisomerase IV, thereby inhibiting DNA 
replication and reproduction.[8,9] Sesame (Sesamum 
indicum) belongs to the family Pedaliaceae, It is one 
of the oldest and most famous crops in the world and 
originates in Africa.[10] It is considered a reputable 
herbal remedy in Asia and Africa, used as a treatment 
for wounds, burns, antitoxins, and inflammation 
of mouth membranes and has antimicrobial 
properties.[11,12] Sesame seeds contain 20% protein and 
50% oil containing Vitamin E and unsaturated fatty 
acids.[13] Gas chromatography–mass spectrometry 
phytochemical screening of sesame oil showed the 
presence of carboxylic acid and phenol groups, 
especially some of the most potent antioxidants such 
as sesamol, sesamolin, and sesamin.[14,15] According 
to oxidative properties and the antimicrobial role 
of this oil in traditional medicine, this study aimed 
to determine the antimicrobial activity of sesame 
oil synergy with antibiotic on CIP-resistance 
Enterobacteriaceae.

ABSTRACT

Background: Hospital-acquired infections are important problems in developing countries with high prevalence rate. 
Enterobacteriaceae members regarded the most important pathogens among those responsible for such infections. Due to the 
high prevalence of antibiotic-resistant strains in pathogenic microorganisms that have emerged in recent decades, extensive 
studies have been conducted on the use of natural products and biologically active compounds extracted from medicinal plants. 
Methodology: This study was designed to determine the effect of sesame oil on increasing the sensitivity of ciprofloxacin (CIP) 
resistant bacteria where oil works synergistically with antibiotic as a bacteriostatic or bactericidal. Results: Thirty-two samples 
of people with urinary tract infections and diarrhea were isolated at Al-Ramadi Teaching Hospital and Private Laboratories, the 
different bacterial species isolated belong to Enterobacteriaceae included Escherichia coli, Klebsiella, Proteus, Pseudomonas, 
and Salmonella. The results showed the isolates converted from CIP resistance to sensitive when mix the sesame oil with CIP 
and the sensitivity increased with increased the concentration of sesame oil in E. coli (8–30 mm), Klebsiella (10–26 mm), 
Proteus (8–22 mm), and Salmonella (10–24 mm), respectively. Conclusion: The results of this study showed that there is an 
important effect of sesame oil synergistically with CIP on the Enterobacteriaceae resistant to this antibiotic and causing urinary 
tract infection and diarrhea and did not show the same effect when adding sesame oil or antibiotics separately.
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EXPERIMENTAL SECTION
Isolation and Diagnosis of Bacteria
In this experimental study, samples were collected from 
patients with urinary tract infection and diarrhea in Al-
Ramadi Teaching Hospital and Private Laboratories, 
after culturing them in different media such as blood 
agar, MacConkey agar, S.S. agar, and Nutrient agar, 
these media were prepared according to the company’s 
instructions for each one for the studying the cultural 
characteristics of bacterial colonies in these media.  
Then, some biochemical tests were conducted such as 
oxides, catalase, and indole test to ensure purity and 
to make sure the isolates were diagnosed with Vitek 2.

Sensitivity Test for Isolates
The sensitivity test for bacterial isolates was carried 
out with three replications for each isolate by agar 
diffusion method and the CIP-resistant isolates were 
selected until the effect of sesame oil will test later.

Preparation of Sesame Oil
Local sesame oil was supplemented by the special 
plant to produce sesame oil in Al-Anbar/Iraq, where it 
was obtained purely.

Preparation of Sesame Mixture
Sesame mixture is prepared by adding 60 ml of 
sesame oil to 20 ml of dimethyl sulfoxide (DMSO), 
which is a polar solvent and non-lethal of bacteria. It 
dissolves sesame oil to form an emulsifier that blends 
easily with the prepared broth culture media to grow 
bacteria and treat it with sesame oil and keep it in a 
tightly sealed container for use later.

Test the Effectiveness of Oil Sesame Oil
The bacteria were treated in two ways: The first by 
adding oil to the antibiotic discs when testing the 
sensitivity and the second by adding the oil to the 
media before germination of the bacteria; then, the 
sensitivity test and the addition of antibiotics as 
follows:

First method: Agar diffusion method
This was done by culturing (active isolates for 1 h in 
nutrient broth) in Muller–Hinton agar by agar diffusion 
method and placing of CIP antibiotic discs and then adding 
crude sesame oil to the antibiotic disc of different sizes 
(10, 15, and 20 µl) with three replicates and incubating at 
37°C for 18 h, then the diameter of inhibition zone was 
measured. This result compared to the control.

Second method: Ensure the solubility of oil in the 
microbial medium
This method was performed using 10 ml clean sterile 
tube (7, 8, 9, and 10 ml) of the Mueller-Hinton broth 
and completing the size of each tube of mixture 

(sesame oil + DMSO) to be 3, 2, and 1, respectively, 
with three replicates per sample, while this mixture 
was not added to the 10 ml tube from the medium 
and was considered as a negative control. The 
bacterial suspension (0.5 McFarland) was added to 
the prepared medium in the tubes and incubated at 
37°C for 18 h, the sensitivity test for the developing 
isolates was then carried out by agar diffusion method 
and incubated for 18 h at 37°C. The diameter of the 
inhibition zone was measured in millimeter by the 
ruler and in comparison with control isolates; bacteria 
that were converted from CIP resistance were isolated 
into a sensitive.

RESULTS AND DISCUSSION
The results showed that the positive bacterial culture 
was 87%. The bacteria were isolated using blood 
agar and MacConkey agar and (121) bacterial 
isolates were obtained, including Escherichia coli, 
Klebsiella pneumonia, Salmonella, Proteus mirabilis, 
and Pseudomonas aeruginosa. E. coli bacteria 
were the most common causes of infection and the 
number of isolates was (45) isolation by (37%), 
while K. pneumonia ranked second with 37 isolates 
(31%). Salmonella spp., 21(18%); P. mirabilis, 10 
(8%) and finally P. aeruginosa, 8 (6%). Based on 
the results obtained in this study, the diameters of the 
inhibition zone for bacterial isolates were increasing 
as the volume of added oil increased. When adding 
10 µl of sesame oil the inhibition zone diameters 
ranged (8–10 mm), when adding 15 µl inhibition zone 
diameters ranged (14–18 mm), and when adding 20 µl 
the inhibition zone diameters ranged (20–26 mm), 
[Table 1].

In the second method, the inhibition zone diameters 
ranged at a concentration of 10% (10–14 mm) and 
at a concentration of 20%, inhibition zone diameters 
ranged (18–22 mm), while the concentration of 
30% inhibition zone diameters ranged (22–28 mm), 
[Table 2].

As can be seen, there is a meaningful relationship 
between increasing the volume and concentration 
of sesame oil and reducing the growth of bacteria, 
so that by increasing the volume and concentration, 
a significant reduction in bacterial growth can be 
detected. In other words, the synergy of sesame oil and 
antibiotics has shown to have an effective effect on 
CIP-resistant Enterobacteriaceae isolated from urinary 
tract infection and diarrhea. A study that evaluated the 
antimicrobial property of sesame radiatum oil on the 
same bacteria to our study with the agar disk diffusion 
method measured the zone of inhibition 10–19 mm.[16] 
This implies the effectiveness of the oil in inhibition 
of the growth of bacteria.
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In another study on the bactericidal properties of 
Lignans in sesame seeds on three bacterial species, 
the obtained results showed complete inhibition of the 
growth of Bacillus cereus when facing the sesamol 
in the concentration of 2 mg/ml.[17] A study on the 
synergism of sesame oil and canola oil showed that 
the mixture of these two oils is more antioxidant than 
each oil individually. In another study, the mixture of 
the sesame oil and olive oil not only was not more 
antibacterial than each oil but also it had a less 
antibacterial effect than olive oil.[18,19]

According to previous studies, sesame oil shows 
different therapeutic characters, which is consistent 
with the current study, which indicates its antibacterial 
properties on Enterobacteriaceae.[3] It can be said that 
the use of this extract will be a natural substance that 
provides the body with important compounds as well as 
the inhibitory effect of pathogenic Klebsiella bacteria 
when used by patients and this was the main purpose 
of using this extract against bacteria causing urinary 
tract infection.[20] However, the most important point 
in this study was focused on the synergistic characters 
of sesame oil and CIP, which showed clear results by 
measuring the diameter of the zone inhibition, however, 
did not have the effect of sesame oil or antibiotic in 
inhibiting the growth of bacteria when added severally.

CONCLUSION
The results of this study showed that there is an 
important effect of sesame oil synergistically with CIP 
on the Enterobacteriaceae resistant to this antibiotic 
and causing urinary tract infection and diarrhea and 
did not show the same effect when adding sesame oil 
or antibiotics separately.
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