
In Vitro Study For The Effect Of Cinnamon Oil 

On Multi-Drug Resistant Staphylococcus aureus 

And Proteus mirabilis Strains. 

 
Israa Kitab Al -Yasiri (Msc *Department of Microbiology, college 

of Dentistry, kufa university.   
 

 :الخلاصة

  Staphylococcus aureusحأثيسِ شيج اندازسيه ػهّ بكخيسيب ألوفُرّثْ اندزاست نخقَييم 

َ  Proteus mirabilis ػيىبث ْْ  انمخؼددة انمقبَمَت نهمضبداث انحيبحيت َانمؼَصَنتَ مِه

.  انمسضّ انمصببيه ببنخٍبببث  الاذن انُسطّ  مسخشفّ انحكيمِ مه ومُذج خُمِؼجْ  05ِْ

 ي انؼصلاث حبَيََّه بأوٍب كَبوجَػصنت مه ٌر05انخؼهيمي في محبفظتِ انىدف، 

Staphylococcus spp.  ببوٍب   ػصلاث حبيه َحسغProteus mirabilis spp.                   

مه  سختّ مِهْ ٌري انؼصلاث حبَيََّه بأوٍب كَبوجْ حم اخخيبز بدِزاسَت أخسِ نمسخُِ انىُعَ َ   

 تؼددة أنمقبَمانمخ  Staphylococcus aureus َProteus mirabilis وُع

نهمضبداث انحيبحيت .أظٍسث وخَبئحَِ اخخببز حسّبسيتِ انمضبداث انحيُيت بأنّ أغهب ٌري 

%( نهمضبداث  95-45مقبَمتِ كَبوجْ نهمئُيت أنىسبت أنانؼصلاث ُ كَبوجْ مقبَمت خداً )

انحيُيت انمسخؼمهت. حأثيس شيج اندازسيه ػهّ ٌري انؼصلاث أخخبس ػه طسيق إخساء 

حسكيص  انخسكيص انخثبيطي الأدوّ َ اخخببز زاث انخبنيت طسيقتِ اوخشبز انقسصِ، اخخببزالاخخبب

انحَدّ الأدوّ انمبيد نهدساثيمِ َقد أظٍسث انىخَبئحِ حشببً في انخأثيس انمضبد نهمكسَببث بيه 

. اسخىخدج اندزاستَ بأنّ شيج اندازسيه يمُْكِهُ أنَْ Ciprofloxacinٌرا انصيج َانمضبد 

 Staphylococcus aureus َProteus ؼممَ ُ كمضبد مكسَبيِ فؼّبلِ حخّ في حبنتيسُخَ 

mirabilis ( انمخؼددة انمقبَمَت نهمضبداث انحيبحيتMDR ). 

Abstract : 

The study was carried out to assess the effect of cinnamon oil on  

multi-drug resistant (MDR) strains of Staphylococcus aureus and 

Proteus mirabilis isolated from patient infected with otitis media.  

50 specimens were collected at AL-Hakeem Teaching Hospital in 

AL-Najaf governorate, 20 isolates were found to be Staphylococcus 

spp. and Proteus spp. on further studying for the species level only 

six of these isolates were found to be multi-drug resistant 

Staphylococcus aureus and Proteus mirabilis. The results of 

antibiotic sensitivity testing showed that most of these isolates were 

highly resistant (resistance percentage was 40-90%)  for the used 

antibiotics. The antimicrobial effect of  cinnamon oil on these 



isolates was tested via performing Disk Diffusion Method, 

Minimum Inhibitory Concentration (MIC) and Minimum 

Bactericidal Concentration (MBC) tests. The results showed a 

similarity in the antimicrobial actions between this oil and 

Ciprofloxacin antibiotic . The study concluded that Cinnamon Oil 

could be used as an effective antimicrobial even in case of difficult 

treated MDR Staphylococcus aureus and Proteus mirabilis. 

 

Introduction  

The spread of drug resistant pathogens is one of the most 

serious threats to successful treatment of microbial diseases. Down 

the ages essential oils and other extracts of plants have evoked 

interest as sources of natural products. They have been screened for 

their potential uses as alternative remedies for the treatment of 

many infectious diseases (Tepe, et al., 2004). World Health 

Organization (WHO) noted that majority of the world's population 

depends on traditional medicine for primary healthcare. Medicinal 

plants and their Essential oils have been shown to possess 

antibacterial, antifungal, antiviral insecticidal and antioxidant 

properties (Burt ,2005).  

Plants essential oils (also called volatile oils) are aromatic oily 

liquids obtained from plant materials (flowers, buds, seeds, leaves, 

twigs, bark, herbs, wood, fruits and roots). They can be obtained by 

expression, fermentation or extraction but the method of steam 

distillation is most commonly used for commercial production 

(Sylvestre, et al., 2006). Essential oils are complex mixers 

comprising many single compounds. Chemically they are derived 

from terpenes and their oxygenated compounds. Each of these 

constituents contributes to the beneficial or adverse effects. (Suhr 

and Nielsen, 2003) 

Cinnamon which is native to India and Sri Lanka (Ceylon) and now 

it is cultivated in many tropical countries including Mexico 

considers one of the most important medicinal plants the scientific 

name for Cinnamon is Cinnamomum verum it belongs to the family 

Lauraceae, its medicinal parts include the outer bark, inner bark, 



leaves and essential oil the active principles in those parts are the 

Volatile oils (cinnamaldehyde, eugenol, cinnamic acid, weitherhin), 

Mucilage, Diterpenes and Proanthocyanidins (Soliman and Badeaa,  

2002). Most of the Cinnamon extracts are safe and having little side 

effects their essential oil contains both antifungal and antibacterial 

principles that can be used as antibiotics and to prevent food 

spoilage due to bacterial contamination (Dragland , et al., 2003) it is 

also possesses anti-diabetic property (Broadhurst, et al.,  2000). For 

these reasons The present study was conducted to evaluate the 

ability of cinnamon oil to inhibit the growth of different multi-drug 

resistant Staphylococcus aureus and Proteus mirabilis isolates with 

different resistance patterns, We examined in vitro the cidal and/or 

static effects of cinnamon oil on MDR Staphylococcus aureus and 
Proteus mirabilis, thus in order to be recommended as a safe and 

suitable treatment which could be used clinically. 

Materials and Methods: 
The present study was carried on in the Department of 

Microbiology, Medicine collage, kufa university in the period from 

1/8/2005 to 5/4/2006. The specimens were collected at AL-Hakeem 

Teaching Hospital in AL-Najaf governorate. Isolation of pathogenic 

bacteria from otitis media specimens and identification to the 

species level was performed by standard methods (Macfaddin 

2000). The antimicrobial sensitivity testing was done by Kirby-

Bauer disc diffusion method standardized as per NCCLS(2002). 

Antibiotics were selected according to WHO model list of essential 

drugs the chosen antibiotics included Ciprofloxacin, Cefotaxim, 

Cephalexin, Amoxicillin, Rifampin, Clarethromycin, Cephalothin, 

Gentamicin, Carbencillin, and Kanamycin. Extended spectrum β-

lactamase  (ESBL-producing strains) were screened by the double-

disk synergy test  and confirmation tests recommended by the 

National Committee for Clinical Laboratory Standards (NCCLS). 

Results were interpreted according to NCCLS 2002 standard tables.  

 

Cinnamon Oil Disk Preparation:  

The disks were prepared according to the Barry (1976) in which 

empty sterilized discs (Whatman no.1, 6mm diameter) were 

impregnated with 50 μL per disk with different concentrations 



(1:100, 1:50, 1:25, 1:12.5 and 1:6.25 mg/ml) of cinnamon oil and 

kept in a sterile container in the refrigerator to be used during one-

month.  The disks were placed on the cultured Mueller-Hinton agar 

surface and all Petri dishes were sealed with sterile laboratory 

parafilm to avoid eventual evaporation of the test samples. The 

plates were left for 30 min at room temperature to allow the 

diffusion of oil, and then they were incubated at 37°C for 18 h after 

the incubation period, the zone of inhibition was measured. 

Inhibition of bacterial growth in the plates containing test oil was 

judged by comparison with growth in blank control plates.  

The MICs were determined as the lowest concentration of oil 

inhibiting visible growth of Staphylococcus aureus and Proteus 

mirabilis on the agar plate the procedure was done according to the 

method recommended by the National Committee for Clinical 

Laboratory Standards (NCCLs, 2002). 

 

 Results and Discussion: 

New and safe antimicrobial agents are needed to prevent and 

overcome severe bacterial infections and the problems of bacterial 

resistance. (Harry, et al., 2005). Plants essential oils and extracts 

especially cinnamon have been used for many thousands of years, 

in pharmaceuticals, alternative medicine and natural therapies. It is 

necessary to investigate this plant scientifically to improve the 

quality of healthcare. For these reasons the present study was 

conducted to evaluate the effect of cinnamon oil on multi-drug 

resistant Staphylococcus aureus and Proteus mirabilis with 

different types of antimicrobial resistance.  

Twenty isolate of Staphylococcus spp. and nine isolates of 
Proteus spp. used in this study were isolated from 50 specimens 

collected from patients infected with otitis media (Table 1). Six of 

these isolates were fully identified for the species level and 

characterized as Staphylococcus aureus and Proteus mirabilis spps. 

 

 



Table 1: The number of Strains Chosen from Staphylococcus 

aureus and Proteus mirabilis Isolates. 

 

No. of Strains Types of bacteria 

1 Staphylococcus aureus 

2 Staphylococcus aureus 

3 Staphylococcus aureus 

4 Proteus mirabilis 

5 Proteus mirabilis 

6 Proteus mirabilis 

 

Antibiotic sensitivity test was performed for all strains using 10-

different antibiotic disks including Ciprofloxacin, Cefotaxim, 

Cephalexin, Amoxicillin, Rifampin, Clarthromycin, Cephalothin, 

Gentamicin, Carbencillin, and Kanamycin. The results of Antibiotic 

sensitivity test were recorded for the 6-chosen strains, the results 

showed a high degree of resistance in most of the isolates, the total 

resistance for all strains ranged from (40% - 90%) (table 2). 

Carbencillin  and Cephalothin recorded a high resistance 

percentages (100%) in comparison to a lower percentages (ranged 

from 0-33.3%) recorded for Ciprofloxacin, Gentamicin, and 

Kanamycin. 

 

 

 

 

 

 

 

 



Table 2: Antibiotic Sensitivity Testing for the 3- Staphylococcus aureus and 3- Proteus mirabilis isolates. 
 

 

 

 

 

 

 

 

R=Resistant, S=Sensitive, Cipro.= Ciprofloxacin, Cefot.= Cefotaxim, Cephal.= Cephalexin,  

 Amox.= Amoxicillin, Rifa,= Rifampin, Clarth.= Clarethromycin,  Cephalo.= Cephalothin, 

 Gent.= Gentamicin, Carb= Carbencillin, Kana.= Kanamycin. 

 

 

 

 

Strains Cipro. Cefot. Cephal. Amox. Rifa Clarth. Cephalo. Gent. Carb Kana. Resistance 

Percentage 

1 S R R R R R R R R R 90 

2 R R S S S S R S R S 40 

3 S R S R S R R S R S 50 

Resistance 

Percentage 

33.3 100 33.3 66.6 33.3 66.6 100 33.3 100 33.3  

4 S S R R R R R S R S 60 

5 S S R R R R R S R R 70 

6 S R R R R R R R R R 90 

Resistance 

Percentage 

0 33.3 100 100 100 100 100 33.3 100 33.3  
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All strains were further tested for the production of extended 

spectrum β–lactamase enzyme according to the NCCLs (2002) 

recommendations, it was found that strain-1and 6 was able to 

produce extended spectrum β–lactamase enzyme. Extended-

spectrum β-lactamase (ESBLs) producing strains emerge by point 

mutation from non-extended-spectrum precursors these enzymes 

are derived through a single amino acid
 
substitution or a few amino 

acid substitutions from the parental
 
enzymes TEM-1, TEM-2, and 

SHV-1. these enzymes are able to Resist the effect of
 
extended-

spectrum cephalosporins specially 3
rd

 and 4
th

 generation 

cephalosporins (Radice, et al., 2001).  

Disc diffusion method was used to evaluate the zone of 

microbial growth inhibition at various concentrations of cinnamon 

oil (table 3). The zones varied from 2mm-25mm in diameter, strains 

2,3,4, and 5 were highly susceptible to the oil in comparison to a 

lower susceptibility recorded by strains 1 and 6.  

Strain-1 and 6 which is ESBLs-producing strain as 

mentioned previously proved to be sensitive to the effect of 

cinnamon oil in which the growth was inhibited with a zone of 

12mm in diameter, this zone considers  a good result if we compare 

it with the results of antibiotic sensitivity testing in which it formed 

90% resistance for the tested antibiotics (table 2). Depending on 

these results we can say that cinnamon oil antibacterial effect is 

almost close to the effect of clavulonic acid and aztreonam 

combined cephalosporins (those used in the treatment of ESBLs 

producing strains)   

Similar results were recorded by (Prabuseenivasan, et 

al., 2006) who found that cinnamon oil (in concentration of 1:5 

mg/ml) was significantly able to inhibit the growth of many 

pathogenic bacteria with various zone diameters especially K. 

pneumoniae (27.5 mm), P.aeruginosa (33.3 mm), B. subtilis (29.9 

mm), P. vulgaris (29.4 mm), and S. aureus (20.8 mm) pathogens 

used in this study were standard strains (show no resistance). As 

well as those reported by (Simic ,et al.,  2004) their study suggested 

that cinnamon oil was very effective against pathogens even in 

moderate concentrations. 
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(Table 3):Inhibition Zone Diameters Using Cinnamon Oil Disks. 
 

Strains Diameter of Cinnamon Oil Inhibition 

Zones(mm) 

1:100* 1:50* 1:25* 1:12.5* 1:6.25* 

1 0 0 3 9 12 

2 0 0 9 12 25 

3 0 0 5 8 15 

4 0 2 7 12 17 

5 0 2 6 9 14 

6 0 0 2 6 13 

*mg/ml 

Minimal Inhibitory Concentration (MIC) and Minimal 

Bactericidal Concentration (MBC) of Cinnamon Oil were 

determined and compared with the results of antibiotic sensitivity 

testing (table 4). The results revealed that cinnamon oil showed 

maximum activity with MIC values ranging from 1:25 mg/ml to 

1:12.5 mg/ml in most of the tested strains (1,2,3,4,5 and 6) while 

the MBC was 1:6.25 mg/ml. By comparing the results of table 4 

with the results of disk diffusion test (table 2) the oil was found to 

be strongly bactericidal specially the concentration 1:6.25 proved to 

be a cidal concentration to almost all tested strains and its action 

was similar to the action of ciprofloxacin. The oil was able to 

inhibit the growth of most tested strains with moderate MIC values. 

Similar results were reported by (Prabuseenivasan, 2006) and 

(Mau, et al.,  2001) who stated that Cinnamon oil showed promising 

inhibitory activity even at low concentration the antibacterial 

activity of cinnamon oil was probably due to their major 

component, cinnamaldehyde and their properties could be multiple.  

(Table 4): Determination of MIC of Cinnamon Oil at Various 

Concentrations. 
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(+):growth 

(−) :no growth 

In conclusion, cinnamon oil showed antibacterial activity 

against six of the tested strains so it could be consider as a good 

source of antibacterial agent and it can be used as antibacterial 

supplement in the developing countries even in the treatment of 

MDR Staphylococcus aureus and Proteus mirabilis. In addition to 

in vivo studies clinical trials would be needed to justify and further 

evaluate the potential of this oil as an antibacterial agent in topical 

or oral application. 
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