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 نانومتر( 200له يون بره موم )ميمربوط به نانوامولس TEMکروگراف ي: م1ريتصو

 نوزايسودوموناس آئروژ يبر رو ن يپروفلوکساسيون بره موم و سينانوامولس ، مختلف بره موم يها رقت درMIC, MBCج ي: نتا 1جدول 
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ون بره يب نانو امولسيترک ون يپروقلوکساسيب بره موم+ سيمختلف ترک يها رقتمتر( در  يلي)برحسب مي: قطر هاله عدم رشدباکتر4جدول 

 تر(يل يليکروگرم بر مي)بر حسب منيپروفلوکساسيموم+س

             

             

             

             

             

             

             

             

 



 

 33 

.

MICMBC



 

 34 

 

MBP1



 

 35 

DLS

 يريگ جهينت



 

 36 

 تشکرر و يتقد

Ref.No: AECVU-184-2008

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 37 

REFERENCES 
1.Dashtizadeh Y, Moattari A, Gorzin AA. Phenotypic and genetically evaluation of the prevalence of 
efflux pumps and antibiotic resistance in clinical isolates of Pseudomonas aeruginosa among 
burned patients admitted to Ghotbodin Shirazi Hospital.  J M 2014; 7(19): 118-27. 
2.Vanhems P, Lepape A, Savey A, Jambou P, Fabry J. Nosocomial pulmonary infection by 
antimicrobial-resistant bacteria of patients hospitalized in intensive care units: risk factors and 

survival. Journal of Hospital Infection 2000; 45(2): 98-106  

3.Parmar P, Salman A, Kalavathy CM, Kaliamurthy J, Prasanth DA, Thomas PA, et al. Comparison 
of topical gatifloxacin 0.3% and ciprofloxacin 0.3% for the treatment of bacterial keratitis. American 
Journal of Ophthalmology 2006; 141(2): 282-6. 
4.Popova M, Trusheva B, Antonova D, Cutajar S, Mifsud D, Farrugia C, et al. The specific chemical 

profile of Mediterranean propolis from Malta. Food Chemistry 2011; 126(3): 1431-5  

5.Sforcin JM, Bankova V. Propolis: is there a potential for the development of new drugs? Journal 

of Ethnopharmacology 2011; 133(2): 253-60  

6.Alencar S, Oldoni T, Castro M, Cabral I, Costa-Neto C, Cury J, et al. Chemical composition and 
biological activity of a new type of Brazilian propolis: red propolis. Journal of Ethnopharmacology 
2007; 113(2): 278-83. 
7.Basim E, Basim H, Özcan M. Antibacterial activities of Turkish pollen and propolis extracts 

against plant bacterial pathogens. Journal of Food Engineering 2006; 77(4): 992-6  

8.Cardoso RL, Maboni F, Machado G, Alves SH, de Vargas AC. Antimicrobial activity of propolis 
extract against Staphylococcus coagulase positive and Malassezia pachydermatis of canine otitis. 

Veterinary Microbiology 2010; 142(3): 432-4  

9.Castaldo S, Capasso F. Propolis, an old remedy used in modern medicine. Fitoterapia 2002; 73: 

S1-6  

10.Mohammadzadeh S, Sharriatpanahi M, Hamedi M, Amanzadeh Y, Ebrahimi SES, Ostad SN. 

Antioxidant power of Iranian propolis extract. Food Chemistry 2007; 103(3): 729-33  

11.Menezes H, Bacci Jr M, Oliveira S, Pagnocca F. Antibacterial properties of propolis and 

products containing propolis from Brazil. Apidologie 1997; 28(2): 71-6  

12.Silva HD, Cerqueira MÂ, Vicente AA. Nanoemulsions for food applications: development and 

characterization. Food and Bioprocess Technology 2012; 5(3): 854-67  

13.Elgadira MA, Adam A. Selected drug delivery systems based on nanoemulsion. World Journal 
of Pharmaceutical Research 2014; 3(2):1796-1809. 
14. Kalia P, Kumar NR, Harjai K. Synergistic effect of propolis with cefixime against Salmonella 
enterica serovar Typhimurium: An in vitro study. Indian Journal of Natural Products Resources. 
2017; 8 (2): 140-5. 
15.Gordon O, Slenters TV, Brunetto PS, Villaruz AE, Sturdevant DE, Otto M, et al. Silver 
coordination polymers for prevention of implant infection: thiol interaction, impact on respiratory 
chain enzymes, and hydroxyl radical induction. Antimicrobial Agents and Chemotherapy 2010; 
54(3): 4208-18. 
16. Lu LC, Chen YW, Chou CC. Antibacterial activity of propolis against Staphylococcus aureus. 

International Journal of Food Microbiology 2005; 102(2): 213-20  

17.Abouelkassem SH, Abdelrazeik A, Rakha O. Nanoemulsion of jojoba oil, preparation, 
characterization and insecticidal activity against Sitophilus oryzae (Coleoptera: Curculionidae) on 
wheat. International Journal of Agriculture Innovations and Research 2015; 4(1): 74-5.  
18.Liu JW, Jang TN, Cheng YJ, Hsu GJ, Sun W, Lu CT, et al. Comparison of the Etest and broth 
microdilution method for tigecycline susceptibility testing against clinical isolates of Acinetobacter 

baumannii from Taiwan. International Journal of Antimicrobial Agents 2010; 35(2): 201-2  

19. Van Delden C, Iglewski BH. Cell-to-cell signaling and Pseudomonas aeruginosa infections. 

Emerging Infectious Diseases 1998; 4(4): 551  

20. Deschaght P, De Baets F, Vaneechoutte M. PCR and the detection of Pseudomonas 
aeruginosa in respiratory samples of CF patients. A literature review. Journal of Cystic Fibrosis 

2011; 10(5): 293-7  



 

 38 

21.Banoee M, Seif S, Nazari ZE, Jafari-Fesharaki P, Shahverdi HR, Moballegh A, et al. ZnO 
nanoparticles enhanced antibacterial activity of ciprofloxacin against Staphylococcus aureus and 
Escherichia coli. Journal of Biomedical Materials Research Part B: Applied Biomaterials 2010; 

93(2): 557-61  

22.Heydari MA, Mobini M, Salehi M. The synergic activity of eucalyptus leaf oil and silver 
nanoparticles against some pathogenic bacteria. Archives of Pediatric Infectious Diseases 2017; 
5(4): 61654-59 
23.Koru O, Toksoy F, Acikel CH, Tunca YM, Baysallar M, Guclu AU, et al. In vitro antimicrobial 
activity of propolis samples from different geographical origins against certain oral pathogens. 
Anaerobe 2007 ; 13(2) : 140-5. 
24. Liberio SA, Pereira ALA, Dutra RP, Reis AS, Araújo MJA, Mattar NS, et al. Antimicrobial activity 
against oral pathogens and immunomodulatory effects and toxicity of geopropolis produced by the 
stingless bee Melipona fasciculata Smith. BMC Complementary and Alternative Medicine 2011; 

11(1): 108  

25.Ownagh A, Tukmechi A, Adibhesam M, Ebrahimzadeh S. Comparative study on the effect of 
ethanol extract of propolis collected from west Azarbaijan apiaries against dermatophytes and non-

dermatophytes fungi. Urmia Medical Journal 2010; 21(3): 206-14  

26.Ahangari AA, Ownagh A, Tehrani A, Tukmechi A. The effects of ethanol extract of propolis 
(EEP) on the experimentally induced candida keratitis in rabbits. Tehran University Medical Journal 
2011; 69(1): 22-8 
27.Khosravi N, Darvishi SH, Davari K. Antibacterial properties of alcoholic extract of propolis of 
Kurdistan on pseudomonas aeroginosa, Bacillus cereus and Staphylococcus aureus. Scientific 
Journal of Kurdistan University of Medical Sciences 2015; 20(3): 97-106.  
28.Neshvh M, Nazeri S. Antibacterial activity of ethanolic extract of propolis against human 
Bacterial pathogens. Proceeding of the First National Congress of Biology and Natural Sciences: 
2014 Dec 594-9 Tehran, Iran  
29.Narayanan KB, Sakthivel N. Green synthesis of biogenic metal nanoparticles by terrestrial and 
aquatic phototrophic and heterotrophic eukaryotes and biocompatible agents. Advances in Colloid 

and Interface Science 2011; 169(2): 59-79  

30.Biavatti MW. Synergy: an old wisdom, a new paradigm for pharmacotherapy. Brazilian Journal 

of Pharmaceutical Sciences. 2009; 45(3): 371-8  

31.Onlen Y, Tamer C, Oksuz H, Duran N, Altug ME, Yakan S. Comparative trial of different anti-
bacterial combinations with propolis and ciprofloxacin on Pseudomonas keratitis in rabbits. 

Microbiological Research 2007; 162(1): 62-8  

32 Niculae M, Laura S, Emoke P, Pastiu AI, Balaci IM. In vitro synergistic antimicrobial activity of 

romanian propolis and antibiotics against escherichia coli isolated from bovine mastitis. Notulae 

Botanicae Horti Agrobotanici Cluj-Napoca 2015; 43(2): 327. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 39 

Armaghane-danesh, Yasuj University of                                                                                   Original Article 

Medical Sciences Journal (YUMSJ) 
 

Evaluation of the Antibacterial Effect of 

Propolis Nanomaterials, Propolis Ethanolic 

Extract, Ciprofloxacin and Their Combination 

Against Pseudomonas aeruginosa 
 

Archin T
1
, Onagh AG

1*
, Tehrani AA

2
, Kashipour S

3
 

 
1
Department of Microbiology, Urmia University, Urmia, Iran, 

2
Department of Pathobiology, Urmia University, 

Urmia, Iran, 
3
Department of Nanochemistry, Nanotechnology Research Institute, Urmia University, Urmia, Iran 

 
Received: 11 Jan 2019               Accepted: 09 Jun 2019 

Abstract 
Background & aim: Pseudomonas aeruginosa is one of the most important opportunistic pathogens. 
Due to the increased use of antibiotics and the risk of their resistance, studies on the detection of natural 
antibacterial compounds have increased. Hence, the aim of the present study was to determine and 
evaluate the antibacterial effect of propolis nanomaterials, ethanosybenic anodic anodomic extracts of 
propolis, ciprofloxacin. 
 

Methods: In the present experimental study, which was conducted at the University of Urmia in 2018, 
high-energy propolis nanoparticles were prepared using ultrasonic waves. Then the antimicrobial effect 
of propolis ethanolic extract, propolis nanoamulsion alone, ciprofloxacin alone and their combined 
combination (propolis + ciprofloxacin, propolis cyanide + ciprofloxacin nanoparticles) by 
microenvironmental microenvironmental microenvironmental and microbial methods Pseudomonas 
aeruginosa was diagnosed. Data were analyzed using one-way variance test. In this study, high-energy 
propellant nanoemulsion was prepared using ultrasound waves. Antibacterial effect of ethanolic extract 
of propolis, propolis nanoemulsion, Ciprofloxacin alone and their combinations (EEP+Ciprofloxacin and 
propolis nanoemultion + ciprofloxacin), were determined. For determination of MIC, MBC and FIC of 
each substance, Broth microdilution and Disk diffusion test were used. Data Statistical analysis was 
performed using SPSS software and one-way ANOVA test. 
  

Results: First, 8,156 nm of propolis extract was prepared from propolis nanoparticles. The results of 
MIC and MBC experiments indicated that the minimum inhibitory concentration of alcoholic propolis 
extract extract and propolis nanomaterials against Pseudomonas aeruginosa was 1000 and 46.88 
micrograms per milliliter, respectively. Moreover, the evaluation of the combined effect of propolis extract 
and propolis nanomaterials with ciprofloxacin is 9.46 2 2.44, 7.3 22 1.32 μg / ml, respectively. 
Furthermore, platelets containing combined propolis nanoamulsion dissociation disks with ciprofloxacin 
with concentrations of 1.32 7 3.7, micrograms per milliliter of halo growth, respectively, caused a growth 
of 15 mm in diameter, while single-use nanograms per 6 milli6 milligrams of propolis The growth control 
halo was 15 mm larger. 
 

Conclusion: In the present study, for the first time, nanoamulsion was prepared from the ethanolic 
extract of propolis, which alone and in combination with ciprofloxacin has the effects of inhibiting growth 
inhibition and high elongation on Pseudomonas aeruginosa. It had a synergistic effect and as a result, 
the dose of each of the compounds and the time required to kill the bacterium was reduced by 
comparing the use of each of them alone. 
 

Key words: Pseudomonas aeruginosa, Ciprofloxacin, Propolis Nanoemulsion, Ethanolic extract of 
propolis 
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