
Synergistic Antimicrobial Effect of Lactobacillus 
plantarum with Extracts of Satureia hortensis and 
Anethum geravolens on Salmonella typhimurium; in 
vitro and in Animal Model

©2013 DAZCo, Danesh Afarand Zistagen Co., IRAN
ISSN: 1735-0344   Quarterly of the Horizon of Medical Sciences 2013; 19(2): 89-95

C I T A T I O N  L I N K S

Article History
Received: December 12, 2011
Accepted: June 18, 2013
ePublished: June 25, 2013

Correspondence
Address: Department of Microbi-
ology, Faculty of Basic Sciences & 
Medicine, Islamic Azad University, 
Moallem Street, Zanjan, Iran.
Phone: +982414265890
Fax: +982414265890
sh.nasiri92@yahoo.com

*Biology Research Center, Za-
njan Branch, Islamic Azad Uni-
versity, Zanjan, Iran.
1Biology Research Center, Zan-
jan Branch, Islamic Azad Univer-
sity, Zanjan, Iran.
2Department of Microbiology, 
Faculty of Sciences, Central Teh-
ran Branch, Islamic Azad Uni-
versity, Tehran, Iran.
3Young Researchers & Elite Club, 
Zanjan Branch, Islamic Azad 
University, Zanjan, Iran.
4Department of Pharmaceutics, 
Pharmacy Faculty, Tabriz Uni-
versity of Medical Sciences, Ta-
briz, Iran.
5Department of Pharmacognosy, 
Pharmacy Faculty, Tabriz Uni-
versity of Medical Sciences, Ta-
briz, Iran.

[1] Etiology of bloody diarrhea ... [2] Population, based, surveillance ... [3] Shigella 
and Salmonella contamination ... [4] Occurrence and distribution of... [5] Probiotics, 
prebiotics and synbiotics ... [6] Review potential of probiotics as ... [7] Bergey’s manual 
of systematic ... [8] The effects of probiotics ... [9] Immune system stimulation by ... [10] 
Probiotic and fermented food... [11] Probiotics, immune function,  ... [12] Probiotics and 
prebiotic galacto-oligosaccharides... [13] Adipic acid: Handbook of ... [14] Biosynthesis 
and applications ... [15] Potential of probiotics as ... [16] Selection of probiotic strains 
... [17] Probiotics as modulators of the... [18] Microbial antagonists of food borne... [19] 
Essential oil of Saturejabachtiarica ... [20] Comparison of oil content and .. [21] Chemical 
constituent’s .. [22] Effect of Zatariamultifloraboiss: Essential ... [23] Characterization 
of bacteriocin ... [24] Antimicrobial activity ... [25] Antimicrobial activity of ... [26] 
Antioxidant and free ... [27] Antagonistic activity ... [28] Selection of a potential probiotic 
...  [29] An overview of probiotics, prebiotics ... [30] Inhibitory effect of fluvastatin on ... 
[31] Effective control of ... [32] Study on probiotic properties of ... [33] Antimicrobial 
activity of .. [34] Molecular population genetics ... [35] Effects of probiotic bacteria ... 
[36] Case-control study of infections ... [37] Probiotic microorganism: How... [38] The in 
vitro inhibition of ... [39] Antimutagenic activity of milk ... [40] Influence of yogurt and ... 
[41] Bioenergetics consequences of nisin ...[42] Practical microbiology and... [43] The in 
vivo inhibition of Gram-negative ...

Aims Gastroenteritis caused by Salmonella typhimurium and the treatment of this disease 
with antibiotics follows by problems such as drug resistance and side effects emergence. 
Using herbs and probiotics can be a solution to this problem. The aim of this study was 
to evaluate the antimicrobial effect of Lactobacillus plantarum with extracts of Satureia  
hortensis and Anethum geravolens on Salmonella typhimurium; in vitro and in animal model.
Methods In this experimental study, 35 female mice 6 to 8 weeks old were divided into 7 
groups of 5. The mice infected with appropriate strains of Salmonella typhimurium. After 
extraction of Satureia hortensis and Anethum geravolens, antibacterial effect on Salmonella 
typhimurium was studied in vitro. Antibacterial activity of 5 strains of Lactobacillus plantarum 
that showed the highest amount of exopolysacharide production studied on Salmonella 
typhimurium. Mice were treated with oral and growths of Salmonella typhimurium in their 
feces were assessed. The results were analyzed by one-way ANOVA test in SPSS 18 software.
Results Mice which treated with ethanolic extract of Satureia hortensis alone and in 
combination with probiotic showed significant decrease in the rate of excretion and 
colonization of Salmonella typhimurium in comparison with mice that treated with ethanolic 
extract of Anethum geravolens alone and in combination with neutralize probiotic and control 
groups.
Conclusion Ethanolic extract of Satureia hortensis has a synergistic effect on antimicrobial 
effect of Lactobacillus plantarum neutralized supernatant against Salmonella typhimurium.
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