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Does Lactobacillus acidophilus inhibit the growth of Pseudomonas 
aeruginosa? 
 
Neville Kabangu 
 
ABSTRACT 
 
Antibiotic resistance is one of the heaviest economic burdens and global health threats of the 21st century. Many 
of the drugs that were breakthroughs in the past years are losing their impact due to the fast advancement of 
antibiotic resistance. Several options are being studied and are suggested as alternatives if we enter a post-
antibiotic era. Probiotics are among the promising options. This study focuses on the antagonistic effects of one 
common probiotic species (L. acidophilus) against P. aeruginosa. The cross striking method was used, and 
inhibition zones were measured. Results showed effective inhibition after 24 hours, but the inhibition zones 
depressed, showing the adaptability of the pathogenic P. aeruginosa.   
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INTRODUCTION 
 
Antibiotic resistance is defined as the ability of a 
microbe to resist the effects of a medication that once 
could successfully treat the infection associated with 
that microbe. It is one of the heaviest economic 
burdens and global health threats of the 21st century. 
This phenomenon emerged from the misuse of 
antibiotics in humans and other animals (Gandra, 
2014). The consequences of antibiotic resistance 
include increased morbidity and mortality associated 
with bacterial infections and increased risks of 
infectious complications in procedures such as organ 
transplantations, chemotherapy, C-sections, etc. 
According to the World Health Organization, the 
increased and inappropriate use of antibiotics has led 
to the development of resistant bacteria. As a result, 
the drug discoveries that were breakthroughs of 
science in the last century might see their impact drop 
due to fast advancement of antibiotic resistance in 
bacteria. If this trend continues through the coming 
years, people may have infections for which antibiotic 
therapy may no longer be effective. Thus, we might 
head into a post-antibiotic era.  
 Different types of solutions have been suggested as 
a remedy to this undesirable situation.  (Nongyao, 
2017; Farzana, 2017; Tängdén, 2014; Sulakvelidze, 
2001). The use of probiotics, sometimes combined 
with prebiotics or synbiotics, is emerging as one of the 
promising alternatives. Prebiotics are food 
compounds that are beneficial to the growth of 
microorganisms, such as probiotics, that play a 
beneficial role in bigger organisms such as humans. 
Probiotics have been associated with a decreased 
rate of postoperative infections, a better control of 
stomach ulcer (Kasatpibal, 2017), and a faster rate of 
healing of burn wounds in rats (Barzegari, 2019). The 
concept of probiotic use is constantly evolving. 
Research has documented that probiotics have 
positive influences that are not limited to the intestinal 

functions, but also extends to the skin level. Reports 
have been made that they can contribute to the 
regulation of the cutaneous microflora, lipid barrier 
and skin immune system (Caramia, 2008; Simmering, 
2009). 
 An interesting property of probiotics is the 
fermentative metabolism that involves the production 
of acid molecules (e.g.,, lactic acid), thus acidifying the 
surrounding environment (Krutmann, 2009). 
Lactobacilli live as commensals in the human oral, 
gastrointestinal, and genito-urinal tracts. They are 
gram positive, microaerophilic, or facultative 
anaerobic rods that ferment to yield lactic acid 
(Salminen, 2004). Lactobacilli are normal commensal 
flora of the gut and as beneficial microbes are used in 
the therapy of gastrointestinal diseases and 
enhancement of intestinal health (Saez-Lara, 2014). 
L. acidophilus strain is a well-characterized probiotic 
bacterium, which has been reported to improve the 
production performance of animals as well as 
enhance their immune responses (Qiao, 2015). 
Pseudomonas aeruginosa is an opportunistic 
pathogen with resistance to many different types of 
antibiotics such as penicillin, carbapenems, 
aminoglycosides, and ciprofloxacin (Georgescu, 
2015).  
 P. aeruginosa is among the major nosocomial 
pathogens and can demonstrate particularly all known 
enzymatic and mutational mechanism of bacterial 
resistance (Farzana,2014). Treatment of infections 
caused by these resistant bacterial pathogens relies 
on two therapeutic modalities: development of new 
antimicrobials and combination of available antibiotics 
(Farzana, 2014). The aim of this study is to determine 
the efficacy of Lactobacillus acidophilus as an 
antagonistic species against the multi-drug resistant 
Pseudomonas aeruginosa.  
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MATERIALS AND METHODS 
 
Experimental design 
 The aim of this study is to find out if L. acidophilus 
can have a negative effect on the growth of 
P.aeruginosa. Pure cultures of L.acidophilus and P. 
aeruginosa were obtained from MicroKwik Culture. 
The samples were incubated in Nutrient broth and 
MRS broth (Al-Malkey,2017; Neal-McKinney,2012) for 
P.aeruginosa and L.acidophilus, respectively.  
 Five culture plates were inoculated with 
L.acidophilus on day one and on day two, they were 
inoculated at 90 degrees angle of the L. acidophilus 
streak with the P.aeruginosa culture. Five other 
culture plates were inoculated following the same 
sequence, but this time there was a 48h interval. 
 
RESULTS 
 
After our first trial, we observed an inhibition zone of 
1.5 cm in diameter on average for the samples that 
were inoculated with L. acidophilus first and cross 
streaked with P. aeruginosa after 24hours. 

  Diameter  
of Inhibition zone(cm) 

  1.4 
  1.7 
  1.3 
  1.8 
  1.7 
  1.5 
  1.1 
Average= 1.5 

 
DISCUSSION 
 
P. aeruginosa is one of the bacteria that cause huge 
burdens for public health today. This species has an 
ability to adapt its genome and physiology during 
chronic infections (Al-Malkey,2017). Some of the 
features making it a very successful opportunistic 
pathogen includes virulence factors, biofilm formation, 
motility, and quorum sensing (Al-Malkey,2017; 
Arques,2015). An inhibition zone of 1.5 cm was 
observed on average on day 1. It was observed that 
the inhibition zones tended to decrease as time 
passed. This observation can be attributed to the 
adaptability of P.aeruginosa. The results shows that L. 
acidophilus can inhibit the growth of a culture of 
P.aeruginosa after 24 hours.  
 Several factors may play a major role. These 
factors include the competitive exclusion between the 
bacteria, the presence of other secondary metabolites 
by L. acidophilus, such as lactic acid, biosurfactant, 
and other fermentation products such as bacteriocins 
(Al-Malkey, 2017). Antimicrobial effects of bacteriocin 
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production can contribute to probiotics in three 
different mechanisms (Dobson, 2012). Firstly, they 
can act as colonizing peptides. In environments where 
there is close cell-cell contact between members of 
the same or different species, both cooperative and 
antagonistic microbial interactions can be observed. 
The production of antimicrobials provides a 
mechanism allowing producers to gain a competitive 
advantage over neighboring strains within the 
environment (Fajardo, 2008). Secondly, bacteriocins 
can directly inhibit the growth of pathogen, and finally, 
bacteriocins may serve as signaling peptides or 
quorum-sensing molecules. This allows populations of 
bacteria to synchronize group behavior and facilitate a 
coordinated multicellular functionality. (Fajardo, 2008) 
 
ACKNOWLEDGEMENTS 
 
I would like to thank my advisor, Dr. Jonathan Frye 

for his support and advice. I also thank the 
McPherson College Natural Science Department 
for the necessary funds to complete this project. 

 
LITERATURE CITED 
 
Al-Malkey M. K., Ismaeel M. Ch.,Abo-Al-

hur F. J.,Mohammed S. W., and Nayyef H. 2017. 
Antimicrobial effect of probiotic Lactobacillus spp. 
on Pseudomonas aeruginosa. J Contemp Med 
Sci. 3. 218-223. 10.22317/jcms.06201704.  

Arques JL, Rodriguez E, Langa S,et al. Antimicrobial 
Activity of lactic acid bacteria in dairy products and 
gut: effect on pathogens. BioMed Res Int. 2015;9. 

Balouiri M., Sadiki M., Ibnsouda S.K.,Methods for in 
vitro evaluating antimicrobial activity: 
A review,Journal of Pharmaceutical Analysis, 
Volume 6, Issue 2,2016,Pages 71-79,ISSN 2095-
1779, https://doi.org/10.1016/j.jpha.2015.11.005  

 Barzegari AA, Hashemzaei M, Alihemmati A-R. 
Positive Effects of Spray-Dried Streptococcus 
thermophilus on Healing of Second-Degree Burn 
Wounds in Wistar Rats. Medical Laboratory 
Journal. 2019;13(2):23-29  

 Caramia G, Atzei A, Fanos V (2008) Probiotics and 
the skin. Clin Dermatol 26:4–11  

 Dobson A, Cotter PD, Ross RP, et al. “Bacteriocin 
production: a probiotic trait?” Appl Environ 
Microbiol.2012; 78:1-6 

 Fajardo A, Martinez JL. 2008. Antibiotics as signals 
that trigger specific bacterial responses. Curr. 
Opin. Microbiol. 11:161-167 

.Farzana, Aleya, and S. M. Shamsuzzaman. “In Vitro 
Efficacy of Synergistic Antibiotic Combinations in 
Imipenem Resistant Pseudomonas Aeruginosa 
Strains.” Bangladesh Journal of Medical 
Microbiology, vol. 9, no. 1, 2017, pp. 3–8. 

 Gandra, S., Barter D. M, and Laxminarayan. 
2014. Economic Burden of Antibiotic Resistance: 

How Much Do We Really Know? Clinical 
Microbiology and Infection 20(10):973–979.  

 Georgescu M., Gheorghe I., Curutiu C., Lazar 
V., Bleotu C., Chifiriuc M-C.,  “Virulence and 
Resistance Features of Pseudomonas Aeruginosa 
Strains Isolated from Chronic Leg Ulcers.” BMC 
Infectious Diseases, vol. 16, Mar. 2016, pp. 3–9  

 Krutmann, Jean. “Pre- and Probiotics for Human 
Skin.” Journal of Dermatological Science, vol. 54, 
no. 1, Apr. 2009, pp. 1–5.  

 Lertcanawanichakul, Monthon and Sawangnop, Son
gtham. (2008). A Comparison of Two Methods 
Used for Measuring the Antagonistic Activity of 
Bacillus Species. Walailak Journal of Science and 
Technology. 5. 161-171. 10.2004/wjst.v5i2.86.  

 Neal-McKinney JM, Lu X, Duong T, Larson CL, Call 
DR, Shah D.H., Konkel M.E., 2012 Production of 
Organic Acids by Probiotic Lactobacilli Can Be 
Used to Reduce Pathogen Load in Poultry. PLOS 
ONE 7(9):e43928.   

 Nongyao Kasatpibal, Whitney J. 
D., Saokew S., Kengkla K.,Heitkemper M. 
M., Apisarnthanarak A., “Effectiveness of 
Probiotic, Prebiotic, and Synbiotic Therapies in 
Reducing Postoperative Complications: A 
Systematic Review and Network Meta-Analysis.” 
Clinical Infectious Diseases, vol. 64, May 2017, 
pp. S153–S160.  

 Qiao J, Li H, Wang Z, Wang W. Effects of 
Lactobacillus acidophilus dietary supplementation 
on the performance, intestinal barrier function, 
rectal microflora and serum immune function in 
weaned piglets challenged with Escherichia coli 
lipopolysaccharide. Antonie Van 
Leeuwenhoek. 2015;107:883–91  

 Saez-Lara, M. J. Gomez-Llorente C.,Plaza-Diaz J., 
Gil A, The Role of Probiotic Lactic Acid Bacteria 
and Bifidobacteria in the Prevention and 
Treatment of Inflammatory Bowel Disease and 
Other Related Diseases: A Systematic Review of 
Randomized Human Clinical Trials. BioMed 
Research International, [s. l.], v. 2015, p. 1–15, 
2015.  

 Simmering R, Breves R (2009) Pre- and probiotic 
cosmetics. Hautarzt 60:809–814  

 Sulakvelidze A., Alavidze Z., Morris Jr G. J., 
“Bacteriophage Therapy.” Antimicrobial Agents 
and Chemotherapy, vol. 45, no. 3, Jan. 2001, pp. 
649–659., doi:10.1128/aac.45.3.649-659.2001.  

 Tängdén, Thomas. “Combination antibiotic therapy 
for multidrug-resistant Gram-negative 
bacteria.” Upsala journal of medical sciences vol. 
119,2 (2014): 149-53.  

 Yayan J, Ghebremedhin B, Rasche K 2015 
Antibiotic Resistance of Pseudomonas aeruginosa 
in Pneumonia at a Single University Hospital 
Center in Germany over a 10-Year Period. PLOS 
ONE 10(10): e0139836.  


	Does Lactobacillus acidophilus inhibit the growth of Pseudomonas aeruginosa?
	Neville Kabangu
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	ACKNOWLEDGEMENTS
	LITERATURE CITED

