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Background and Significance

The increased consumers’ interest on the positive role of food in wellbeing and health underscores the need to determine new probi-
otic microorganisms [1].

In adults, the human microbiota contain ~1014 bacteria comprising between 1000 and 1150 different species [9] that exist in a mu-
tualistic relationship with the host and aid in digestion, modulation of the immune system and manufacture of essential nutrients. Ad-
ditionally restoring the current balance is very important because the commensal bacteria are significant source of vitamins, amino acids 
and lipid homeostasis and alternation in the levels of these metabolites might have an influence on the immune system [10]. Therefore, 
therapeutic manipulations of intestinal bacteria by selectively altering the beneficial versus detrimental species by probiotics and or pre-
biotics administration could reverse the inflammatory responses and restore mucosal homeostasis [11]. 

Traditional dairy products manufactured with natural starter cultures are generally accepted by customers for their elevated nutri-
tional and sensory quality. However, little is known on the role of these products in supplying microorganisms able to stably colonize the 
human gut and exert probiotic effects. Probiotics are defined by the Food and Agricultural Organization and the World Health Organiza-
tion as “live microorganisms which when administered in adequate amounts, confer a beneficial health effect on the host” [2]. The evi-
dence for the beneficial role of the gut microbiota in health and disease is mounting. In this respect, it is recognized that perturbations of 
the intestinal micro flora may, in turn, lead to a range of diseases, including inflammatory immune diseases such as Crohn’s disease, obe-
sity, cancer and infectious diseases [3-6]. Moreover, recent investigations have suggested a significant contribution of the gut microbiota 
in the regulation and impairment of energy homeostasis, thereby causing metabolic disorders, such as metabolic endotoxemia, insulin 
resistance and type 2 diabetes [7]. Thus, gut microbiota seems to exert a great variety of functional properties affecting human physiology 
and pathology [8]. 

Given that, it is unlikely that a single probiotic strain may be sufficient to redress the imbalance of gut micro flora, and a more effective 
approach may be to use a cocktail of strains from a number of genera. This will pose a challenge in terms of identification of the most suit-
able mixes and the technological hurdles that will have to be overcome to produce stable probiotic mixes containing anaerobic organisms 
[12]. It is increasing clear that the efficacy of a given probiotic strain is greatly depend on the background microbiota of each individual, 
as well as the target human populations and specific strain proprieties. 

Objectives

1. As a first step, in this study we will evaluated the role of a fresh Pasta Filata cheese of the Alto Molise area called “Stracciata”, made 
from milk of cows fed only by grazing and with local dry forages, as a source of potentially probiotic microorganisms. 

2. Analyses of physiological and biochemical traits and molecular characterization by sequencing of the 16S rRNA gene will be car-
ried out on all bacteria isolated from fresh Pasta Filata cheese. 

3. Given that in the duodenal loop, probiotics bacteria are challenged by toxic detergent-like compounds such as bile salts and the bile 
tolerance is an important criterion in the selection of probiotic strains to be used as dietary supplements, transmembrane electri-
cal potential (ΔΨ) assays will be monitored in different stress conditions.

4. Antioxidant system activity and Glutathione disulphide (GSSG)/reduced Glutathione (GSH) ratio will be measured in each bacterial 
strain.
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Research Design and Methods
Isolation of potentially probiotic bacteria 

The dominant strains belonging to bacterial groups known to comprise probiotic strains, i.e. lactic acid bacteria (LAB) and propionic 
acid bacteria (PAB) present in the cheese from a single producer will be isolated by using MRS and SL, respectively. Plates will be incu-
bated at 37°C for both bacterial groups. To prevent the growth of strictly anaerobic microorganisms, lactic acid bacteria will be allowed 
to grow in aerobiosis. Colonies selected on the basis of morphology will be purified on the same culture media and characterized at the 
genotype level by Rep-PCR with the GTG5 primer [13].

Transmembrane electrical potential (ΔΨ) assays

In this study, the cytoplasmic membrane depolarization effect of bile acids on different prebiotic strains will be determined using the 
membrane potential-sensitive dye DiSC3 probe [14].

Antioxidant enzyme activities

The activities of SOD and catalase will be determined with bacterial cell homogenate (about 0.1 mg cell protein). SOD (E.C.1.15.1.1) ac-
tivity will be measured by the inhibition of xanthine oxidase/cyt c system reaction as described by Kirby and Fridovich [15]. In this assay, 
xanthine oxidase, acting on xanthine in the presence of oxygen, generates superoxide anion, O2

–· which reduces cyt c, and this reduction 
is inhibited by SOD. One enzymatic unit of SOD is the amount of enzyme required to inhibit the rate of reduction of cyt c by 50%: then the 
activity of SOD will be expressed as the percentage inhibition of the control reaction. Cell homogenate will be suspended at 25°C in 1.5 mL 
PBS buffer in the presence of Fe3+-cyt c (10 µM) plus xanthine (50 µM). The reaction will started with xanthine oxidase addition and the 
absorbance increase at 418 nm will be monitored.

Catalase (E.C.1.11.1.6) determination will be performed by a spectrophotometric assay based on the catalysed decomposition of H2O2, 
essentially according to Aebi [16]. The peroxide decomposition rate is directly proportional to the enzyme activity. To determine the cata-
lase activity, cell homogenate will be suspended at 25°C in 1.5 mL PBS buffer in a quartz cuvette. After reading the initial absorbance at 
240 nm, 100 µL H2O2 (final concentration 10 mM) will be added and the decrease in absorbance monitored. The slope of the absorbance 
versus time plot will be directly proportional to the activity of the sample and will be expressed as ΔA240/min × 106 cells.

Glutathione disulphide (GSSG)/reduced glutathione (GSH) ratio measurement

GSH or GSSG will be assayed in the cell homogenate, according to Akerboom and Sies [17]. Briefly, GSH in the presence of methylgly-
oxal (2 mM) and glyoxalase I (6 e.u.) will be specifically converted into S-lactoyl-GSH which could be monitored directly at 240 nm; GSSG 
amount will be assayed in the same cuvette by measuring the stoichiometric conversion of NADPH (10 μM) spectrophotometrically at 340 
nm in the presence of glutathione reductase (1 e.u.).

Overnight bacterial culture, grown under limited aeration at 37°C in MRS media, will be centrifuged at 9000g for 10 minutes, and the 
cell pellets will be suspended to approximately 107 CFU/mL in PBS (pH 7.00). Volumes of 20 µL of the thawed bacterial suspensions will 
add to the PBMC resulting in a bacteria-to-cell ratio of approximately 10:1. PBS containing 20% glycerol will be used as a negative (non-
stimulated control). After 24h of co-incubation at 37°C in air with 5% CO2 the culture supernatants will be collected, clarified by centrifu-
gation and stored -20°C until subsequent cytokine analysis.

5. In addition, to identify anti-inflammatory probiotics. the ability of bacterial isolates to stimulate IL-10 and TNF-α production by 
human peripheral blood mononuclear cells (PBMC) will be determined in vitro.

6. Finally, identifying strains and performing microbial collection of probiotic strains will offer an interesting possibility for the 
future development of highly functional probiotic foods with health-promoting properties.

The bacteria isolated from cheese that exhibited identical profiles will be analysed by Multilocus Sequence Typing (MLST). Oligo-
nucleotides will be supplied by Diatech (Italy). Sequencing will be carried out at Eurofins Genomics (Germany). The identification of the 
amplification products will be based on BLAST analysis at NCBI and sequences were compared by using MEGA 6.06 software. 

Bacterial co-culture and stimulation of PBMC

The ability of bacterial isolates to stimulate IL-10 and TNF-α production by peripheral blood mononuclear cells (PBMC) will be deter-
mined by commercial kits. 

Cytokines quantifications by ELISA
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All the data presented will be given as means ± SE. The significance of the results compared to the control will be tested using Stu-
dent’s t-test; *significant differences (α = 0.01).

Probiotics have been proposed as preventive and therapeutic measures in order to restore the healthy microbiota composition and 
function of the GI tract.

Conclusions

Statistical analysis

Studies on the natural occurrence of probiotic bacteria specifically adapted to traditional cheeses are opportune with the ultimate aim 
to optimize their use for conferring health-promoting properties to these products. 

Bibliography

1. Zoumpopoulou G., et al. “Probiotic Features of Lactic Acid Bacteria Isolated from a Diverse Pool of Traditional Greek Dairy Products 
Regarding Specific Strain-Host Interactions”. Probiotics and Antimicrobial Proteins (2017).

2. FAO/WHO. “Health and Nutritional Properties of Probiotics in Food including Powder Milk with Live Lactic Acid Bacteria Report” 
(2001).

3. Scanlan PD., et al. “Culture-independent analyses of temporal variation of the dominant fecal microbiota and targeted bacterial sub-
groups in Crohn’s disease”. Journal of Clinical Microbiology 44.11 (2006): 3980-3988.

4. Davis CD and Milner JA. “Gastrointestinal micro flora, food components and colon cancer prevention”. Journal of Nutritional Bio-
chemistry 20.10 (2009): 743-752. 

5. Shanahan F. “The colonic microflora and probiotic therapy in health and disease”. Current Opinion in Gastroenterology 27.1 (2011): 
61-65.

6. Rea MC, et al. “Clostridium difficile carriage in elderly subjects and associated changes in the intestinal microbiota”. Journal of Clini-
cal Microbiology 50.3 (2012): 867-875. 

7. Nagpal R., et al. “Gut microbiota in health and disease: an overview focused on metabolic inflammation”. Beneficial Microbes 7.2 
(2015): 181-194. 

8. Festi D., et al. “Gut microbiota and metabolic syndrome”. World Journal of Gastroenterology 20.43 (2014): 16079-16094.

9. Qin J., et al. “A human gut microbial gene catalogue established by metagenomic sequencing”. Nature 464.7285 (2010): 59-65. 

10. Brestoff JR and Artis D. “Commensal bacteria at the interface of host metabolism and the immune system”. Nature Immunology 14.7 
(2013): 676-684. 

11. Ganesh BP and Versalovic J. “Luminal Conversion and Immunoregulation by Probiotics”. Frontiers in Pharmacology 6 (2015): 269. 

12. Rea MC., et al. “Gut solutions to a gut problem: bacteriocins, probiotics and bacteriophage for control of Clostridium difficile infec-
tion”. Journal of Medical Microbiology 62.9 (2013): 1369-1378.

13. Versalovic J., et al. “Genomic fingerprinting of bacteria using repetitive sequence-based polymerase chain reaction”. Methods in Mo-
lecular and Cellular Biology 5.1 (1994): 25-40.

14. Breewer P and Abee T. “Assessment of the membrane potential, intracellular pH and respiration of bacteria employing fluorescence 
techniques”. In: Kowalchuck GA., et al (eds) Molecular microbial ecology manual, 2nd edition, Kluwer, Dordrecht (2004): 1563-1580.

15. Kirby TW and Fridovich I. “A picomolar spectrophotometric assay for superoxide dismutase”. Analytical Biochemistry 127.2 (1982): 
435-440.

16. Aebi HE. “Catalase in vitro”. Methods in Enzymology 105 (1984): 121-126.

17. Akerboom TPM and Sies H. “Assay of glutathione, glutathione disulphide, and glutathione mixed disulphides in biological samples”. 
Methods in Enzymology 77 (1981): 373-382.

Volume 14 Issue 2 February 2018
©All rights reserved by Maria Luigia Pallotta.

https://www.ncbi.nlm.nih.gov/pubmed/28762193
https://www.ncbi.nlm.nih.gov/pubmed/28762193
http://www.fao.org/3/a-a0512e.pdf
http://www.fao.org/3/a-a0512e.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16988018
https://www.ncbi.nlm.nih.gov/pubmed/16988018
https://www.ncbi.nlm.nih.gov/pubmed/19716282
https://www.ncbi.nlm.nih.gov/pubmed/19716282
https://www.ncbi.nlm.nih.gov/pubmed/20885319
https://www.ncbi.nlm.nih.gov/pubmed/20885319
https://www.ncbi.nlm.nih.gov/pubmed/22162545
https://www.ncbi.nlm.nih.gov/pubmed/22162545
https://www.ncbi.nlm.nih.gov/pubmed/26645350
https://www.ncbi.nlm.nih.gov/pubmed/26645350
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4239493/
https://www.ncbi.nlm.nih.gov/pubmed/20203603
https://www.ncbi.nlm.nih.gov/pubmed/23778795
https://www.ncbi.nlm.nih.gov/pubmed/23778795
https://www.ncbi.nlm.nih.gov/pubmed/26617521
https://www.ncbi.nlm.nih.gov/pubmed/23699066
https://www.ncbi.nlm.nih.gov/pubmed/23699066
https://scholars.houstonmethodist.org/en/publications/genomic-fingerprinting-of-bacteria-using-repetitive-sequencebased-polymerase-chain-reaction(1ab3796e-9bb7-4e17-98e9-bfc068390136).html
https://scholars.houstonmethodist.org/en/publications/genomic-fingerprinting-of-bacteria-using-repetitive-sequencebased-polymerase-chain-reaction(1ab3796e-9bb7-4e17-98e9-bfc068390136).html
https://www.sciencedirect.com/science/article/pii/0003269782902007
https://www.sciencedirect.com/science/article/pii/0003269782902007
https://www.ncbi.nlm.nih.gov/pubmed/6727660
https://www.ncbi.nlm.nih.gov/pubmed/7329314
https://www.ncbi.nlm.nih.gov/pubmed/7329314

	_GoBack

