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Regular consumption of foods fermented by lactic acid bacteria (LAB) is
important in human health and disease. However, most potent strains of LAB have
poor viability in fermented foods due to low pH. Furthermore the immunomodulatory
properties of various strains of LAB and how LAB modulates gastro intestinal
microbial balance has not yet been properly clarified. Therefore, there is need to
conduct studies on enhancement of viability of probiotics strains in fermented foods,
investigate the immuno modulatory effects of LAB and to understand the effects of -
LAB on the composition of gut microbiota in relation to health and disease.

1- Application of membrane-bound H'-ATPase defective mutants of Lactobacillus
delbrueckii subsp. bulgaricus in prevention of yoghurt post acidification during
storage

Persistent acid production by L. delbrueckii subsp. bulgaricus during
refrigerated storage is a major cause of reduced viability of probiotic strains such as

Bifidobacterium breve in yoghurt. It was established that H'-ATPase defective mutants

of lactic acid bacteria have reduced growth and metabolism in low pH environments.

Therefore, the aim of this study was to evaluate inhibition of post acidification and

maintenance of Bifidobacterium breve viability in yoghurt fermented by L. delbrueckii

subsp. bulgaricus mutants with reduced membrane-bound H'-ATPase activity during
refrigerated storage. Spontaneous neomycin mutants of L. delbrueckii subsp. bulgaricus
that had a significantly (P < 0.05) reduced H'-ATPase activity were successfully

isolated. Yoghurt fermented using L. delbrueckii subsp. bulgaricus SBT0164 No. 55-1

(mutant) starter culture had markedly reduced post acidification and maintained

viability (>10® CFU/ mL) of both Bifidobacteruim breve JCM 11927 and

Bifidobacteruim breve JCM 7017 during storage at 10°C for 21 days. These results

clearly showed that yoghurt fermented by mutants of L. delbrueckii subsp. bulgaricus

with reduced membrane bound H'-ATPase activity has reduced post acidification that
prolongs viability of B. breve in yoghurt during refrigerated storage.

2- Potential of Lactic Acid Bacteria to Induce Thl Immune Profile

Allergy is an immune mediated disease and has been attributed a higher T-
helper (Th)-2 lymphocytes than Th1 lymphocytes. Thl lymphocytes produce cytokines
such as IFN-y and IL-12 that suppress allergy whereas Th2 lymphocytes produce IL-4
that enhance allergy. It has been suggested that lactic acid bacteria (LAB) might switch
the Th2 biased immune response in allergic patients towards a balanced Th1/Th2
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immune profile leading to amelioration of allergy. To select strains of LAB that could
be of potential application for foods in controlling allergy, 35 bacterial strains were
screened in vitro using murine splenocytes and peritoneal exudate cells (PECs).

Streptococcus thermophilus AHU1838, FERM AP-21009, and Lactobacillus paracasei
subsp. casei AHU1839, FERM AP-21010 enhanced secretion of Thl cytokines such as
interferon-y (IFN-y) and interleukin-12 (IL-12). These two strains also up regulated the
expression of dendritic cells (DCs) surface molecules (CD40 and CD86) and activated
cytotoxic T lymphocytes (CTL). Therefore these two strains could be of potential use in
producing fermented food products that can enhance Thl immune profile which is
important in amelioration of allergy.

3- Development of a real-time PCR method for enumeration and detection of
Streptococcus thermophilus

Streptococcus thermophilus is thermophilic lactic acid bacterium widely used as
a starter culture in the manufacture of dairy products. However, culture based methods
cannot accurately distinguish S. thermophilus from other closely related stains such as
Lactococcus lactis due to similarity in growth and biochemical characteristics.
Therefore, the objective of this study was to develop an accurate, sensitive and specific
real-time PCR method for detection and enumeration of S. thermophilus. A highly
specific real-time PCR assay for detection of a 71 bp fragment of rimM gene sequence
encoding 16S rRNA processing protein in Streptococcus thermophilus was successfully
developed. The designed primers and probes were found to be specific for S.
thermophilus but not Streptococcus equinus, Lactococcus lactis subsp. lactis,
Enteroccocus spps. The linear range of the developed real-time PCR assay was from 2.7
to 8.6 log CFU/ml with an amplification efficiency of 96%. The detection limit of the
real time PCR assay was 1.7 log CFU/ml. Therefore the developed real-time PCR assay
could be of potential application in specific detection and enumeration of S.
thermophilus AHU1838.

4- DGGE analysis of microbial diversity in gastromtestmal tract of post operative
gastric and oesophageal cancer patients

The human gastrointestinal tract (GIT) is colonized by microorganisms from the
oral cavity to rectum, with peak numbers in the colon (~10' organisms/g). Although
gastric and oesophageal cancer is among the causes of morbidity and mortality in Japan
and other parts of the world, no systematic studies have so far not been conducted on
microbial diversity in GIT of pre and post operative gastric and oesophageal cancer
patients, and on the application of lactic acid bacteria (LAB) on the
restoration/modulation of microbial diversity. The objective of this study was to
evaluate microbial diversity in the GIT of gastric and oesophageal cancer patients
before and after operation using denaturing gradient gel electrophoresis (DGGE). Our
resuits showed that surgery oi the stomach and oesophagus which are anatomically
located in the upper part of the GIT affects microbial diversity in the distal part of the
GIT which as been described as a very stable ecosystem. Hence there is a possibility
that consumption of fermented dairy products could help in restoratlon of microbial
balance and faster recovery rates of postoperative patients.
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