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Abstract
Aging is associated with increased susceptibility to degeneration or infectious diseases,
which may be aggravated by a poor nutritional status. The changes in the gut microbiota
composition with ageing are being related to the progression of disease and frailty in
elderly population. Studies in the elderly describe a shift in the composition of intestinal
microbiota, with a lower number of beneficial organisms such as Bifidobacteria and
Lactobacillus and an increase in Enterobacteriaceae and certain Proteobacteria. Recent
studies have also reported a greater inter individual variation among elderly and a
significant relationship between gut microbiota, diet and institution or community living.
Hence it is hypothesized that the maintenance of a healthy gut microbiota during ageing
could help in promoting healthy ageing.
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Role of probiotics in old age
Probiotics can be considered as the “little
magical bullets” which when bombarded in
adequate doses into the live tissues explores their
broad spectrum bioactivity. Each probiotic varies in
its unique characteristics and effects. Several
species of Lactobacillus, Bifidobacterium, Streptococcus, yeasts and molds serve as novel fountain of
healthy life in old age. Probiotics according to
present day interpretation refers to viable microorganism that promotes or support a beneficial
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balance of the autochthonous microbial population
of the gastrointestinal tract. Dr. Metchnikoff’s
accurate description of vital elements in the body’s
intestinal flora is equally important along with his
discovery of phagocytes and other immune system
component. Composition of gut microbiota consists
of major microbial flora such as Bacteroides,
Firmicutes, Fusobacteria and Actinobacteria.
Human gut microbiota
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Concentration of Probiotics on ageing

Target health benefit 1. Resistant to enteric
pathogen, 2. Urogenital infection, 3. Infection
caused by Helicobacter pylori, 4. Anti-colon cancer
effect, 5. Antihypertensive
Probiotics role in waning of immunity
The known fact of metabolic disorders,
communicable and non-communicable diseases in
elderly people can be directly linked with the
decreased function of the immune system.
Reduction of secretory IgA, defensins and gastric
acids leads to improper local immunity. The
depletion of phagocytic cells and B lymphocytes
compromises the fact of imperfect antibody
diversity and antibody affinity in elderly people.1
For example, in the innate immune function,
administration
of
probiotics
improves
the
phagocytic property of peripheral blood leucocytes
and other granulocytes.2 Significant increase in the
receptor expression, the phagocytic index, oxidative
burst and NK cell function have also been
implemented in old age upon probiotic supplementation.3 In the acquired immune response,
significant rise in the production of IgG, IgA and
IgM have also been studied in old age upon
probiotic intervention.4 In terms of local immune
response it enhances the gut barrier function and
improves local immunity. Probiotics also elevates
the cytokine production such as IL-1, IL-2, IL-6, IL10, IL-12, IL-18, TNF, IFN etc.5 The direct effect of
the gut microbial flora have a significant effect on
the old age immune system and if altered with an
overuse of antibiotics, they may be prone to
autoimmune-related diseases, inflammatory bowel
disease, and type 1 diabetes.6
Probiotics role in aging intestines
The mucosal architecture in old age does not
reveal any functional or structural deterioration
under normal condition due to the increased small
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bowel enterocyte proliferation and apoptosis and is
thus maintained. However, it has been reported
that hyper proliferation and exaggerated apoptosis
can result in cellular immaturity in old age due to
stress and other infectious factors. This results in
impaired absorptive function.7 Also the changes in
the intestinal microbiota shift the composition of
pathogenic organisms in more numbers with depletion in the commensals. This change in microbiota
and intestinal transit period in due course results
in putrefaction of colon leading to greater
susceptibility to diseases and induces a subclinical
intestinal inflammation.8 Small bowel bacterial
overgrowth has been in association with nutritional
malabsorption and diarrhoea with subsequent loss
in weight and intestinal mucosal changes.9 Other
factors of malabsorption include poor dentition or
decaying teeth, dysphagia, and functional visual
and cognitive impairment.
Probiotics/synbiotics have been demonstrated
to increase the mineral absorption particularly that
of calcium and magnesium. The underlying
mechanism behind the increased solubility of
minerals is that the probiotics produce many short
chain fatty acids and the enlargement of absorption
surface is promoted by the bacterial fermentation
products like lactate and butyrate.10 Probiotics also
aids in the expression of calcium binding proteins.
The gut health is highly improved by the
degradation of the mineral complexing phytic acid.
Also they stabilise the intestinal flora and ecology.
Supplementation of the probiotics influences the
colonic bacteria and increases certain vital or
beneficial bacterial population like Bifidobacterium
that could alleviate the lactose intolerance systems.
It also reduces the risks of infection.11 An
interesting fact about the probiotics is that they
play a promising role in the control of C. difficle
associated diarrhoea, ulcerative colitis, irritable
bowel syndrome, pouchitis and radiation associated
enteritis.12 They also increases anti-inflammatory
cytokines, and decreases the pro-inflammatory
cytokines and thus modifies and regulates the
overall gut inflammatory mechanisms.13
Probiotics and bone health
Reduction in the calcium absorption occurs in
old age due to depletion of enterocyte vitamin D
receptors.14 The skeletal system is also prone to
infections resulting in arthritis and other
inflammatory conditions.15 Probiotics were known
for assisting increased calcium absorption by
making inulin type fructans and other promising
substances that could help to improve the supply
with available calcium and thus contributes to bone
health.16
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Probiotics in old age neurodegeneration
The actual fact associated with the enteric
dysfunction in old age is mainly due to the
degeneration of the enteric nervous system with the
submucosal and myenteric plexus neuronal loss.17
Also it has been reported that there is a selective
degeneration of cholinergic neurons and interstitial
cells. Also the enteric glia has also depleted with
the distal gut being more severely affected which
subsequently leads to functional problems like
constipation, incontinence and evacuation.18
Probiotics in the control of RTI
Upper respiratory tract infection that includes
the common cold, inflammation of the trachea and
larynx seems to be one of the most common
infections in old age. Most acute upper RTI are
caused by viruses and usually resolve in 3 – 7 days.
Though there are no supporting research works for
the control of RTI with probiotics, it has been
suggestive that they can confer the health benefit to
the patient if administered in adequate doses.
However animal studies in mice have shown that
the administration of Bifidobacterium augmented
with IgG confers protection against influenza
viruses.19 Thus it needs a complete research to
understand the facts of the beneficial role of
probiotics in the control of RTI.

acids like butyrate and propionate inhibits the
growth of colon tumour cells and histone
deactylases. Butyrate from probiotics causes
apoptosis, reduces metastasis in colon cell lines and
protects the body from genotoxic carcinogens with
the enhancement of expressing enzymes involved in
detoxification. The preventive effect of probiotic
Lactobacilli has also been studied against
superficial bladder cancers.23
Probiotics in oral cavity
Supplementation of probiotics in this elderly
group produces acids and other anti-microbial
products or by interference on the mucosal
immunity modulates IgA synthesis and mucus
production. Also studies confer that there is a
significant reduction in the amounts of yeasts in the
oral cavity suggesting a therapeutic ability of the
probiotics in the oro-dental infections.24
Clinical applications of probiotics in geriatric
patients
Functionality of milk protein-derived bioactive
peptides and their potential health targets

Probiotics role in the control of UTI
The changes in the urinary epithelial lining,
poor function of the renal systems often propels the
old age towards the occurrence of various urinary
tract infections. The administration of probiotics in
the affected individuals has been found to reduce
the recurrent UTI infection and the induction of
drug resistance has also been inhibited.
Probiotics in carcinogenic transformation
Implication of enterocyte hyperproliferation
and decreased apoptosis in the colon has been the
potential cause for carcinogenic proliferation in
elderly people.20 Also an increased activity of
epithelial growth factor receptor [EGFR] could be
the major fact for the aging in the colonic mucosa.21
The administration of the prebiotic and synbiotics
stimulates the growth of the beneficial bacteria and
inhibit the development of aberrant crypt foci in the
colonic mucosa suggesting the tumour inhibiting
property of chicory fructans. Studies related with
animal trials reduce the colonic mucosal
proliferation and decreases the activities of tumour
ornithine decarboxylase and other ras p-21.22 Also
the fermentation products and short chain fatty

Conclusion
Probiotics and future
To conclude, probiotics in future would play
an intriguing role in the control of major gastrointestinal disorders and also non-GIT disorders
like obesity, diabetes mellitus and metabolic
syndrome. Genetically modified probiotics providing
epitopes for vaccine delivery is a field of fascination
to improve the immune response in old population.
Major disorders like C. difficle associated diarrhoea,
irritable bowel syndrome, increased insulin
sensitivity are major exciting areas of research.
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Probiotic has got wider range of application and
implication in geriatric patients.
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