w

\

IJPRA Journal

International Journal of Pharmaceutical research and Applications
Volume 8, Issue 4, Jul.-Aug. 2023, pp: 336-350 www.ijprajournal.com

Therapeutic and prophylactic uses of prebiotics, probiotics and
synbiotic.

Sakina Khan', Shubhada Ganjare?, Priya H. Kapase®, Prajakta Dhaybar*
1,2,3 SSP, Shikshan Santha’s Siddhi college of Pharmacy ,Newale Vasti,Chikhali,Pune

Date of Submission: 04-07-2023

Date of Acceptance: 16-07-2023

Abstract:

Prebiotics, probiotic, and symbiotic have been
recognized as a useful and secure alternative for the
administration of many chronic conditions and for
improving human health. They provide defense
against a broad range of infectious and non-
infectious diseases and observed to control the
natural defence in humans. There is an belief that
host's various physiological processes are impacted
by a number of major probiotic traits, including
colonization, pathogen eradication, including host
cell induction. Moreover, prebiotics as well as
other non-digestible dietary components regulate
the gut flora, enhance nutrition, or modulate the
immune system to support the proliferation of
probiotics and human health. In this review, we
recognize the role of prebiotics and probiotics, both
individually and in combination (symbiotic) in the
treatment of infections and other disease like
spastic bowel, cancer, gastrointestinal tract
infection, diabetes, female urinary tract infection
and respiratory tract infection.

Keyword:-  Prebiotic, probiotic, symbiotic,
microorganism, cancer, infections, diseases.

. Introduction:
What are prebiotics?

According to the definition provided for
the term, prebiotics are the non-digestible dietary
components are "assist selectively host supporting
the development and activity of just one or a few
inside the colon for enhancing the host health."
Prebiotic are non-viable food ingredients that
enhance their host's microbiota to boost their
health. The council revised the definition to add "a
substance that is expressly exploited by host
microbes to provide a nutritious advantage." This
explanation broadens the concept of prebiotics to
possibly  include  substances  other  than
carbohydrates. [[1]] The non-digestible food
oligosaccharides examples, the fructo-
oligosaccharide (FOS) that is found in foods like
garlic or red onion) and galacto-oligosaccharide

have been getting most attention among the other
molecules that fall into this category. These
chemicals function by promoting commensal
bacterial growth and/or host-beneficial functions in
these bacteria. Contrarily, Live microorganisms are
included in probiotics, when administered to host in
a large enough oral dose, can enhance their
wellbeing. [[2]] Prebiotics normally do not
hydrolyse in the colon and thus are made up of
monomers with modest degrees of polymerization,
such as sucrose, glucose, fructose, and/or xylose
(2-20 units).[[3]] Moreover, because they cannot
be digested in the colon, some supply energy for
fermented and others have caloric value. The
prebiotics that are still the most frequently
researched are xylo-oligosaccharides, fructo-
oligosaccharides, and isomalto-oligosaccharides.
[[411Ancient food sources of prebiotics include
soybeans, inulin-rich foods (such as veggies,
hummus, or chicory root), raw grains, uncooked
grains, unrefined barley, and yacon. A number of
the naturally present oligosaccharides found in
mother's milk are believed to be necessary for
young children's development of a robust immune
system. [[5]]Lactobacilli or Bifidobacterium, which
are essential immunological building blocks and a
part of such infant's defence

against illnesses, predominate in the intestinal flora
of breastfed infants.[6]

Prebiotic such as, chitin having variety of
nutritional  advantages, including decreasing
frequency or period of diarrhea, vomiting, relieving
inflammatory response and many gastrointestinal
disease clinical signs, but also having inhibitory
activity against carcinogenesis. [[2]]

Prebiotic examples:

FOS such as Inulin, GOS, Lactulose, Neosugar
(oligo-fructose) as well as lactiol
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What are probiotic?

The probiotics living bacteria that, if administered
to hosts with appropriate quantities, improve their
health, according to the generally recognised
definition. Since they identified processes areas of
actions, distribution formats, methodologies, or
hosts, some definitions that have developed over
time have been more restrictive. Studies have been
shown that probiotic have various impacts. The
way it probiotics work, such as through modifying
its gut microbiota or enhancing immune reaction,
which included health impacts carried on by novel
processes, was taken out of the definition to allow
the phrase to be used before the mechanism was
established. Physiological benefits have been
connected to dead microorganisms.[[6]] Probiotics
are recognised to have possible effects such as
enhanced mucosal barrier performance in addition
from its enormous potential as for contest on
harmful bacteria for adhesion toward the gut or
boost their  colonisation.[[7]] The terms
"probiotics” and "microbiota” are complementary.
This involves the yeasts; infectious agents, germs,
as well as amoebas so can be found in a person's
digestive system. On other side, the word
"dysbiosis" is used to indicate modifications to the
makeup and functionalities of  these
microorganisms. Impaired microbiotas are the
etiopathogens of various diseases. Because of their
role and in etiology and pathogenesis of so many
diseases, probiotic usage is such type of microbiota
change that is currently gaining popularity.
Probiotic possess the role to initiate and alter the
immune response regardless of their viability.
[[9]]Moreover, probiotics promote, change, and
control the host's autoimmune response activating
certain genes in particular cell hosts. They also
regulate the production of gastric secretions and
control mental activity by means of bidirectional
communication a component of both the gut-brain
axis. [[10]]A singular strain or a combination from
two or more bacteria may be present in probiotic
products. For instance, #VSL3 is a blend of eight
different probiotic strains. Effects of probiotics
cannot be generalized because they are very strain
specific. When used separately and in combination,
a single strain may display various advantages. The
advantages of a probiotics composition vary
depending on the patient group as well. Only a few
research have been done, however they have
demonstrated that multi-strain probiotics are more
effective. [[10]] Probiotic are identified by the
specific strain, which includes the species,

subspecies (if relevant), as well as an alphanumeric
strain designation. The seven principal varieties of
microbes that are usually in probiotics products are
Lactobacillus, Bifidobacterium, Saccharomyces,
Coccus, Enterococcus, and Bacillus [[11]]

The most common probiotics used Lactobacillus
and Bifidobacterium are present in food and animal
feed, and they're usually provided to fermentation
to increase the health benefits of those foods.
Generally, fermented foods are created with
Lactobacillus plantarum. Acidophilus, Lactobacilli
spp, or Lactobacillus casei varieties, that have all
been demonstrated to enhance human health, are all
present in dairy products. Lactobacillus rhamnosus
is a common probiotic used within yoghurt
production. [[12]]Probiotics come in a wide range
of kinds. They are available as tablets, liquids,
powders, and fermented foods. They are generally
accessible and may be discovered in the majority of
pharmacies, grocery stores, and online merchants.
Probiotic are widely available so, retailers must be
aware as to the advantages of nutritional
supplements in order to effectively counsel users.
Probiotics are good for the body because they
reduce diarrhoea and constipation, control the
recombination of bile salts, increase antimicrobial
activity, and reduce inflammation. [[13], [14]]

Probiotics examples:

Lactic  bacteria, Lactobacillus  acidophilus
subsp,bulgaricus, Lactobacillus  reuteri :
Lactobacillus brevis, Lactobacillus acidophilus,
Lactobacillus, and bulgaricus,Lactobacillus
plantarum, Lactobacillus cellobiosus,
Lactobacillus fermentum, Lactobacillus curvatus,
Cocci in Gram-positive Lactococcus lactis subsp.
cremoris and Staphylococcus salivarius subsp.
thermophilus, a kind of bacteria Staphylococcus
intermedius, Staphylococcus diaacetylactis,
Bifidobacteria  thermophilum,  Bifidobacterium
bifidum, Bifidobacterum animalis, Bifidobacterium
infantis, Bifidobacterium longum, and
Bifidobacterium adolescentis [[18],[20]]

What are synbiotic?

The effects of impact of symbiotic on metabolic
control have been studied. It should be mentioned
that symbiotic' health advantages are probably due
to their special probiotic and prebiotic
composition.[[15]] Synbiotics are used to increase
the survival of microbes introduced to feed or food
products which are beneficial as well as to promote
the spread of particular native bacteria varieties
already found inside the digestive
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system.[[16]]Also used in animal nutrition are
probiotic and prebiotic compositions. Gibson and
Roberfroid first invented the word "synbiotics" in
1995 and defined it as "a combination of both
prebiotics and probiotics which usefully impacts a
host by enhancing the viability or implementation
of live microorganisms nutritional supplements
inside the Intestinal tract, by preferentially
promoting the development and activating the
metabolic activity of several a limited amount of
nutrition bacteria, and so improving host welfare.
Only combinations that contain a prebiotic element
specifically benefits a probiotic bacteria should be
referred to as "synbiotic,” which suggests synergy.
[[17]]Another option for controlling microflora is
the use of prebiotics and probiotics (synbiotic).
Live microorganisms additions (probiotics) may

help the host by supplying it living bacterium and
prebiotic sinceits specialised substrate easily
available accessible in order to ferment it.

[[18].[19]]

Synbiotics examples:

FOS + Bifidobacterium

Lactitol + lactobacilli

GOS + Bifidobacterium [[20]]

Inulin + organisms of the Lactobacillus genus
FOS(FOS- fructooligosaccharides) + bacteria from
the genus  Streptococcus,  Bifidobacterium,
Lactobacillus Enterococcus, Lactobacillus,
Bifidobacterium  genus  bacteria + FOS
+Lactobacillus and

Bifidobacterium species bacteria + oligofructose
Inulin + bacteria from the genus Lactobacillus and

well be paired with certain substrates (prebiotics) to Bifidobacterium [[191]
encourage growth . This combination may boost
the probiotic organism's probability of survival and
Table.no 1 [[21],[22]]-Differentiate between Prebiotic, Probiotic and symbiotic
PROBIOTICS PREBIOTICS SYNBIOTICS
Probiotics are beneficial gut | The majority of prebiotics are | Synbiotics are created by

microbes that will greatly aid
the digesting system and
process.

fermented dietary
typically fibers.

ingredients,

combining probiotics and
prebiotics in a way that works
together.

Live microorganisms that are
not harmful.

Several ingredients in fermented
foods.

Various ingredients found in
fermented meals.

Probiotics that are used most
frequently are
Bifidobacterium, Lactobacilli,
Boulardii, and
B. coagulans.

Sources of insulin include breast
milk, raw oatmeal, uncooked
wheat, yacon, uncooked soybeans,
and undercooked oats.

Certain non-digestible
carbohydrates, especially non-
digestible oligosaccharides, are
prebiotics.

Fructo-oligosaccarides,gluco-
oligosaccharides, and  xylo-
oligosaccharides and insulin, or
fructans are the most widely used
probiotics and prebiotics.

The function of prebiotics to
a supportive function to the
provide human health and
increase number and improve
activity of the probiotics.

It enhances the health and well-
being of their host organism
digestive tract. It reduced the
number of pathogenic bacteria in
the GIT and improve its functions
like improve immune system
function and prevention of cellular
damage from oxidative stress.

Synbiotics increase pr improves
the survival and growth of the
newly added probiotics.

DOI: 10.35629/7781-0804336350 | Impact Factor value 7.429

1SO 9001: 2008 Certified Journal

Page 338



International Journal of Pharmaceutical research and Applications

\Vbj Volume 8, Issue 4, Jul.-Aug. 2023, pp: 336-350 www.ijprajournal.com

IJPRA Journal

fermentation, leading to
increase gas  production,
bloating and bowel
movement.

The prebiotic having a side | Possibility to sepsis when given to | Synbiotics shows a common side
effect like to increase | the immunocompromised patients. | effect as probiotics acts in small

intestine and prebiotics acts in
large intestine so synbiotics acts
symbiosis.

syndrome also in laxation and
mineral absorption.

The therapeutic uses of | The main therapeutic application | It treat the liver related brain
prebiatics like in a treatment | of probiotics is in oral health,
of the colon cancer, | Immune response, Cholesterol

microflora modification, | normalization, oxidant effects, control cardio-
blood glucose, lipid | lactose metabolism, antioxidative | metabolic disease, treat
metabolism, activity, diabetes, and colon cancer | osteoporosis, and treat
diarrhoea and in | as well as antibiotic associated | neuropsychological problems as
inflammatory bowel | diarrhoea. well as improve Uro-genital

dysfunctions, reduced cholesterol
Show anti-cancer activity ,anti-

problems.

Il. MARKETED FORMULATION OF
PROBIOTICS AND PREBIOTICS:

The comprehensive of commercial treatments with
prebiotics and probiotics are available on the
market to cure infections that affect the skin,
female urinary system, upper airways, and to
strengthen the immune system.
1) Metlin® and Metlos® are the names of long and
short chain fibres, respectively. [[23]]
2) AmpliVida®  focuses on  beneficial
microorganisms with a unique capacity to degrade
5-carbon carbohydrates. [[24]]
3) NeoGOS® is present in human milk by nature.
[[25]]
4)Peptidoglycans and acid polysaccharides have
been added to the hydrolysed flaxseed extract used
in Sensiline® and Sensiline® Bio. [[26]]
5) The Clinic redness solution uses lactobacillus
fermentation as a therapy. [[27]]
6) JooMo® the materials are completely natural
and free of preservatives. [[28]]
Examples include Biofeel, a Korean item
containing "fructose corn syrup" instead of cane
sugar, and Yakult, a probiotics drink contains live
"Lactobacillus casei" bacteria.

1. Therapeutic and prophylactic uses
of probiotic, prebiotic and symbiotic

Prebiotics, probiotics, and symbiotics are all related
to the field of microbiota and gut health.

1. Prebiotics:

Prebiotics are non-digestible fibers that promote the
growth and activity of beneficial bacteria in the gut.
They act as food sources for the beneficial bacteria
already present in the gut. Some therapeutic and
prophylactic uses of prebiotics include
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Improved digestion: Prebiotics can enhance
digestion by promoting the growth of beneficial
bacteria, which aid in breaking down complex
carbohydrates and fiber.

Enhanced mineral absorption: Certain prebiotics
can improve the absorption of minerals like
calcium and magnesium, contributing to better
bone health.

Immune system support: Prebiotics have been
shown to stimulate the growth of beneficial gut
bacteria, which can positively influence the
immune system and help prevent infections.

Management  of  gastrointestinal  disorders:
Prebiotics may  alleviate = symptoms  of
gastrointestinal disorders such as irritable bowel
syndrome (IBS) and inflammatory bowel disease
(IBD).

Weight management: Prebiotics may have a role in
weight management by promoting feelings of
fullness and reducing calorie absorption.

2. Probiotics:

Probiotics are live microorganisms, typically
bacteria or yeast, that confer health benefits when
consumed in adequate amounts. They are often
found in fermented foods or can be taken as dietary
supplements. Some therapeutic and prophylactic
uses of probiotics include:

Gut health restoration: Probiotics help restore the
balance of gut bacteria, particularly after
disruptions such as antibiotic use or gastrointestinal
infections.

Immune system modulation: Probiotics can
regulate immune responses, potentially reducing
the risk of allergies, respiratory infections, and
certain autoimmune conditions.

Management of diarrhea: Certain strains of
probiotics, such as Lactobacillus rhamnosus GG
and Saccharomyces boulardii, have been shown to
reduce the duration and severity of infectious and
antibiotic-associated diarrhea.

Improved lactose digestion: Probiotics containing
lactase-producing bacteria can assist individuals
with lactose intolerance in digesting lactose.

Mental health support: Some studies suggest that
specific probiotic strains may have a positive
impact on mental health conditions like anxiety,
depression, and stress.

It can help in a number of chronic and acute
disorders, infectious and also shows stomach
related problems. The factors can weaken the
body's resistance, resulting in  neoplastic,
inflammatory and viral diseases. Other treatments,
like as immunosuppressive therapy, irradiation,
antibiotics, and may resulting of the stomach flora.
The main aim of functional food products like
probiotics is to and accelerate the implementation
of cells' natural defence mechanisms and also
improve cellular well-being.[99]

3. Symbiotics:

Symbiotics are supplements that combine both
prebiotics and probiotics. They aim to provide a
synergistic effect by delivering the benefits of both
components simultaneously. The therapeutic and
prophylactic uses of symbiotics are a combination
of the benefits of prebiotics and probiotics .

It's important to note that while prebiotics,
probiotics, and symbiotics can have various health
benefits, their specific uses and effectiveness may
vary depending on the individual, the strains and
doses used, and the underlying health conditions.
The probiotic must perform effectively if a
prebiotic is included than if it is absent, and vice
versa, as the only condition for a synbiotic's design.
Nevertheless, only a few researches provide this
data. For instance, in a recent synbiotic experiment
to prevent sepsis in new-borns in rural India,
prebiotics and a similar probiotic were not
frequently combined to show a larger benefit to the
patient than in either component's absence. Much
more investigation into the impacts of synbiotics is
required to determine how well the prebiotic or
probiotics interacts with the host and how using
them together as opposed to separately affects their
outcomes. The generation of such evidence, which
is ultimately required to support the utilization of
synbiotics, will necessitate large financial
investments from the top research, industrial, or
clinician participants in this field. [[29]]
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1) Cardiovascular diseases: -

Probiotics:

Cardiovascular disease is the global condition that
is spreading the fastest. Cardiovascular disease risk
factors include obesity, hypercholesterolemia,
diabetes mellitus, lifestyle choices, and high blood
pressure. [[30]]By modifying gut flora also
enhancing the yielding of short-chain fatty acids,
the probiotic drug significantly decreased
atherosclerotic plaque in contrast to the placebo
group. Also, it is well established so called
peroxidation play a role in the emergence of acute
myocardial infraction. The development of
Cardiovascular additionally increased amount
oxidative stress-related illnesses may be slowed or
even prevented due to lactobacillus and
Bifidobacterium’s  ability to  reduce lipid
peroxidation and the production of
ROS.[[31],[32],[33]]The overexpression of cellular
coagulation factors is a significant contribution to
thromboembolic diseases as well. Pharmacological
treatments, that are dependent upon aspirin as well
as its derivative, are available, although they
typically have more drawbacks than benefits. In
addition to the specific roles that probiotics provide
in controlling haemostasis and its many facets,
including blood platelet activity. [[34]]
Lactobacillus casei may also have an impact on the
coagulation system.[[35]]An effective probiotic
strain for chronic coronary artery disease is
Lactobacillus  plant arum  299v.[[36]]Blood
cholesterol levels were found to be low in those
who had yoghurt that had been fermented with
Lactobacillus species.[[37],[38]]

Prebiotics:

Many CVDs have been researched along with
Cardiovascular ~ events  or  diabetes-related
Cerebrovascular disease, coronary artery disease
(CAD), chronic renal failure atherosclerosis, and
hyperlipidaemia in both human patients as well as
animal models.[[39]] Most of these research
concentrated on the advantages of inulin and
prebiotics that contain inulin.Error! Reference
source not found.By reducing total saturated fat
and LDL cholesterol and elevating SCFA levels,
concentrate oat beta-glucan combined inulin and
guar gum shows the impacts of
hypercholesterolemia in adult’s .Inulin and oligo-
fructose have positive impacts on human health,
including the ability to treat conditions including
lactose intolerance, dental caries, and cancer
growth suppression. [[40], [39], [41]]

Synbiotics:

The probiotic powder (Bio flora®) is a combination
of prebiotics and includes Lactobacillus
acidophilus strain T16, B. bifidum strains BIA-6,
Bifidobacterium  lactis strain  BIA-6, and
Bifidobacterium longum strain LAF-5 (fructo-
oligosaccharides, 5 g galacto-oligosaccharides, and
5 g inulin). [[42]] Synbiotics have significantly
decreased the incidence of metabolic syndrome,
numerous cardiovascular disease risk factors, and
symptoms that of hyperinsulinemia in senior
patients. Several available commercial probiotic
bacteria that are part of a synbiotic that have been
shown to decrease the amount of total cholesterol,
triacylglycerol, or LDL cholesterol include
mannitol, fructo-oligosaccharides and
inulin.[[43],[42]]

2) Cancer:-

Today's most popular cancer therapies are
chemotherapy, radiation treatment, and
immunotherapy. Yet, these therapy methods have a
number of grave adverse health consequences for
cancer patients. An effectiveness of probiotic
administration to cure through carcinoma
promoting intestinal eubiosis has been studied in
both clinical and experimental environments.
[[44]]Probiotic also prevent the development of
bacteria that convert pro-carcinogens into cancer-
causing  agents.  Consuming  Lactobacillus
rhamnosus GG helps cancer patients experience
less tumors. [[45]]

Resistance to apoptosis, unrestricted proliferation
capability, immunity to immune response control,
and resistance to normal growth parameters are all
traits shared by cancer cells. In contrast to healthy
cells, cancer cells can use a range of nutrients,
harm healthy cells, and exhibit unchecked
angiogenesis and spread. Probiotics have a long
history of being usedto cure, prevent, and decrease
the growth of cancer cells. In comprehensive
research using malignant tumors cells and cell
lines, probiotics have been discovered to have
antineoplastic or apoptotic effects on a number of
cancerous cells, such as those from the gut,
abdomen, breast, cervical, and myeloid leukemia
cells. [[46]]

Probiotics:

Probiotic microorganisms have proven a significant
impact on immunomodulation may even have
anticancer properties. Immune responses signaling
molecules that control cell damage also a
proliferating are referred to as short-chain fatty
acids. Strains of bacteria may well be implicated in
the discovery, breakdown, and synthesis of

DOI: 10.35629/7781-0804336350 | Impact Factor value 7.429  1SO 9001: 2008 Certified Journal ~ Page 341



International Journal of Pharmaceutical research and Applications
) Volume 8, Issue 4, Jul.-Aug. 2023, pp: 336-350 www.ijprajournal.com
&N

IJPRA Journal

chemicals that have the potential to cause cancer.
Probiatic bacteria killed by radiation and heat had a
better effect in cancerous cell immunological
recognition. [[47], [48]]In the treatment of cancer,
T - lymphocytes, macrophage, natural killer cells,
even T cells all react more favorably to lacticase
bacilli casei. Moreover, when utilized to treat
colorectal cancer, it has been demonstrated to
decrease the bad impacts of chemotherapy and
radiotherapy. [[49]]Lactobacillus or
Bifidobacterium, the two most prevalent probiotic
bacteria present that produce lactic acid (LAB), has
been shown in studies to activate cancer-fighting
reactions. It is true as a result of lactic acid cultures
have an ability to alter the activity of elastase
enzyme such as azoreductase alpha-glucuronidase,
or nitro reductases, all of these are crucial in a
development of corectal cancer. [[50]]Probiotics
strain  Lactobacillus  crepitus’s;  Lactobacillus
rhamnosus are largely utilized to treat cervix,
breast, colon, and other malignancies for its
antineoplastic and cytotoxic capabilities. Person's
colon cancer Caco-2 and HT-29 cells undergo
apoptosis and are inhibited from proliferating by
the Lactobacillus rhamnosus GG strain.[[51]]Colon
cells get their energy from SCFAs, which probiotic
bacteria produce, furthermore SCFAs preserve its
intestine's  acidic  environment,  stop  the
overproduction of bile acids, and promote the
acidosis or death of the cancer cells.[[52]]Although
it is true as SCFAs are generated by the gut flora,
due to individual variances, the quantity produced
might not be sufficient to stop the spread of

colorectal cancer.[[53]]Breast cancer patients who
received continuing treatment of the bacteria
Lactobacillus plantarum LS/07 showed
antiproliferative effects, like a reduction of tumor
necrosis factor (TNF) or an increase in Cd4(+) T
cells. By enhancing IL-10 and suppressing TNF the
probiotic lactobacillus gasseri strains have an anti-
inflammatory impact on cervical cancer. [[54]]

Prebiotics:

Astragal polysaccharide krestin(PSK), grifolan and
lentinan are known to have anticancer qualities via
regulating the immune system's function and
directly attacking tumour cells. Polysaccharides,
some of which are derived from the herbs trametes
versicolor, phellinus linteus, poria Cocos, lycium
barbarum or atractylodes macrocephala have the
capacity to interrupt to the cell cycle and may also
encourage the death of tumour cells.[[55],[57]]
Butyrate or some other short- chain fatty acids
disturb the cell cycle in human cancer cells by the
administration of inulin and oligofructose at doses
ranging from 5% to 15% also decreased breast
cancer risk in rats and lung metastases. [[58], [59]]
Synbiotic:

Synbiotic therapies (Lactobacillus rhamnosus or
Bifidobacterium with inulin) may reduce the
colorectal cancer risk by reducing colonic cell
proliferation and inducing necrosis. The epithelial
barrier's integrity and functionality will be
improved as a result. [[60]]
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3)Gastrointestinal system infection:-

Ulcerative colitis is characterized the inflammation
of colon that initiate in the rectum and also moves
nearby in a predictable way, affecting the peri-
appendiceal region. [[61]] Antibiotic-induced
diarrhea is the top-most common side effect of the
antimicrobial treatment. The use of broad-spectrum
antibiotics including penicillin, clindamycin and
amino-penicillin is closely correlated with
antibiotic-induced diarrhea. Antibiotic use is alter
the natural enteric microflora, which results in a
fewer native microbes in digestive tract. [[62]]

Probiotics:

It has been proven to be effective in treating severe
disease and side effect like vomiting and diarrhea
caused on by antibiotic use, and in reducing
traveler's diarrhea. boulardii has been demonstrated
to inhibit the growth of several intestinal infections,
including Candida albicans, Escherichia coli,
Aspergillus  hemolysin, and Salmonella Typhi.
[[64]]

The pathogenic bacterium Lactobacillus pcr DSM
9843 (LP299V) or a curd mixture of Bb-12 and
LGG, La-5, are used to alleviate antibiotic-
associated diarrhea. A Lactobacillus salivarius,
Lactobacillus probiotics, and Bifidobacterium
bifidum strains BGN4 is much more efficient in
reducing IBD when used as a long-term treatment.
[[65]]Helicobacter pylori, is a gram-negative,
flagellated bacteria is a frequently present in the
luminal side of the stomach epithelial. It is well
known root of cause of the gastrointestinal mucous
lining lymphatic tissues carcinoma, colonic ulcer,
and gastric cancer. [[66], [67]]To reducing the risk
of stomach cancer and the H. pylori infection must
be treated. A proton pump inhibitor penicillin and
clarithromycin are the most frequently advised
treatment regimens in this situation.
[[68]]Metronidazole has a lot of adverse effects,
especially gastrointestinal problems. Headaches,
nauseousness, vomiting, and a minty flavor are side
effects that people taking metronidazole have
mentioned. Probiotic supplementation has thus
been used more recently as a means of avoiding the
harmful effects of infection by H. pylori. [[69]]

H. pylori concentrations can be decreased by
Solanum boulardii as well as

Lactobacillus johnsonii Lal, but the pathogen
cannot be completely eradicated. The most widely
used probiotics today are lactic acid-producing
microorganisms, especially Lactobacillus

sp.[[70]]They've been shown to be successful in
treating a variety of intestinal conditions, including
shortages and extremely contagious diarrhea.
Probiotics can be beneficial to people with H.
pylori disease for a variety of reasons. Fewer than
70% of people who receive several antibiotics to
treat H. pylori improve. However, it is effective as
well as encourages the lateral possessions and the
emergence of antibiotic resistance in H. pylori. In
order to reduce or prevent the establishment of H.
pylori, probiotics may be a commonly applied,
reasonably priced alternative treatment.Physical
experiments showed that probiotic action reduces
the gastrointestinal discomfort and fatigue by H.
pylori. [[71], [72]] A prebiotic bacterial isolates
Lactobacillus  rhamnosus and  Lactobacillus
acidophilus significantly reduced the GIT infection,
whereas bacillus subtilis significantly decreased the
severity and time of infectious diarrheal disease.

[[731]

Prebiotics:

Galacto-oligosaccharides(GOS), a type of
prebiotic, are effective at preventing Salmonella
Typhimurium infections.[[74]] Cure of
inflammatory bowel disease (IBS), gastrointestinal
disorders, withdrawal of H. pylori, irritable bowel
disease (IBD), and diarrhea, mainly GOS and FOS
in infants, results in fewer acute episodes of
gastroenteritis, fewer respiratory tract illnesses or
the use of insulin to diagnose prolonged paucities.
Following insulin therapy, inflammation was
reduced endoscopically and histologically. This
result was correlated with higher intestinal
butyrate, a decreased pH, and noticeably less
Bacteroide fragilis. [[75]]

Synbiotics:

Children between the ages 6 to 16 who had H.
pylori infections were given a 14-day synbiotic
regimen of B. lactobacillus B94 and inulin. [[76]]
4) Anti-diabetic activities: -

Type 1 diabetes (Type 2), a chronic metabolic
disorder brought on the insufficient or irregular
insulin production, is characterized by persistent
hyperglycemia. Type two diabetes mellitus the
most usual form of insulin resistance is brought by
the inherited traits, obesity, contemporary eating
habits, and inactivity.[77]

Probiotics:-

Acidophilus Sacroboulardii it pressure reduced
glycemia, reduced inflammatory responses, and
controlled diabetes. Probiotics may perform a
critical role to altering the gut's microbial
composition and also stopping metabolic disorders
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like obesity and diabetes, even though medications
are usually used treat type 2 diabetes [[78],[77]]

Developments in gut barrier mechanism, insulin
sensitivity and critin rates, serum
lipopolysaccharide levels, inner membrane and
oxidative stress levels all support the beneficial
outcomes of probiotic against T2DM. Lactobacillus
acidophilus(KLDS1.0901) is a novel, convincing
antidiabetic probiotic strain, as evidenced by the in
vitro peptidase 1V inhibition effect, elevated the
blood glucose level, oxidative damage, delay
insulin resistance, and that both.[[79]]Non-obese
diabetics who take oral probiotic supplements can
prevent the onset of autoimmune diabetes.
Eventually, they found that an oral probiotic
supplement containing Lactobacilli (L. acidophilus,
Lacticaseibacillus  casei, Lactiplantibacillus

plantarum, Lactibacterium delbrueckii
subsp.Lactobacillus bulgaricus, and
Bifidobacterium longum, Infantis, and

Bifidobacterium) and Bifidobacteria (Bifidobacter).
Additionally, they’ve demonstrated that healthy
people exposed to Lactobacillus plantarum as well
as the Lactobacillus species can avert or delay the
development of autoimmune diabetes. [[80]]
Synbiotics:

For eight weeks, cases with diabetes who have type
2 are given a mixture of Lactobacillus casei,
Lactobacillus acidophilus, Lactobacillus
bulgaricus, Brevea longum, Lactobacillus
rhamnosus, lactobacillus acidophilus, and FOS.
This  increases plasma  concentration  of
Homeostasis model and TGL while decreasing
levels of CRP. [[80]]

5) Cholesterol and probiotics :-

Cholesterol, a crucial biological compound which
represents waxy and fat, is connected to
lipoproteins. An amount of serious illnesses,
including coronary artery disease, type Type 2
diabetes, high blood pressure, and atherosclerosis,
may be directly influenced by elevated plasma
cholesterol levels. [[81]]Lowering blood
Cholesterol levels are another well-known method
that probiotics are utilized to keep public health. A
key vulnerability aspect for hypertension,
hypercholesterolemia, cardiovascular disease, as
well as formation of atherosclerotic plaque in the
arteries is raised low-density lipoprotein cholesterol
levels  (LDL-C).Probiotics, especially those
containing Lactobacillus gasseri, Lactobacillus
acidophilus, Lactobacillus escherichia coli,
Lactobacillus rhamnosus and Bifidobacterium
which involves Bifidobacterium longum
Bifidobacterium animalis as well as

Bifidobacterium breve, have been frequently
linked to lower body weight and fat mass
ratio.[[82]] Bifidobacterium lactis,
oligosaccharides, and oligofructose are prebiotics
in the synbiotic supplement that are included in the
diet. Additionally, Lactobacillus rhamnosus is
present. Low levels of blood cholesterol and blood
pressure are brought on by synbiotics. [[83]]

6) The effect of probiotics on fat accumulation
and obesity:-

Type Il obesity, chronic inflammatory and high
cholesterol are all significantly increased by
obesity, which also increases the likelihood of
developing coronary artery disease, arrhythmia,
and cardiac arrest. This is a result of the excessive
calorie intake and fat storage that are linked to
obesity. Resetting the dyshiotic obese intestinal
microbiota with probiotics is one method advised
for improving outcomes. [[82]]This suggests that
taking probiotics alters the gut bacteria and has an
anti-obesity effect, which reduces the amount of fat
in the epididymis. A probiotic's effects on lipid
profile, adipose tissue or glucose levels in a blood
have also been demonstrated to be more subdued.
Lactobacillus plantarum is a type of gram-negative
bacteria that most likely belongs to the phylum
bacteriodetes. Oleic and linoleic acid (CLA), which
has been shown to reduce obesity and
atherosclerosis, is thought to be produced by a few
Lactobacillus species. [[83]]

Synbiotics:

Low-density lipoprotein cholesterol, oxidative
stress, and total cholesterol are all things that the
synbiotic is primarily intended to reduce. This
process also involves Lactobacillus structure that
supports, Bifidobacterium bifidum, the meanwhile,
as well as FOS. [[84]]

7) Probiotics and immunity:-

Probiotics have a major impact on how postnatal
immune action, orally resistant consequently
immunity develop. Numerous evaluations have
shown an importance of probiotic in fostering as
well as managing both inborn and acquired
immunity. [[85]]

8)Anti-inflammatory properties of probiotics:-

It has been demonstrated that Lactobacillus
rhamnosus, Bacteria lactobacillus, and Bacteria
bacillus longum probiotic formulations reduce
proinflammatory cytokines. [[86]]

Therapeutic uses of probiotics:

The most well-known benefits of probiotics include
changes there in polymerization of bile salts, a
decrease  in  constipation  symptoms, an
improvement in antibacterial, and the prevention of
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a variety of illnesses, including diarrhea. A number
of diseases of the renal and respiratory tracts, as
well as allergies, cancer, and AIDS, have been
shown to be reduced by probiotics' inherent effects.
They have been shown to have positive effects on
tiredness, Type-Il  diabetes, getting older,
osteoporosis, and obesity in a number of unrelated
studies. [[87]]

1) Probiatics' efficiency in lowering the severity of
various categories of diarrhea. The yeast probiotic
Saccharomyces boulardii is used to treat diarrhea.
[[88]1]

2) Probiotics, including such yeast Saccharomyces
boulardii, Lactobacillus fermentum, Lactobacillus
acidophilus, Lactobacillus bifidobacterium bifidum
and  Lactobacillus  rhamnosus GG, etc.
[[89]]Error! Reference source not found.

3) Irritable bowel syndrome (IBD), that also
includes Crohn's, peptic ulcer, as well as pouchitis,
is a chronic, degenerative condition that severely
irritates the gastrointestinal tract, resulting in
gastroenteritis that is both full of blood and watery
and uncomfortable. [[90]]Error! Reference source
not found.

4) Colon cancer can develop after a long period of
ulcerative  colitis. This condition  responds
favorably the utilization of specific probiotics,
including Lactobacillus Casei, Bifidobacterium
bifidum and Saccharomyces boulardii, 1BD-like
peptic ulcers colitis that primarily impacts the
colon and rectum's inner lining. [[92]]Error!
Reference source not found.

Probiotic use as prophylactic:-

Probiotics and newborns with low birth weight:
In infants with very low birth weights, enteritis but
also streptococcus pneumonia is the main causes of
mortality and newborns morbidity (VLBW).
Environmental components like enteral nutrition
and also contact with an endemic clinical
atmosphere also a crucial even though they
influence atypical Gl tract colonization and entero-
pathogenic microbes transfer via susceptible
mucosal surfaces.[[91]]The need for surgical
treatment, tissue necrosis enterocolitis surgical
procedure, and all-cause fatality were all shown to
decline when treated with probiotics usually
contains Lactobacillus acidophilus and
Bifidobacterium infantis. Probiotics may be
produced the outcome of interactions in the
improving  immune  response  and  gut
microorganisms. [[93]]Error! Reference source
not found.

The function of probiotics in female urinary
tract:

109 CFU oral probiotic capsules usually
contain Lactobacillus rhamnosus and Lactobacillus
fermentes are administered once or twice daily to
treat female urinary tract infections. These studies'
researchers claim that probiotic  capsules
administered orally can help treat recurrent UTIs in
addition to managing the vaginal flora.
Additionally, it has been stressed that receiving
probiotics oral route as opposed to vaginally may
result in patients adhering to their treatment plans
more successfully. [[93]]The very same strains
were tested extensively against Chlamydia
trachomatis infection, as well as the results showed
that only a balanced vaginal microbiome can
decreased the risk of infection thus prevent the
generation of chronic chlamydial
forms.[[94],[95]]Error! Reference source not
found.While some bacterial pathogens such as
Proteus mirabilis, Streptococcus saprophyticus
(which  would be commonly separated from
younger females), Enterococcus faecalis, K.
klebsiella pneumonia, as well as S. aureus are each
of less importance, E. coli constitutes 75-90% of
the isolates both in hospital and community
infections. [[95]]

Probiotics impact on respiratory tract
infections:

It has been demonstrated that strain of
Lactobacillus, lactobacillus  BI-04  (BI-04)
decreases the frequency of respiratory tract
infection in a natural setting. [[97]] Error!
Reference source not found.SARS-CoV-2 (which
stands for Severe Acute Respiratory Symptoms
Coronavirus-2) is an endemic problem that is
sweeping the globe. Due to the spread of antibiotic-
resistant microbial species as well as the lack of
effective immunization for many respiratory
diseases, treating RTIs effectively is especially
difficult. [[96]]Finding a reliable and efficient way
to lower the respiratory tract infections is essential.
The probiotic Lactobacillus has recently been
utilised to treat a wide range of respiratory tract
infections, including infections caused by viruses
and bacteria. ([99]

Conclusion:

Studies have shown that probiotics,
prebiotics, including their combinations are
clinically helpful for treating a wide range of gut
diseases, including irritable bowel disease,
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metabolism, travellers diarrhea as well as for the
enhancing general health. Prebiotics, probiotics and
symbiotic have a remarkable effect on human

health,

making them tempting and desirable

treatments for cancer, vascular disease, obesity, and
mental issues. Probiotics are used to treat several of
gastrointestinal infections because it is thought that
the GIT is the main therapeutic potential area for
probiotics.
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