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Probiotics are under considerable research, asaheept holds promise for human health and
well-being, and corresponding commercial opportesit Protection of consumers requires
health claims to be confirmed with sufficient sdigo evidence. Overall
demonstration of probiotic effects requires definia healthy microbiota and interactions
between microbiota and host, and the difficultgbaracterize probiotic effectiveness in health
and disease. Recent developments of high-througtseeuencing technology and the
consequent progresses of metagenomics represent approach for the future of probiotics
research. This study is an attempt to understamdalle of probiotics on human health.

scientific

1. Introduction

Vergin first introduced the term “probiotics”, whée compared
in his paper “Anti- and Probiotika”, the detrimenttfects of
antibiotics and other antimicrobial substances &e gut
microbial population with factors “probiotika” faucable to the

Probiotics may seem new to the food and supplelinelistry,
but they have been with us from our first breathuriby a
delivery through the birth canal, a newborn picks hacteria
from his/her mother. These good bacteria are ratstnitted
when a Cesarean section is performed and have dfemm to
be the reason why some infants born by Cesarediorsdmave

gut microflordl]. Then probiotics were defined as non-allergies, less than optimal immune systems, angfdevels of

pathogenic microorganisms when ingested, exert sitip®
influence on host health or physioldgly Now, the definition
of Food and Agriculture Organisation of

the United

gut microflora. Probiotics are believed to protestin two ways.
The first is the role that they play in our digesttract.

Nations/World Health Organisation (FAO/WHO 2001)r fo Our digestive tract is a Comp]ex system that n@d’majthy

probiotics is “Live microorganisms, which when adistered in
adequate amounts, confer a health benefit on thst”.ho
Microorganisms that are probiotics (Table 1) in lams include
yeas|3], bacilli4], Escherichia cali[5], enterococ¢b], and the
more commonly used bifidobacteria and lactic acattéria,
such as lactobacilli, lactococci and streptoddgci

A variety of probiotic agents have been studiedingle agents
or as combination therapies. Examples of suchnstraiclude
lactobacilli, bifidobacteria, saccharomyces, Esidnga coli and
streptococci.  Considerable  differences exist in
bioavailability, biological activities, doses andngposition
among probiotic preparations. Moreover, most stitliave not
been reproduced or confirmed.

1.1 Health benefits of probiotics

balance between the good and bad bacteria but fumm

choices, emotional stress, lack of sleep, antibiotieruse, other
drugs, and environmental influences can all shi balance in
favor of the bad bacteria. An imbalance has besaciated with
diarrhea, urinary tract infections, muscle pairg &atigue.

When the digestive tract is healthy, it filters @und eliminates
things that can damage it, such as harmful bactéokns,
chemicals, and other waste products. On the fiip,sit takes in
the things that our body needs (nutrients from faad water)

thesnd absorbs and helps deliver them to the cellgevtiey are

needed.

*Corresponding author: Rajneesh Kumar
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The other way that probiotics help is the impaett tthey have
on our immune system. Some believe that this ®l#é most
important. Our immune system is our protection agfagerms.
But when it fails to function properly we suffer om

autoimmune disorders, allergic reactions, and tidas (Skin
and vaginal infections). Besides of these harmfiiglcts we can
protect ourself by maintaining the correct balafmoen birth.

1.2 Potential Mechanisms

Probiotics, such as lactic acid bacteria, are acthacterial
cultures with unique characteristics that allownth® survive in
the gastrointestinal tract and compete with othatersc
microorganisms. Thus, they help to maintain theirsdtbalance
of the microbiota and overall hedlBh 9].

Additionally, probiotics may promote immunomodudeati by
attaching to gut epithelial tissue, interactinghatihe immune

system and producing antimicrobial substaf&e®]. Dairy
lactobacilli, as part of a regular diet, may alsodulate innate
immune responsgR),11] Furthermore, probiotics may suppress
the growth of bacteria that convert procarcinogenso
carcinogengd 2].

1.3 Types of probiotics

Probiotic products contain bacteria and/or yeaséd &ssist in
restoring the balance in our gut. Up until the 196the gut
microfloras that they were able to identify weckostridia,
lactobacilli, enterococci, and Escherichia coli. Since then,
innovative techniques have discovered many mortehac

There are several different kinds of probioticsg éineir health
benefits are determined by the job that they doydor gut.
Probiotics must be identified by their genus, segcand strain
level. Here is a list of probiotics and their po$si health
benefits.

Table 1.Microorganisms considered as probiotl@s34]

Lactobacillus Bifidobacterium

Other lactic acid bacteria

Non-lactic acid bacteria

Escherichia coli Nissle 1917

Propionibacterium freudenreichii
Saccharomyces cerevisiae

Saccharomyces boulardii

L. acidophilus B.adolescentis Enter ococcus facecalis

L. casei B. bifi dum Lactococcus lactis

L. crispatus B. breve Leuconostoc mesenteroides
L. delbrueckii B. infantis Pediococcus acidolactici
subsp. bulgaricus

L. gallinarum B. lactis Streptococcus thermophilus
L. gasseri B. longum Sorolactobacillusinulinus
L. johnsonii

L. paracasei

L. plantarum

L. reuteri

L. rhamnosus

Lactobacillus

There are more than 50 species of lactobacilliyTdre naturally
found in the digestive, urinary, and genital systefoods that
are fermented, like yogurt, and dietary supplemafgs contain
these bacterid.actobacillushas been used for treating and
preventing a wide variety of diseases and condition

Some of the lactobacilli found in foods and suppeis
arelLactobacillus acidophilus, L. acidophilus DDS-
1, Lactobacillus blugaricus, Lactobacillus
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rhamnosus GG, Lactobacillus plantarium, Lactobacillus reuteri,
Lactobacillus  salivarius, Lactobacillus  casei, Lactobacillus
johnsonii, andLactobacillus gasseri.

More research is needed regarding probiotics aeid gotential
health benefits before any definitive claims canntede about
their effects. However, studies have shown somefitsrinked

to Lactobacillus and treating and/or preventing yeast infections,

urinary tract infection, irritable bowel syndromentibiotic-
related diarrhea, traveler's diarrhea, diarrhealting
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from Clostridium difficile, treating lactose intolerance, skifhis is also known aS boulardii and is the only yeast probiotic.
disorders (fever blisters, eczema, acnhe, and cankeres), Some studies have shown that it is effective invgméng and
and prevention of respiratory infections. More sfieally, results treating diarrhea associated with the use of aotids and
from some of the studies are as follows: traveler's diarrhea. It has also been reported revemt the
reoccurrence oflostridium difficile, to treat acne, and to reduce
+ Lactobacillus GG was given to children 5 to 14 years &fde effects of treatment for Helicobacter pylori.
age with irritable bowel syndrome over eight weekse.
They were given 3 billion cells twice per day. Thesluced Streptococcus thermophilus
the frequency and severity of abdominal pain. ) - o
. LactobacillusGG was given to children taking'his produces large quantities of the enzyme lactasaking it
antibiotics and there was a decrease in reportedngia. ~ €ffective, according to some reports, in the préwenof lactose
+  Lactobacillus casdi, Lactobacillus  Intolerance.
bulgarius, andStreptococcus  thermophilus given  twice
daily during antibiotic treatment and for a weeketa
decreased_ the risk of d|a_rrhea n hospltah_zedtadul _ This is normally found in the intestinal tract ofirhans and
*  Lactobacillus GG-containing milk was given to children, i ais.

1 to 6 years of age who attended day care. Theye®®r . E toacium SE68bE . faccium M-74
or less severe lung infections than those who diddnink o

Enterococcus faecium

it . . . Leuconostoc

» Lactobacillus gasseri andLactobacillus
rhamnosus vaginal capsules lengthened the time This has been used extensively in food procesdingughout
between bacterial vaginosis infections. human history, and ingestion of foods containing Ibacteria,

e Lactobacillus GG reduced the risk of traveler's diarrhekead bacteria, and metabolites of these microosganhas taken
by 47% in a study with 245 people who traveled #o fplace for a long time.

worldwide geographic regions.
Research has demonstrated that nutrition playsueiatrrole in

Bifidobacteria the prevention of chronic diseases, as most of tbeembe related
to diet. Functional food enters the concept of mering food not
There are approximately 30 species of bifidobaatefhe make only necessary for living but also as a source ental and
up approximately 90% of the healthy bacteria in ¢bion. They physical well-being, contributing to the preventiand reducing
appear in the intestinal tract within days of hiréspecially in of risk factors for several diseases or enhancirgtan
breastfed infants. physiological functions. Dairy products form the jorapart of

- ) o _ functional products. To understand their succesiihportant to
Some of the bifidobacteria used as probioticsBafedbacterium reglise that milk is a natural and highly nutritipart of a

bifidum, Bifodbacterium lactis, Bifodbacterium pajanced daily diet. Developing functionality in inyabased
longum, Bifodbacterium breve, Bifodbacterium products simply means modifying and/or enriching trealthy
infantis, Bifodbacterium  thermophilum,  andBifodbacterium natural characteristics of the original base. Mitkd some other
pseudol ongum. dairy products were recognized as important focslealy as

) L ) 4000 B.C. The Roman historian Plinio recommendeduse of
As with all probiotics, more research is neededptove a fomented milk for treating gastrointestinal infens. The French
deflnltlvg benefit, but studies ha}ve sh.own thatdoibacteria Can paediatrician  Tissier proposed in the early 1900wt t
help  with IBS, dental cavities, improved blood d8i pifigopacteria could be effective in preventing ecfions in
and glucose tolerance. infants, as they were the predominant componetti®fntestinal
hnicroflora in breast-fed infants. Then Metchniksffggested that
consumption of fermented milk could reverse thergfattive
effects of the gut microflora. This concept has aleped
particularly over the past two decades throughdreaientific
evidence based on placebocontrolled clinical trilswing that
particular strains have associated health benefits.

Bifidobacterium infantis 35624 was given to 362 patients wit
irritable bowel syndrome in a four-week study. Thelyowed
improvement in the symptoms of abdominal pain, tihgga bowel
dysfunction, incomplete evacuation, straining, #me passage of
gas.

Salivary levels of bifidobacteria are associatedhwiental

cavities in adults and children. Nowadays dairy products are excellent media to iggean array

of products that fit to current consumer demand féorctional
Bifidobacterium lactis Bb12 is reported to have beneficial effecLQOd' Fermented' dairy products enriched with prb@bagtena
ave developed into one of the most successfu$ parfunctional

on metabolism, including lowered serum LDL-cholesitén . . : . ’ .
people with type 2 diabetes, increased HDL in adwlinen, and fOOd_S' _The food industry IS espeually a_ctlve wudtylmg
probiotics because the gastrointestinal tract is ohthe richest

improved glucose tolerance during pregnancy. e . 2 :
P g g preg y zones of biodiversity within the body with at lea0 known
Saccharomyces boulardii species of microorganisms commonly found there.
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1.4 Product considerations

Probiotics and prebiotics are marketed as heatthiyrctional,

foods whereby they are ingested for their purpompeditive

advantages in the digestive tract and/or system@asasuch as
the liver, vagina or bloodstream. Unlike new drugs

pharmaceuticals, which are screened intensivelys&ety and
effectiveness, probiotics and prebiotics are legorously

assessed. It is therefore relatively easy to lawnaokw product,
and legislation against such products is loose. eNbeless,
consumers should be provided with an accurate stssed of

physiological, microbial and safety aspects. Sdveniteria for

the appropriate use of probiotics and prebiotidsteand may be
summarised as follows. They should:

» Exert a proven beneficial effect on the consunpeeferably
with a mechanistic explanation of how this occuyred

* Be non-pathogenic, non-toxic and free of adveide effects;

» Maintain stability in the product;

 Contain a large number of viable cells (for patiws);

e Survive well in the GI tract (the best productsowld be
resistant to gastric acid, small gut secretions laank a good
ability to influence bacteria already in the gut);

Med. Res. 2014; 2(3):78-84

» Have good sensory and mouthfeel properties;

 Preferably be isolated from the same speciehi@sntended
use; and

< Have accurate product labelling and content.

Much effort has concentrated on identifying prolsidiacteria

and characterising their beneficial credentialsisltgenerally

considered that probiotic bacteria must possesstaioer
properties. The probiotic must survive passageutitiche upper
regions of the Gl tract, and persist in the colbimere must be no
adverse host response to the bacterium, its componer

metabolic end-products. The probiotic should begmnistic to

mutagenic or pathogenic organisms in the gut, angtnbe

genetically stable.

1.5 Fermented dairy products

Typical probiotics include lactic acid bacteria kuc
aslLactobacillus and Bifidobacterium. These strains are widely
used in the fermentation of dairy products, suchyagurt,
cheese and kefir. Fermented dairy products witlvedtacterial
cultures are therefore one of the most common ssuif
probiotics. These types of probiotic-containing kmproducts
may be beneficial for a number of gastrointestarad digestive
condition$8,9].

Table 2: Benefits of fermented dairy products

S. Types of infections

Studies References

Helicobacter pylori | nfection

A total of 10 eligible studies, which included 9&8ults and children
were assessed. It was found that fermented milkebaprobiotic
preparations redudedelicobacter pylori infection rates by approximate
5% to 15%.

. [35]

<

The study concluded that intestinal microbiota be¢acan be maintaine
and humoral and cellular immunity can be stimulatedhildren who
regularly consume yogurt.

Irritable Bowel Syndrome

A majority of the clinical trials reviewed showekt lactic acid bacteri
alleviate abdominal pain and discomfort. Both staghnd multi-centre
studies have shown that lactic acid bacteria magrove abdomina
bloating and distension.

Inflammatory Bowel Disease

Probiotics could have beneficial effects on inflaatary bowel disease,
but the evidence is limited. According to a systeéor@view and meta-
analysis, the effects could differ depending orake subtype and
probiotic strain. In addition, findings from a cahstudy of middle-aged
women living in France indicate that milk produate a protein source
that does not increase the risk of inflammatory dlodisease.

[38,39]
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5. Antibiotic-Associated Evidence demonstrates that probiotics are assdciatith reduced [40]
Diarrhea antibiotic-associated diarrhea. In a meta-analysis82 randomizeq
controlled trials, a statistically significant as&dion was found betwee
the administration of probiotics and the reductidrantibiotic-associate
diarrhea. Various studies included in the metaymmsl consisted o
interventions with probiotic milk products, whichaved that probiotig
milk products may be efficacious in preventing hiatiic-associated
diarrhea.

6. Constipation A 2013 meta-analysis of randomized controlled griatlicated that short
term probiotic supplementation reduces intestimahgit time. Greater
effects were observed among adults who were oldecomstipated
Certain probiotic strains, such as strain8idifdobacterium lactis, appear
to be more efficacious.

[41]

7. Lactose Intolerance In an evidence-based report on lactose intolerandehealth published i [42,43]
2010, a systematic review of the literature indidathat there wa
insufficient evidence to determine the effectivenesf yogurt and
probiotics in alleviating the symptoms of lactos¢olerance. However
many people who have difficulty digesting milk fitlgat they can diges
yogurt. This is because beneficial bacteria in ybpave lactase activit
and thus help in lactose digestion.

8. Gastric Cancer It has been postulated that probiotics may helpgastric cance [44]
prevention, but the evidence so far is mainly basedexperimental in
vitro data. For instance, a study was conductedfesmented milk
containingPropionibacterium freudenreichii as microbiota, and it wa
demonstrated that this probiotic fermented milk paotapoptotic effects
on human gastric cancer cells.

n

2. Conclusion subtilis 3 is due to secretion of antibiotic&ntimicrob.

Agents Chemother. 45: 3156-3161.
The lack of effectiveness of modern drug therapynteracts the

rapid increase in antibiotic resistant micro-orgams. Lacks of [5]. Midtved T. 1997. Stellung vorEscherichia coli in der

effective antimicrobials in developing countriesere they are Darmdkologie: Bestandteil der Mukosabarriere.
needed resulted in the increased demand of eféeatitug Symposiumsband zum 3. Interdisc. Symposium Darmafl o
therapy. Evidence suggests that probiotic produstéance in Symbiose und Pathogenitat, Ansbach, 15-20.

digestive and overall health by improving gut mhioda and

promoting immunity. These products may be bendfigia [6]. Lund B., Edlund C. 2001. Probiotienterococcus faecium
Helicobacter pylori infection, irritable bowel syndrome and  strain is a possible recipient of thanA gene clusterClin.
various other types of infections and could prevantibiotic- Infect. Dis. 32: 1384-1385.

associated diarrhea. These prophylactic approaubtesnly used

treatment or as adjuncts. that modify disease risk. Nutr. 135: 1294-1298.

[8]. Balakrishnan M and Floch MH. Prebiotics, probistiand
digestive  healthCurr  Opin  Clin  Nutr Metab
Care 2012;15(6):580-5.
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