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ABSTRACT

Gastrointestinal disease is one of the most important reason for morbidity and mortality among
paediatrics within developing countries. This review article proposes about the utilization of probiotics among
paediatrics for gastrointestinal disorders. Probiotics are active living microorganisms that are taken by
paediatrics for their preventive or therapeutic effects on a wide variety of diseases, particularly for
gastrointestinal disorders such as functional intestinal disorders, diarrhea, necrotizing enterocolitis,
inflammatory bowel disease, infant colic and irritable bowel syndrome. Probiotics produce its beneficial effect
by enhancing the gut barrier function and modulation of immune function. Examples of some specific probiotic
organisms essential for infants includes Lactobacillus rhamnosus, Lactobacillus casei, Lactobacillus acidophilus,
Bifidobacterium bifidum, Bifidobacterium lactis and Bifidobacteria infantis. Administration of probiotics to
children’s through mouth can decreases the extent of gastrointestinal symptomps like diarrhoea. Because of
its beneficial effect they are extensively used in medical practice.
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INTRODUCTION

Gastrointestinal disease is common among paediatrics and it is one of the most important reason for
morbidity and mortality among paediatric population in developing countries.[1] Gastrointestinal diseases such
as chron’s disease, ulcerative colitis and irritable bowel syndrome can induce diarrhoea. Diarrhoea is one of
the chief cause for death in infants of age not more than 5 years.[2] Human gut consists of various types of
microbe which is called as gut microbials. They are absent at the moment of birth.[2] Breast milk gives the
most tremendous protection for infants as it contains beneficial bacteria which colonize in babies gut after
birth. Disruption of gut microbata leads to occurrence of various gastrointestinal diseases which commonly
affect the paediatric population. During such condition treating the paediatric population with probiotics
decreases the progression of disease.[3]

Probiotics can be defined as living microorganisms which gives health related benefit to the patients
when administered in enough amount.[2] These probiotic microorganisms are obtained by fermentation
process which is non-pathogenic and helpful.[3] Non-pathogenic bacteria are also present naturally in human
gut. This bacterial flora in intestine produces some beneficial effect by involving in digestion of foods and
metabolism of carcinogen. It act as a barrier by fighting against pathogenic organisms.[3]

Probiotics are utilized to treat a broad range of diseases that affect animals and humans. It rebuilds
the normal balance of living organism in the intestinal tract.[2] The gut of human have a germ free
environment until birth. After birth, they are exposed to a broad diversity of bacteria. These bacteria will be
there for the rest of the individual’s life. During early childhood, the gastrointestinal immune system will
recognize some bacteria as good and some as bad. Later on, any intake of such harmful bacteria will alter the
normal gut microbial flora and initiate the immune response against the harmful bacteria. [4]

NATURE OF MICROBIAL FLORA PRESENT IN GUT

The gut microflora is considered as a diversified ecosystem which helps in supporting the structure in
addition to the functioning of the mucosa in intestine. The bacteria present in intestine acts as a filtering aid to
the gut by fighting against many pathogenic bacteria, amplifying mucin secretion, diminishing the gut porosity
and by modifying the gut’s immune function.[5] The colonic bacteria helps in metabolizing the unabsorbed
carbohydrates into short chain fatty acids (SCFA). Short chain fatty acid is a favourable form of energy for the
enterocytes. Colonic bacteria also involve in acidification of colonic content by production of SCFA and further
increase the amount of water absorption. It produces antitoxins and antimicrobial compounds. Probiotics
compete with other bacteria for adhesion receptors within cell surface and act as a physical barrier.[6] They
also helps in absorption of iron, magnesium, calcium and synthesis of folic acids, vitamin B and K.[5]

Strains of probiotics

Figure 1: Strains of probiotics
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Lactobacillus: Lactobacillus is also recognized as Lactic acid bacteria, which is one among the largely essential
probiotic microorganism that is present in the gastrointestinal tract. Examples of some specific probiotic
lactobacillus essential for infants comprises: Lactobacillus rhamnosus (also called Lactobacillus GG),
Lactobacillus casei and Lactobacillus acidophilus.[7] Lactobacillus acidophilus has its effect against some
microbial organisms such as Staphylococcus aureus, Salmonella, Escherichia Coli and Candida albicans.
Lactobacillus brevis, is a probiotic which produces lactic acid by using an enzyme called lactase. It also involves
in synthesizing Vitamins D and K. Lactobacillus rhamnosus is another probiotic flora which is highly tolerable to
bile salts, surviving in less than favorable environments. So it has beneficial activity for infants and elderly
people. Rhamnosus assist with lactose intolerance, it also involves in protecting the small intestine.[8]

Bifidobacteria: Bifidobacterium bifidum is one of the familiar probiotic flora belonging to category
bifidobacteria. It inhibits the invading of pathogenic bacteria. Bifidobacterium bifidum lives inside the lining of
mucus in large intestine produces some organic acids such as lactic acid and acetic acid which prevent the
development of harmful bacteria.[8] It also produce some vitamins such as folic acid which helps to absorb
nutrients. This species catalyse the absorption of iron, calcium, magnesium and zinc. Examples of some specific
probiotic bifidobacteria includes Bifidobacterium bifidum, Bifidobacterium lactis and Bifidobacteria infantis.[7]

Other Strains: Streptococcus thermophilus is another probiotic which is utilized in making of yogurt and
cheese. It break lactose inorder to create lactase, which is the enzyme that involves in digestion of milk sugars.
These strains of bacteria also produce some antibiotic chemicals which can keep away from infections like C.
Difficile , pneumonia and also help to prevent ulcers. Other strains of Streptococcus include faecium. cremoris
and infantis. Some studies has shown that enterococcus faecium can relieve diarrhoea and also decrease the
duration of symptoms.[7,8]

FEATURES OF AN IDEAL PROBIOTIC MICROFLORA

An ideal probiotic must be non pathogenic. It must stick on to epithelium present in intestine and
generate antimicrobial substances. It must contain sufficient number of workable cells which shouldn’t be
affected by gastric acid or bile or technical processing. A good probiotic flora must be alive in the
gastrointestinal tract, even for a short period of time. It must be able to adapt to immune responses.[9]

SHIELDING PROPERTY OF PROBIOTICS

The shielding property of probiotics takes place by direct antagonism towards the harmful pathogens
through the competitive adherence to mucosa and epithelium and thereby strengthen the intestinal epithelial
barrier. It also modulate the immune system by stimulating the cytokine production and enhancing the
production of immunoglobulin secreting cells in the intestinal mucosa. Probiotics involve in transporting of
antigens to submucosal lymphocytes to ensure immediate immune reaction against pathogens.[9,10]

The frequently utilized probiotics include Lactobacillus and Bifdobacterium species which produce propionic
acid, acetic acid, and lactic acid which involve in lowering the intestinal pH and control the growth of different
pathogenic bacterial organisms and thereby restore the equilibrium of the gut flora.[7]

PROBIOTIC MICROFLORA ATTENUATING THE DIGESTIVE DISORDERS
Probiotic bacterium for infectious diarrhoea

Diarrhoea is the foremost reason for morbidity and death among children’s beneath 5 years of age in
worldwide.[2,11] Probiotics are used for the treatment of acute diarrhoeal infection which is triggered by
bacteria, but there are some variance in the results considering the outcome of probiotics use in viral
diarrhoea. Administration of probiotics through mouth decreases the extent of acute infectious diarrhoea
caused by bacteria in children nearly by one day. It was found that lactobacillus reduces the extent of acute
diarrhoeal episodes, and decreases the stool frequency.[12]

One of the most significant virus that largely cause acute diarrhoeal episodes is rotavirus. The
probiotic therapy has found to normalise the gut permeability in infectious diarrhoea after rotavirus infection,
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and also amplify the expression of mucin and IgA-secreting cells which has the ability to work against
rotavirus.[13]

Clinical studies have revealed that probiotics such as L. reuteri, L. casei Shirota, L. rhamnosus GG and
Bifidobacterium lactis Bb12 are safe for the nutritional management of patients with acute infectious
diarrhoea. It has been establish that paediatrics with more severe diarrhoea has no provable benefit. [14]

Probiotic bacterium for Antibiotic-associated diarrhoea

Antibiotic associated diarrhoea (AAD) is diarrhoea that often occurs when antibiotics are taken with
the omission of other etiologies. AAD is one of the main problem among paediatrics owing to the overuse of
antibiotics among them.[15] Antibiotic therapies involves in altering the biological equilibrium of bacterial
microflora in intestine, which bring into various clinical symptoms, mainly diarrhoea. AAD occurrence among
children’s is about 10 % in 1°tline treatment with antibiotics. Children under 2 years of age are more prone to
suffer from an events of AAD, particularly those who are treated with antibiotics like amoxcillin or its
combination such as amoxillin and clavulanic acid.[16] AAD possibly will occur following a few weeks and can
even occur after a few months after antibiotics administration.[15]

Several studies proposed that probiotics, such as Saccharomyces boulardii CNCM 1-745 and L.
rhamnosus GG, prevent AAD.[17] However the exact mechanismis not clear. But some studies propose that
antibiotics induce some distruption in gut microflora which further leads to reduction of SCFA production and
Na dependent fluid absorption. So probiotics when given in required amount produces beneficial effect
among paediatric populations.[16]

The suggested dose of L. rhamnosus GG is 10 CFU/capsule given twice daily and the dose of
Saccharomyces boulardii is 250 mg twice daily.[17] Investigations have revealed that probiotic use has
reduced the mean period of diarrhoea by three-quarters of a day.[18]

Probiotic bacterium for Traveler’s diarrhoea

Children moving to areas with hot climates and underdeveloped countries might experience a high
occurrence of diarrhea.[19] There are no paediatric studies/ evidences regarding the decrease in episodes of
traveller’s diarrhoea using probiotics. A meta-analysis on adult trials illustrated a statistically significant
shielding effect for different types of probiotics, but the majority of these studies had major limitations. It have
been carry out to assess probiotic in stopping of traveler's diarrhoea. Mainly Lactobacillus GG has been utilized
and it has considerably decreased the incidence of traveler's diarrhea.[20]

Probiotic bacterium for Infant colic

Infantile colic can be defined as the paroxysm of crying owing to abdominal pain for 23 hours a day,
which occur 3 days or more per week for 3 weeks, among healthy infants aged from 2 weeks to 3 months.
Colic is a disturbing condition in infants that often requires medical consultation and treatment.[21] It affects
about 5% of newborns and 19 % of infants in the initial months of life.[22] Due to changes in gut microbata,
dysbiosis play a role in the pathophysiology of infant colic. It affects the gut motor functions and gas
production, which further result in abdominal pain among infants. Probiotics has been recommended to treat
infants with colic crying.[23] Roos et al., [24] concluded that higher level of gut microbata in infants had
reduced colicky. Probiotics supplementation, particularly L. Reuteri in infants of age beneath 6 months with
the dose of 108 CFU once daily seems to be harmless and effective in the treatment of infantile colic pain
without causing any notable side effects.[25] Early management with probiotics in newborns with colic
provided relief from their crying and fussing however, delayed management with probiotics in newborns might
increase the risk of irritability. [25]

Probiotic bacterium for Inflammatory Bowel Disease (IBD)
IBD is a term for two conditions such as ulcerative colitis and crohn’s disease. In ulcerative colitis (UC)

the inflammatory response is restricted to the mucosa and submucosa of colon whereas in Crohn’s disease
(CD), the whole intestinal tract can involve and the inflammation can persist throughout the intestinal wall
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from mucosa to serosa.[26] The correct etiology of IBD is unknown, however both genetic and environmental
factors are considered to be some factors. The bacterial flora in intestine is considered to be a significant
factor in the development and reappearance of IBD.[27] The theory of dysbiosis is an inequality among
‘protective’ and ‘harmful’ bacteria present in intestine is an etiologic factors of IBD. Preliminary reports specify
that there are advantages achieved by probiotic intervention in reversing some immunological disturbances, in
modification of disease activity and in normalisation of increased intestinal permeability in children with
Crohn’s disease.[28]

For ulcerative colitis, advantageous effect have been illustrated for a combination of Bifidobacterium
,Lactobacillus and Streptococcus probiotic species for reduction of disease activity in mild to moderately
severe ulcerative colitis.[29] In paediatrics with ulcerative colitis probiotics must be started during onset of
exacerbation of the disease and should be continued for one to two weeks until resolution of symptoms.[27]

Probiotic bacterium for Pouchitis

Pouchitis is a chronic inflammation in ileal reservoir formed after coleoctomy and ileal pouch anal
anastomosis.[30] Probiotics play a most promising role in treatment of pouchitis among paediatrics. There are
some evidences regarding utilization of probiotics like Lactobacilli, Bifidobacteria and Streptococcal for
preventing an initial attack of pouchitis, and further prevent its relapse after remission.3!Probiotics are also
recommended for paediatrics with pouchitis having mild activity and for patients with remission as
maintenance therapy.[31]

Probiotic bacterium for Irritable Bowel Syndrome (IBS)

IBS is one of the common disordes among paediatrics due to irritation of bowel which is mainly
caused due to alteration of gut microbial flora, which can be common among paediatric populations. The
symptoms include bloating, cramps, abdominal pain, and disturbed bowel habits.[32] Many studies suggested
that prescribing the paediatrics with probiotics reduced the incidence of IBS and also reduced the symptom’s
like abdominal boating and flatulence by suppressing the low grade inflammation corresponding to IBS and
also by normalizing the immune function .[33,32]

Probiotic bacterium for Helicobacter pylori infection (H.pylori)

H.pylori is a spiral shaped gram negative bacterium which is pathogenic for infants. It affects the Gl
tract by colonizing in gut mucosa. H.pylori affects more than half of the population in world wide.[34] Many
invitro studies propose that various strains of probiotics particularly lactobacillus exhibit antagonistic property
against H.pyloric infections.[35] Intestine consist of lactic acid bacteria which produces volatile fatty acids, this
fatty acids have antibacterial property and there by fight against infections.[36]

Bacteriocin is a substance produced by bifidobacteria, a probiotic bacterium which has anti H.pyloric
property and also fight against gram positive and gram negative pathogenic bacteria.[37]

Certain lactobacilli can put forth their antiadhesion action against H.pylori by producing some
antimicrobial substances. However, strains such as L. reuteri can be able to inhibit H. pylori growth by
opposing with adhesion receptors. It has been recommended that intake of probiotic supplements can
strengthen the mucosal barrier by inducing the synthesis of mucin. However, probiotics alone can give only
minimal effect on against H. pyloric infection, so it is recommended to be given along with antibiotics.[38]

Probiotic bacterium for Necrotizing enterocolitis (NEC)

One of the most frequently emerging gastrointestinal problem with ischemic necrosis in intestinal
mucosa is necrotizing enterocolitis (NEC). In necrotizing enterocolitis, severe inflammation occurs along with
invading of enteric gas-forming organisms, and dissection of gas into the portal venous system and the
intestinal wall.[39] NEC causes some changes in intestinal permeability which further affects the intestinal
bacteria.[40] The relationship of NEC with acid suppressants and long term utilization of antibiotics can alter
the infant’s microbial flora in intestine, and also supports the abnormal gut bacteria.[41] Probiotic
supplementation decreases the probability for occurrence of necrotizing enterocolitis among preterm
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neonates. A meta-analysis of probiotic studies conducted on strains of Saccharomyces, Bifidobacterium,
Lactobacillus, and S thermophilus to prevent necrotizing enterocolitis states that, there is a drop in frequency
and overall mortality rate among infants.[42] So probiotic therapy can be started in those at risk of NEC and it
should be continued as long as the risk persists.[41]

Probiotic bacterium for Food allergies

A meta-analysis on “Probiotics as treatment for food allergy among paediatric” states that, probiotics
can effectively relive allergic symptoms in infants caused due to cow’s milk. However, there is reduction in
confidence due to imprecise results.*®> Many studies states that Lactobacillus rhamnosus GG administration in
paediatrics induces acceptance among infants for suspected cow’s milk allergy. [44,45]

Safety and Precaution

Probiotics are considered to be safe and efficient among pediatric populations, but special care must
be given for vulnerable population. Due to its beneficial effect they are widely used in medical practice.[46]
However, as they are living microorganisms they are capable of producing active infections, but the risk quite
low.[47] The most frequently reported adverse effect of probiotics are sepsis and fungemia. Critically ill infants
in ICU and immune compromised patients are at high risk for sepsis due to probiotics.[47] Lactobacillus Sepsis
have been reported on intake of probiotic supplements especially in immune compromised patients and in
patients with endocarditis. So probiotics must be prescribed after considering the risk-benefit ratio in
infants.[48]

CONCLUSION

This review demonstrates the scientific evidence in both the beneficial and risky use of probiotics
among paediatric population. Probiotics are found to be useful in treatment of various gastrointestinal
disorders, including infectious diarrhoea, antibiotic associated diarrhoea, and traveler's diarrhoea which occur
in pediatric population but the strain specificity of probiotics play a major role in it. Most of the available
literature and data’s showed that, probiotics are most effective in treatment of Gl disorders. There by we
conclude that probiotics are found to reduce the gastrointestinal discomfort among paediatrics and is also
considered to be safe in children with some precaution.
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