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Abstract: Recent times have witness antibiotic resistance and increase in diseases, hence the trend these days is that people are turning 
towards natural products. Hence probiotics have come under the scanner for its uses as nutritional supplements. Their benefits to 
human and animal health have been proven in hundreds of Scientific Articles. Lactobacillus and Bifidobacterium are the main probiotic 
groups; However, there are reports on other probiotic potential of Pediococcus, Bacillus, Lactobacillus and yeasts. Some of the 
identified probiotics strains exhibit powerful anti-inflammatory, anti-allergic and other important properties. In this article, we have 
reviewed several articles on the use of probiotics in improving human health and describe the origin of probiotics, their potential uses in 
disease improvement or disease reduction. Our earlier work on Cholesterol lowering probiotics and other works has prompted us to take 
up this review where we have tried to represent elaborately the various aspects of the role of some popular strains of useful bacteria, 
which are being termed as probiotics.  
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1. Introduction 

Probiotics, as defined by the Food and Agriculture 
Organization of the United Nations (FAO) and World Health 
Organization (WHO) in 2006, comprise live microorganisms 
which, when administered in adequate amounts, confer a 
health benefit on the host (1). In human medicine, much 
research has been performed, and the list of documented 
health benefits is growing, ranging from amelioration of 
irritable bowel symptoms in children to improvement of oral 
health or prevention of recurrent urinary tract infections in 
adults (2). Probiotics are defined as “living microorganisms, 
which upon ingestion in certain numbers exert health 
benefits on the host beyond inherent basic nutrition” (3). The 
concept of Probiotics arose at the turn of the 20th century 
from a hypothesis first proposed by Noble Prize winning 
Russian scientist Elie Metchnikoff, who suggest that the 
long, healthy life of Bulgarian peasants resulted from their 
consumption of fermented milk products (4). He believed that 
when consumed, the fermenting Bacillus (Lactobacillus) 
positively influenced the microflora of the colon, decreasing 
toxic microbial activities. The historical association of 
Probiotics with fermented dairy products, still true today, 
stems from these early observations. Investigations in the 
Probiotics field during the past several decades, however, 
have expanded beyond bacteria isolated from fermented 
dairy products to those of intestinal origin (5). 

Gut Microflora: At birth, the gastrointestinal tract is sterile 
and incapable of digesting food. Within hours, bacteria 
ingested rapidly colonizes the gut. The gastrointestinal tract 
soon contains about ten times as many bacteria as there are 
cells in the body. Hundreds of species are present, many of 
which are uncultivable and remain unidentified. It is these 
bacteria that are responsible for priming the gastrointestinal 
immune system (14). This gut flora includes 100 trillion 
bacteria, some three pounds, which are intimately linked to 
the body's natural defense system (15). Most Probiotics fall 
into the group of organisms known as lactic acid-producing 

bacteria and are normally consumed in the form of yogurt, 
fermented milks or other fermented foods (16). 

There is always some debate whether or not yogurt starter 
bacteria should be considered as Probiotics. The starter 
cultures Lactobacillus bulgaricus and Streptotoccus 
thermophilus are used for fermenting milk and turn it into 
yogurt. These cultures are not resistant to the conditions in 
the stomach and the small intestinal and generally do not 
reach the GI tract in high numbers. Therefore, they cannot 
mediate the Probiotics effects. The starter bacteria have been 
shown to improve lactose digestion in people lacking lactase 
and demonstrated the immunity enhancing effects. For these 
reasons, they are often considered 'Probiotics'.  Most 
gastrointestinal organisms are relatively benign. Some are 
pathogenic however many are actually beneficial (17). 

2. Advantages of Probiotics 

Various studies have indicated that Probiotics may alleviate 
lactose intolerance; have a positive influence on the 
intestinal flora of the host; stimulate/modulate mucosal 
immunity (6) ; reduce inflammatory or allergic reactions (7) ;
reduce blood cholesterol(8) ; possess anti-colon cancer effects 
(9) ; reduce the clinical manifestations of atopic dermatitis (10) 

, Crohn’s disease, diarrhea, constipation, candidiasis, and 
urinary tract infections (11) ; and competitively exclude 
pathogens Considering this impressive list of potential 
health-promoting benefits, it is not surprising that there 
continues to be considerable interest in the use of Probiotics 
as biotherapeutic agents(12). Furthermore, given a heightened 
awareness among consumers of the link between diet and 
health and the fact that Probiotics- containing foods are 
generally perceived as “safe” and “natural,” the global 
market for such foods is on the increase, particularly dairy-
based products marketed for the prophylaxis or alleviation of 
gastrointestinal disorders (13). 
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Commercial Probiotics Strains 
Probiotics Commercial Product

L.acidophilus LA-5;NCDO 1748
Saccharomyces boulardii Florastor,Biocodex (CreswellOR)

L.casei Shirota
L.johnsonii LC-1 NESTLE

L.reuteri ATCC 55730 BioGaia
Streptococcus oralis ProBiora3
L.rhamnosus PBO1 Bifodan ( Denmark)

Approximately 90% of the total cells in the body are present 
as bacteria in the colon reaching 1012 for every gram of large 

intestine. Under natural conditions, a protective gut 
microflora develops are there is no need for a bacterial 
supplement. The changing food habits, life style force us to 
take processed and sterile food which affects our access to 
colonization by certain type of bacteria (18).  Moreover, we 
also consume antibacterial substances ranging from 
antibiotics to vinegar. 

Probiotics also play major role in reducing serum cholesterol 
levels, Probiotics play a major role in Lactose intolerance, 
Diarrhoea, Anti carcinogenic properties, Enhances Immune 
system, Atopic Dermatitis, Urinary tract infections (19)

Figure: Health Benefits of Probiotics consumption 
Source: http://www.dfiles.me/probiotics-benefits.html

3. Role of Probiotics in Preventing Diarrhoea 

Normal colonic micro flora is disrupted by Antibiotics and 
consequently alter carbohydrate metabolism, this potentially 
leading to diarrhea causing by pathogenic bacteria (20).
Reduced metabolism of fermentable carbohydrates leads to 
reduced short-chain fatty acids and increased non-absorbable 
carbohydrates in the lumen of the gut. As a result there is an 
increased rate in osmotic pressure which reduced water 
absorption from the gut liquefying the stools (21). As a result 
opportunistic growth of pathogens occurs resulting in 
mucosal damage and inflammation leading to diarrhea. 
Gorbach et al demonstrated that Lactobacillus GG
successfully eradicated C. difficile in five patients with 
relapsing colitis, when they were fed viable Lactobacilli in
skimmed milk daily. Further reduction in incidence of 
traveller’s diarrhoea has been reported by many studies. 

Studies demonstrate that a probiotic can be effective in 
treating antibiotic induced diarrhoea. (22)

4. Role of Probiotics in Lactose Intolerance 

Lactose intolerance, also called lactase deficiency and 
hypolactasia, is the inability to digest lactose, a sugar found 
in milk and to a lesser extent milk-derived dairy products. 
This is due to a lack or depletion of the enzyme lactase, 
which is responsible for digesting lactose.  Lactase breaks 
down lactose into the simpler sugar units, glucose and 
galactose that can be absorbed into the bloodstream (23). If
there is none or not enough lactase produced, then lactose 
will remain undigested in the gut.  It is this undigested 
lactose which causes intestinal problems including; 
diarrhoea, vomiting, bloating and abdominal cramps (24).

Excess gas is produced when lactose is fermented by the gut 
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microflora and diarrhoea is thought to be caused by an 
osmotic response leading to excess water in the faeces.   
Different people may produce different amounts of lactase 
and will therefore be able to tolerate different amounts of 
lactose in their diet. The production of the enzyme lactase 
can be effected by digestive diseases or injuries to the small 
intestine.  Children can also be born without the ability to 
produce lactase but in many cases a deficiency develops 
over time and people may not experience symptoms until 
they are older.  It is a natural occurrence that a person 
produces less lactase as they grow older but not all will 
develop lactose intolerance or experience associated 
symptoms.  People from particular countries or of a specific 
race may also be more likely to have a certain degree of 
lactose maldigestion(25). 

One solution for lactose intolerance would be to avoid all 
dairy products but this can be difficult as many processed 
foods contain hidden milk ingredients.  Alternatively you 
could increase the amount of lactase produced by the body, 
either in the form of an enzymatic supplement or a probiotic, 
whose bacterial components have a natural lactase activity.  
Probiotic bacteria are known to improve lactose digestion 
and the symptoms of lactose intolerance.  Many probiotic 
bacteria including Lactobacillus bulgaricus and 
Streptococcus thermophilus actually produce lactase 
themselves. These lactic acid bacteria produce β-
galactosidase (lactase), which can survive passage through 
the stomach and is released by bile salts into the small 
intestine, where lactose digestion occurs (26). 

Various studies have shown that supplementing with 
probiotic bacteria improves the ability of patients to tolerate 
lactose.  Non-fermented milk containing either Lactobacillus 
acidophilus or Lactobacillus bulgaricus were given to 
patients who were lactose mal digesters and their degree of 
maldigestion monitored using a breath hydrogen test. Both 
treatments significantly improved the symptoms of lactose 
intolerance and those given Lactobacillus bulgaricus also 
had significantly less hydrogen in their breath.  Temporary 
lactose intolerance can occur in children and adults after a 
period of diarrhoea, which damages the gut villi and reduces 
the ability to produce lactase.  This kind of lactose 
intolerance often occurs after a course of antibiotic therapy, 
probiotics would therefore be a useful to help to prevent 
diarrhoea and the associated lactose intolerance (27). 

Several lines of evidence show that the appropriate strains of 
lactic acid bacteria, such as S. thermophilus, L. bulgaricus 
and other lactobacilli in fermented milk products, can 
alleviate symptoms of lactose intolerance by providing 
bacterial lactase to the intestine and stomach. Because 
lactose intolerance affects almost 70% of the population 
worldwide, consumption of these products may be a good 
way to incorporate dairy products and their accompanying 
nutrients into the diets of lactose intolerant individuals. 
Recent studies have also demonstrated a reduced incidence 
of milk allergy in toddlers given Lactobacillus rhamnosus
during early infancy. (28)

5. Role of Probiotics in Control of Gastro 
Intestinal Tract 

Probiotics when ingested have a beneficial effect in the 
prevention and treatment of specific pathologic conditions 
(29). The principle of using harmless bacteria for conquering 
pathogens has been recognized for many years. In fact, 
Probiotics have been used for as long as people have eaten 
fermented foods. However, it was Metchnikoff at the turn of 
the century who first suggested that ingested bacteria could 
have a positive influence on the normal microbial flora of 
the intestinal tract (Metchnikoff 1907). He hypothesized that 
lactobacilli were important for human health and longevity, 
and promoted yogurt and other fermented foods as healthy. 

The goal of Probiotics therapy is to increase the numbers 
and activities of those microorganisms suggested to possess 
health-promoting properties until such time that the normal 
flora can be reestablished (30). There are also intestinal 
disorders in which Probiotics have been used prophylactic 
ally and/or therapeutically in which the role of disruption of 
normal flora in the disease process is less clear. These 
diseases include traveler’s diarrhea, Helicobacter pylori 
gastroenteritis and rotavirus diarrhea. The ability of 
Lactobacillus salivarius to inhibit H. pylori colonization of 
human or murine gastric epithelial cells in vitro was 
extended in vivo in gnotobiotic mice (31) (32) (33) (34);
travellers’ diarrhoea (35) and diarrhoea disease in young 
children caused by rotaviruses (36) Enhancement of innate 
defence mechanisms in the GI tract, such as mucin 
production, might be preventive or therapeutic, but this 
remains to be elucidated (37) (38) (39) (40)

Bifidobacterium longum has also been shown to reduce the 
number of times and length of antibiotic-associated diarrhea.
An interesting strain, Bifidobacterium bifidum, is actually 
able to neutralize the toxins that bad microbes produce. This 
means that the toxins cannot damage intestinal cells and that 
translates into no more diarrhoea. (41)

6. Role of Probiotics in Hypercholesterimia 

Mann and Spoerry (1974) were the first to report that 
consumption of fermented milk was associated with reduced 
serum cholesterol levels in the Maasai people (42). A number 
of studies since have found that use of Probiotics can reduce 
cholesterol levels by as much as 22% to 33%.Several animal 
studies have shown that administration of fermented milks 
or specific strains of lactic acid bacteria are effective in 
lowering blood cholesterol levels. Studies in human 
subjects, however, have yielded conflicting results. The most 
frequently used probiotics found in dairy-based food 
products are Lactobacilli and Bifidobacteria. Since these 
belong to the indigenous human microflora, they have a long 
history of safe use and there are evidences to support their 
positive roles, some of these have been designated as GRAS 
(generally regarded as safe) by the FDA (Food and Drug 
Administration) due to their long history of use in food 
fermentations (43). 

The ability of probiotics to lower cholesterol levels is due to 
their ability to produce bile salt hydrolase (BSH). Bile salt 
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hydrolase is an enzyme that converts bile into deconjugated 
bile salts. Deconjugated bile salts cannot be reabsorbed by 
the body; thus, more bile acid is lost in the feces and less 
cholesterol is re-absorbed and sent to the liver (44). Since 
about 95% of bile salts are normally re-absorbed, this 
enzyme can have a great effect on cholesterol levels. The 
production of bile salt hydrolase by probiotics appears to 
lower cholesterol by reducing the amount of cholesterol 
absorbed in the gut and increasing the amount of cholesterol 
pulled from the blood by the liver to make bile. In recent 
years; interest has increased in the use of Probiotics to lower 
cholesterol levels. Researchers have screened more than 300 
strains of bacteria for bile salt hydrolase activity (45). Bile salt 
hydrolase activity was found to be common in almost all Bifi
dobacterium and some Lactobacillus but not in L. lactis and 
S. thermophilus. Probiotics are a good addition to the diet of 
people with high cholesterol. Some research papers suggest 
that probiotics lower cholesterol levels by inhibiting the 
ability of the liver to make cholesterol. Another paper 
suggested probiotics increase the ability of low-density 
lipoproteins (LDL) to hold cholesterol(46). There appears to 
be evidence that Probiotics play a role in cholesterol 
management. Controlled clinical trials have found that 
Probiotics reduced cholesterol in people with hyperlipidemia 
(high cholesterol). A crossover study of 29 healthy women, 
ages 19 to 56, found that the long term daily consumption of 
300 g of a plain or Probiotics-containing yogurt increased 
high-density lipoprotein (HDL) cholesterol (47) .The yogurt 
was enriched with Lactobacillus acidophilus and
Bifidobacterium longum. 

Probiotics may also play a role in reducing hypertension. 
More research is needed before Probiotics can be used as an 
effective treatment for high blood pressure. 

7. Role of Probiotics as Anti- Oxidants 

Several Human chronic diseases are result of Oxidative 
stress. Oxidative stress is caused by increased activity of
reactive oxidation species (ROS) through oxidation process. 
Reactive oxygen species (ROS) such as super oxide anion, 
hydrogen peroxide and hydroxyl radical consists of radical 
and non-radical oxygen species formed by the partial oxygen 
reduction.(48) In oxidation stress conditions there is a chance 
of increase of producing more free radicals which there by 
causes damage to nucleic acids, proteins and lipids and has 
been implicated in  diseases like Atherosclerosis, Diabetes, 
aging, (49) Anti oxidants are the agents which interact with 
the free radicals generated in cells and terminate the chain 
reaction before damage is done to cells. As a result of this 
Antioxidants oxidize themselves. So there is a constant 
replenishment of anti oxidants in the body. It is very 
essential to search for non toxic, natural anti oxidants to 
protect human body. Due to changes in the consumer 
perception towards food as a source of its therapeutic values 
there is more demand in the market for food based 
ingredients and supplements which provide anti oxidants.  

There is renewed interest in search of New sources of Anti 
oxidants which can be safely used in food. Out of the 
available various sources, Probiotics have been considered 
as an emerging sources of anti oxidants. Due to their long 
tradition of safe use along with the potential therapeutic 

benefits role of probiotics as an anti oxidant is being 
investigated. Fermented milk from cow, goat and camel milk 
supplemented with probiotic bacteria Pediococcus pentosus
and studied for the anti oxidative property and Fatty acid 
profile.(50)  The finding showed that the probiotic fermented 
milk obtained from goat milk has highest DPPH radical 
scavenging activity followed by camel and cow milk.(51)

8. Role of Probiotics in Cancer 

Cancer is a serious health global public health problem.  A 
healthy diet and your immune system prevent cancer.  

LAB play an important role retarding the carcinogenesis by 
possibly influencing metabolic, immunologic and protective 
functions in the intestine (52) . The Concentrations of Lactic 
acid bacteria may increase in the intestine after consumption 
of foods that contain probiotics; However ingestion of 
prebiotics ingestion also increases the metabolic activity of 
LAB in the intestine of Human and Animals (53) (54) (55) (56) (58) 

(59) Probiotics eliminate substances known to cause cancer. 
Probiotics stop enzymes involved in the creation of cancer 
causing chemicals. Probiotics have synergistic effects 
against colon cancer. Liver, bladder and lung cancer could 
be aided by Probiotics. Radiation therapy side effects may 
be alleviated by Probiotics. 

9. Role of Probiotics as a Functional Food  

The story of probiotics started with the description of lactic 
acid producing bacteria by Louis Pasteur in 1857 and their 
isolation from rancid milk by Joseph Lister in 1878. Elie 
Metchnikoff observed that some bacteria were beneficial to 
health and postulated that they could be administered to 
humans to replace harmful bacteria in the gut. For his 
foresight and pioneering work in the infancy of the study of 
probiotics, he has been named the “father of probiotics”. 
Henry Tissier (1908) isolated Bifidobacterium from the 
faeces of breast fed infants and called it “Bacillus bifidus 
communis”. Alfred Nissle (1917) Isolated E.coli from faeces 
of a healthy soldier and used the strain in the prevention of 
Shigellosis during an outbreak. Minoru Shirota (1930) 
cultured a strain called Lactobacillus casei “shirota”. A 
drink incorporating it called “Yakult” was commercially 
released in 1935 and the concept of consuming beneficial 
microorganisms orally for the promotion of health started 
becoming widely acceptable.  

Probiotics represent probably the archetypal functional food, 
and are defined as alive microbial supplement, which 
beneficially affect the host by improving its intestinal 
microbial balance. Kollath in 1953, first defined the term 
“probiotic”, when he suggested the term to denote all 
organic and inorganic food complexes as “probiotics,” in 
contrast to harmful antibiotics, for the purpose of upgrading 
such food complexes as supplements. Vergio, in his 
publication “Anti- und Probiotika”, compared the 
detrimental effects of antibiotics and other antimicrobial 
substances with favorable factors (“Probiotika”) on the gut 
microbiology. Lilly and Stillwell proposed probiotics to be 
“microorganisms promoting the growth of other 
microorganisms”. The term probiotic was technically 
defined by an Expert Committee as ‘‘live microorganisms 
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which upon ingestion in certain numbers exert health 
benefits beyond inherent general nutrition’’. This means that 
the microorganisms must be alive and present in high 
numbers, generally more than 109 cells per daily ingested 
dose. Each product should indicate the minimum daily 
amount required for it to confer specific health 
benefits.(Guarner and Schaafsma, 1998; FAO/WHO, 2001).  
The term “probiotic” meaning “for life” was first proposed 
by Lilly and Stillwell (1965). The term probiotics derived 
from the Latin prefix pro which means for and the Greek 
noun βίος (bios) which means “life” [Hamilton-Miller JM..et 
al]. According to the currently adopted definition by 
FAO/WHO, probiotics are: "Live microorganisms which 
when administered in adequate amounts confer a health 
benefit on the host". [Isolauri E..et al(2001), 
FAO/WHO(2002), Sanders ME..et al(2003)].  

10. Role of Probiotics in Diabetic Activity 

Both diabetes and high blood pressure are risk factors for the 
development of macrovascular and microvascular 
complications. Therefore, rigorous control of blood pressure 
and glucose are paramount to decrease the morbility and 
mortality of hypertensive diabetes individuals. A wide range 
of anti hypertensive drugs is available in the market but not 
all offer beneficial effects in hypertensive diabetes. 

Therefore, the development of new therapy methods is 
needed in order to produce an efficient method for 
preventing or reducing the occurrence of diabetes and 
hypertension with the least side effects. The consumption of 
probiotics is a new therapeutic strategy in preventing or 
delaying the onset of diabetes and subsequently reducing the 
incident. An induction in insulin resistance often leads to 
diabetic dyslipidemia, and this is highly increased by high 
levels of plasma total cholesterol, LDL cholesterol, and very 
low density lipoprotein (VLDL) cholesterol [Yadav..et al 
(2006)].  

The efficacy of probiotics in reducing serum cholesterol 
levels as demonstrated by various in-vivo models could 
subsequently improve insulin resistance. It has been 
suggested that the consumption of probiotics can lower the 
onset of insulin resistance and consequently reduce the 
incident of hypertensive conditions that are closely related to 
diabetes. Past studies have also postulated that the onset of 
diabetes is associated with a poor inflammatory status of the 
individuals that have consumed high-fats diets over 
prolonged periods.(Cani..et al (2007)].The authors 
demonstrated that the composition of natural intestinal gut 
microflora often determine the degree of inflammation 
contributing to the onset of diabetes and obesity. The 
concentration of plasma lipopolysaccharides, the pro 
inflammatory factor, is inversely correlated with the 
population of Bifidobacterium spp. 

11. Role of Probiotics in Bacterial Vaginosis 

Bacterial Vaginosis is a term used to describe the disorder 
that cause infections/inflammation in Vagina.Probiotic 
bacteria are considered as an alternative choice for BV for 
prevention/treatment  due to their capacity to produce 
antimicrobial compounds such as acetic acid,hydrogen 

peroxide there by impeding the growth of pathogenic 
bacteria (59). Bacillus coagulans is found to be very effective 
in preventing/ minimizing  the Bacterial vaginosis disease . 
Probiotic capsules are alluring more because of their ease of 
use and satisfaction rates against the creams and gels (60). 

12. Future of Probiotics 

Number of invivo and invitro studies have been conducted 
utilizing array of probiotics/prebiotics. The genetic 
interactions between probiotics and the native intestinal 
microbes have also constituted a topic of interest. The 
genetic materials  can be exchanged via three mechanisms 
Conjugation, Transduction and Transformation. The 
transformation of intestinal microflora by DNA may be 
enhanced upon ingestion of bacteria leading to the genetic 
material rearrangements. In addition to these the 
transmission of antibiotic resistant genes among beneficiary 
bacteria and pathogens which are harmful could be 
associated with a complex microflora. In the gastrointestinal 
tract. This transmission can in turn lead to the evolution of 
Antibiotic-Resistant probiotics and the potential emergence 
of resistant pathogens. (61) (62)  (63) (64) 

13. Conclusion 

The use of Probiotics in day-to-day medicine in the 
treatment of gastro intestinal disorders is increasing with the 
discovery of the beneficial effect of these agents. There are 
several reports on the role of probiotics in reducing the colon 
cancer but the recurrence of cancer due to such treatments 
has not yet been established. The commercial use of 
probiotics, however has proceeded because essentially no 
risk is associated with the consumption of well-defined 
probiotics in foods and many benefits are possible. Perhaps 
the most compelling evidence for probiotic efficacy is in the 
areas of anti-diarrheal effects and improved digestion of 
lactose in lactose-intolerant people, because these findings 
have been substantiated in human studies.  

14. Acknowledgments 

We are grateful to JNIAS for their encouragement. 

References

[1] FAO/WHO. Probiotics in food. Health and nutritional 
properties. FAO Food and Nutrition. Paper 85. Rome, 
Italy. 2006 

[2] Guarner F, Requena T, Marcos A, et al. Consensus 
statements from the workshop, Probiotics and health: 
scientific evidence. Nutr Hosp. 2010; 25: (5) 700-704. 

[3] Guarner, F., and G. Schaafsma. 1998. Probiotics. Int. J. 
Food Microbiol. 39:237-238. [PubMed]. 

[4] Sanders M.E. Probiotics. Food Technology 53: 11: 67-
77, 1999. 

[5] Survarna V.C. and Boby V.U. Probiotics in Human 
Health: A Current Assessment. Current Science 88: 11: 
1744-1748, 2005. 

[6] Gill, H. S., and F. Guarner. 2004. Probiotics and human 
health: a clinical perspective. Postgrad. Med. J. 80:516-
526. 

Paper ID: ART2017866 1392

Both diabetes and high blood pressure are risk factors for the 
development of macrovascular and microvascular 
complications. Therefore, rigorous control of blood pressure 
and glucose are paramount to decrease the morbility and 
mortality of hypertensive diabetes individuals. A wide range 
of anti hypertensive drugs is available in the market but not 
all offer beneficial effects in hypertensive diabetes. 

Therefore, the development of new therapy methods is 
needed in order to produce an efficient method for 
preventing or reducing the occurrence of diabetes and 
hypertension with the least side effects. The consumption of 
probiotics is a new therapeutic strategy in preventing or 
delaying the onset of diabetes and subsequently reducing the 
incident. An induction in insulin resistance often leads to 
diabetic dyslipidemia, and this is highly increased by high 
levels of plasma total cholesterol, LDL cholesterol, and very 
low density lipoprotein (VLDL) cholesterol [Yadav..et al 

The efficacy of probiotics in reducing serum cholesterol 
levels as demonstrated by various in-vivo models could 
subsequently improve insulin resistance. It has been 
suggested that the consumption of probiotics can lower the 
onset of insulin resistance and consequently reduce the 
incident of hypertensive conditions that are closely related to 

associated with a complex microflora. In the gastrointestinal 
tract. This transmission can in turn lead to the evolution of 
Antibiotic-Resistant probiotics and the potential emergence 
of resistant pathogens. (61) (62)  (63) (64) 

13. Conclusion 

The use of Probiotics in day-
treatment of gastro intestinal disorders is increasing with the 
discovery of the beneficial effect of these agents. There are 
several reports on the role of probiotics in reducing the colon 
cancer but the recurrence of cancer due to such treatments 
has not yet been established. The commercial use of 
probiotics, however has proceeded because essentially no 
risk is associated with the consumption of well-defined 
probiotics in foods and many benefits are possible. Perhaps 
the most compelling evidence for probiotic efficacy is in the 
areas of anti-diarrheal effects and improved digestion of 
lactose in lactose-intolerant people, because these findings 
have been substantiated in human studies.  

14. Acknowledgments 

We are grateful to JNIAS for their encouragement. 

References

file:///D:/IJSR%20Website/www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 2, February 2017 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

[7] Mercenier, A., S. Pavan, and B. Pot. 2003. Probiotics as 
biotherapeutic agents: present knowledge and future 
prospects. Curr. Pharm. Des. 8:99-110. 

[8] Reid, G., J. Jass, M. T. Sebulsky, and J. K. McCormick. 
2003. Potential uses of probiotics in clinical practice. 
Clin. Microbiol. Rev. 16:658-672 

[9] Tanaka, H., K. Doesburg, T. Iwasaki, and I. Mierau. 
1999. Screening of lactic acid bacteria for bile salt 
hydrolase activity. J. Dairy Sci. 82:2530-2535

[10] Shanahan, F. 2003. Probiotics in inflammatory bowel 
disease: therapeutic rationale and role. Adv. Drug Deliv. 
Rev. 56:809-818. 

[11] Tuohy, K. M., H. M. Probert, C. W. Smejkal, and G. R. 
Gibson. 2003. Using probiotics and prebiotics to 
improve gut health. Drug Discov. Today 8:692-700. 

[12] Shanahan, F. 2003. Probiotics in inflammatory bowel 
disease: therapeutic rationale and role. Adv. Drug Deliv. 
Rev. 56:809-818. 

[13] Shanahan, F. 2003. Probiotics in inflammatory bowel 
disease: therapeutic rationale and role. Adv. Drug Deliv. 
Rev. 56:809-818. 

[14] Vanderhoof J. A. and Rosemary J.Y. Probiotics in 
Pediatrics. Pediatrics 109: 956-958, 2002. 

[15] Mercola J. and Droege R. 100Trillion Bacteria in Your 
Gut: Learn How to Keep the Good Kind There. 
http://www.mercola.com/2003/oct/18/bacteria_gut.htm 
Accessed on August 24th 2006. 

[16] Saini R, Saini S, Sugandha Probiotics: The health 
boosters. J Cutan Aesthet Surg. 2009; 2:112. 

[17] US Probiotics.org (California Dairy Research 
Foundation and Dairy and Food Culture Technologies). 
Probiotics Basics. http://www.usprobiotics.org/basics/ 
Accessed on August 24th 2006. 

[18] Fuller R. History and development of probiotics. In 
probiotics: the scientific basis, 1992; Pg 1-7 (R Fuller 
Ed.) London: Chapman and Hall. 

[19] Anuradha S and Rajeshwari K.  Probiotics in health and 
diseases. Journal, Indian Academy Clin Med 2005; 6(1): 
67-72. 

[20] Hogenauer C., Hammer H.F., Krejs G.J., Reisinger E.C. 
(1998) Mechanisms and management of antibiotic-
associated diarrhea. Clinical Infection Dis 27: 702–710. 

[21] Binder H.J. (2010) Role of colonic short-chain fatty 
acid transport in diarrhea. Ann Rev Physiol 72: 297–
313. 

[22] Biller JA, Katz AJ, Flores AF, Buie TM, Gorbach SL 
(1995): Treatment of recurrent Clostridium difficile 
colitis with Lactobacillus GG. J Pediatr Gastroenterol 
Nutr, 21:224-6.

[23] "Lactose Intolerance". National Digestive Diseases 
Information Clearinghouse (NDDIC). NIDDK. 
Retrieved 29 November 2011. 

[24] Lin MY, Yen CL, Chen SH (1998). Management of 
lactose maldigestion by consuming milk containing 
lactobacilli. Dig Dis Sci. Jan; 43(1):133-7.

[25] Michael de Vreses, Anna Stegelmann, Bernd Richter, 
Susanne Fenselau, Christiane Laue, and Jϋgen 
Schrezenmeir (2001). Probiotics – compensation for 
lactase insufficiency. Am J Clin Nutr. 73(suppl):421S-
9S. 

[26] Martine Heyman (2000). Effect of Lactic Acid Bacteria 
on Diarrheal Disseases.  Journal of the American 
College of Nutrition. 19(2):137S-146S. 

[27] Michael de Vreses, Anna Stegelmann, Bernd Richter, 
Susanne Fenselau, Christiane Laue, and Jϋgen 
Schrezenmeir (2001). Probiotics – compensation for 
lactase insufficiency. Am J Clin Nutr. 73(suppl):421S-
9S. 

[28] Sanders ME. Probiotics. Food Technology 
1999;53(11):67-77

[29] Havenaar, R. & Huis in’t Veld, J.H.J. (1992) Probiotics: 
a general view. In: TheLactic Acid Bacteria in Health 
and Disease (Wood, B., ed.), pp. 209–224.Elsevier 
Applied Science, London, UK. 

[30] Kabir, A.M.A., Aiba, Y., Takagi, A., Kamiya, S., Miwa, 
T., and Koga, Y. 1997. Prevention of Helicobacter 
pylori infection by lactobacilli in a gnotobiotic murine 
model.Gut 41: 49–55. 

[31] Meurman, J. H., Antila, H., Korhonen, A. & Salminen, 
S. (1995) Effect of Lactobacillus rhamnosus strain GG 
(ATCC 53103) on the growth of Streptococcus sobrinus 
in vitro. Eur. J. Oral Sci. 103: 253–258. 

[32] Levy, J. (2000) The effects of antibiotic use on 
gastrointestinal function. A m J Gastroenterol 95, S8–
S10. 

[33] Saavedra, J. (2000) Probiotics and infectious diarrhea. 
Am J Gastroenterol 95, S16–S18. 

[34] Danone (2001) Fermented Foods and Healthy Digestive 
Functions. France: Danone Publications, John Libbey 
Eurotext. 

[35] Hilton, E., Kolakawaki, P., Singer, C. and Smith, M. 
(1977) Efficacy of Lactobacillus GG as a diarrheal 
preventive intravelers. J Travel Med 4, 41–43. 

[36] Shornikova, A.-V., Isolauri, E., Burnakova, L., 
Lukovnikova, S. and Vesikari, T. (1997a) A trial in the 
Karelian Republicof oral rehydration and Lactobacillus 
GG for treatment of acute diarrhoea. Acta Paediatric 86, 
460–465. 

[37] Shahani, K.M. and Ayebo, A.D. (1980) Role of dietary 
lactobacilli in gastrointestinal microecology. 
Proceedings of the VI International Symposium on 
Intestinal Microecology. Am J Clin Nutr 33, 2448–2457 

[38] Wagner, R.D., Warner, T. and Roberts, L. (1997) 
Colonization of congenitally immunodeficient mice 
with probiotic bacteria. Infect Immun 65, 3345–3351. 

[39] Schultz, M. and Sartor, R.B. (2000) Probiotics and 
inflammatory bowel diseases. Am J Gastroenterol 95, 
19S–21S. 

[40] Walker, W.A. (2000) Role of nutrients and bacterial 
colonization in the development of intestinal host 
defense. J Pediatr Gastroenterol Nutr 30, S2–S7

[41] Arvola T, Laiho K, Torkkeli S, et al., Prophylactic 
Lactobacillus GG reduces antibiotic-associated diarrhea 
in children with respiratory infecions: a randomised 
study, Pediatrics, 1999; 104(5):e64. 

[42] Mann, G. V., and A. Spoerry. 1974. Studies of a 
surfactant and cholesteremia in the Maasai. Am. J. Clin. 
Nutr. 27:464–469. 

[43] Teitelbaum JE, Walker WA. 2002. Nutritional impact of 
pre- and probiotics as protective gastrointestinal 
organisms. Annu Rev Nutr; 22:107–38. 

[44] Nagpal R, Yadav H, Puniya AK, Singh K, Jain S, 
Marotta F. Potential of probiotics and prebiotics for 
synbiotic functional dairy foods. International Journal 
of Probiotics and Prebiotics. 2007;2:75–84. 

Paper ID: ART2017866 1393

disease: therapeutic rationale and role. Adv. Drug Deliv. 

Vanderhoof J. A. and Rosemary J.Y. Probiotics in 
Pediatrics. Pediatrics 109: 956-958, 2002. 
Mercola J. and Droege R. 100Trillion Bacteria in Your 
Gut: Learn How to Keep the Good Kind There. 
http://www.mercola.com/2003/oct/18/bacteria_gut.htm 
Accessed on August 24th 2006. 
Saini R, Saini S, Sugandha Probiotics: The health 
boosters. J Cutan Aesthet Surg. 2009; 2:112. 
US Probiotics.org (California Dairy Research 
Foundation and Dairy and Food Culture Technologies). 
Probiotics Basics. http://www.usprobiotics.org/basics/ 
Accessed on August 24th 2006. 
Fuller R. History and development of probiotics. In 
probiotics: the scientific basis, 1992; Pg 1-7 (R Fuller 
Ed.) London: Chapman and Hall. 
Anuradha S and Rajeshwari K.  Probiotics in health and 
diseases. Journal, Indian Academy Clin Med 2005; 6(1): 

Hogenauer C., Hammer H.F., Krejs G.J., Reisinger E.C. 
(1998) Mechanisms and management of antibiotic-
associated diarrhea. Clinical Infection Dis 27: 702–710. 

nder H.J. (2010) Role of colonic short-chain fatty 
acid transport in diarrhea. Ann Rev Physiol 72: 297–

[32] Levy, J. (2000) The effects of antibiotic use on 
gastrointestinal function. A m J Gastroenterol 95, S8
S10. 

[33] Saavedra, J. (2000) Probiotics and infectious diarrhea. 
Am J Gastroenterol 95, S16–S18. 

[34] Danone (2001) Fermented Foods and Healthy Digestive 
Functions. France: Danone Publications, John Libbey 
Eurotext. 

[35] Hilton, E., Kolakawaki, P., Singer, C. and Smith, M. 
(1977) Efficacy of Lactobacillus GG as a diarrheal 

preventive intravelers. J Travel Med 4, 41
[36] Shornikova, A.-V., Isolauri, E., Burnakova, L., 

Lukovnikova, S. and Vesikari, T. (1997a) A trial in the 
Karelian Republicof oral rehydration and Lactobacillus 
GG for treatment of acute diarrhoea. Acta Paediatric 86, 
460–465. 

[37] Shahani, K.M. and Ayebo, A.D. (1980) Role of dietary 
lactobacilli in gastrointestinal microecology. 
Proceedings of the VI International Symposium on 
Intestinal Microecology. Am J Clin Nutr 33, 2448

[38] Wagner, R.D., Warner, T. and Roberts, L. (1997) 
Colonization of congenitally immunodeficient mice 

with probiotic bacteria. Infect Immun 65, 3345
[39] Schultz, M. and Sartor, R.B. (2000) Probiotics and 

inflammatory bowel diseases. Am J Gastroenterol 95, 

19S–21S. 

file:///D:/IJSR%20Website/www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 2, February 2017 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

[45] De Smet, I., Van Hoorde, L., Woestyne, M. V., 
Christiaens, H., & Verstraete, W. (1995). Significance 
of bile salt hydrolase activity of lactobacilli. Journal of 
Applied Bacteriology, 79, 292–301. 

[46] Corzo, G., & Gilliland, S. E. (1999). Bile salt hydrolase 
activity of three strains of Lactobacillus acidophilus. 
Journal of Dairy Science, 82,472–480. 

[47] Klein, U. Friedrich, H. Vogelsang, and G. Jahreis, 
“Lactobacillus acidophilus 74-2 and Bifidobacterium 
animalis subsp lactis DGCC 420 modulate unspecific 
cellular immune response in healthy adults,” European 
Journal of Clinical Nutrition, vol. 62, no. 5, pp. 584–
593, 2008. 

[48] Trachootham D, Alexandre J, Huang P.Nat Rev Drug 
Discov.2009;8:579–591  

[49] Paravicini TM, Touyz RM.Cardiovasc 
Res.2006;71:247–258  

[50] Balakrishnan, G.; Agrawal, R. Antioxidant activity and 
fatty acid profile of fermented milk prepared by 
Pediococcus pentosaceus. J. Food Sci. 
Technol.2012,DOI: 10.1007/s13197-012-0891–9.

[51] Nishino, T.; Shibahara-Sone, H.; Kikuchi-Hayakawa, 
H.; Ishikawa, F. Transit of radical scavenging activity of 
milk products prepared by maillard 786 reaction and 
Lactobacillus casei Strain Shirota fermentation through 
the hamster intestine. J. DairySci. 2000, 83, 915–922. 

[52] Roberfroid MB, Bornet F, Bouley C, Cummings JH. 
Colonic microflora: nutrition and health. Summary and 
conclusions of an International Life Sciences Institute 
(ILSI) [Europe] workshop held in Barcelona, Spain. 
Nutr Rev 1995;53:127–30. 

[53] Ballongue J, Schumann C, Quignon P. Effects of 
lactulose and lactitol on colonic microflora and 
enzymatic activity. Scand J Gastroenterol Suppl 
1997;222:41–4.

[54] Bouhnik Y, Flourie B, D’Agay-Abensour L, et al. 
Administration of transgalacto-oligosaccharides 
increases fecal bifidobacteria and modifies colonic 
fermentation metabolism in healthy humans. J Nutr 
1997;127:444–8.

[55] Brown I, Warhurst M, Arcot J, Playne M, Illman RJ, 
Topping DL. Fecal numbers of bifidobacteria are higher 
in pigs fed Bifidobacterium longum with a high 
amylose cornstarch than with a low amylose cornstarch. 
J Nutr 1997;127:1822–7.

[56] Campbell JM, Fahey GC Jr, Wolf BW. Selected 
indigestible oligosaccharides affect large bowel mass, 
cecal and fecal shortchain fatty acids, pH and microflora 
in rats. J Nutr 1997;127: 130–6.

[57] Fuller R, Gibson GR. Modification of the intestinal 
microflora using probiotics and prebiotics. Scand J 
Gastroenterol 1997;32:28–31.

[58] Salminen S, Salminen E. Lactulose, lactic acid bacteria, 
intestinal microecology and mucosal protection. Scand J 
Gastroenterol Suppl 1997;222:45–8.

[59] Ya W, Reifer C, Miller LE. Efficacy of vaginal 
probiotic capsules for recurrent bacterial vaginosis: a 
double-blind, randomized, placebo controlled study. 
Am J Obstet Gynecol. 2010;203:120.1–120.6. doi: 
10.1016/j.ajog.2010.05.023.  

[60] Sudha R, Chauhan P, Dixit K, Babu SM, Jamil K. 
Molecular typing and probiotic attributes of a new strain 
of Bacilluscoagulans–Unique IS-2: a potential 

biotherapeutic agent. Genetic Eng Biotechnol J. 
2010;7:1–20.  

[61] Deichelbohrer, I.; Alonso, J.C.; Luder, G.; Trautner, 
T.A. Plasmid transduction by Bacillus subtilis 
bacteriophage SPP1: Effects of DNA homology 
between plasmid and bacteriophage. J.Bacteriol. 1985,
162, 1238–1243.  

[62] Merryweather, A.; Barth, P.T.; Wilkins, B.M. Role and 
specificity of plasmid RP4-encoded DNA primase in 
bacterial conjugation. J. Bacteriol. 1986, 167, 12–17. 

[63] Mathur, S.; Singh, R. Antibiotic resistance in food lactic 
acid bacteria—A review. Int. J. Food Microbiol. 2005,
105, 281–295. 

[64] Zvenigorodskii, V.I.; Pozdniakov, V.N.; Bugaichuk, 
IuD.; Zhdanov, V.G. Transformation of Bacillus 
licheniformis by plasmid DNA. Genetika 1983, 19,
1036–1038 

[65] Prashant Chauhan, Kalpana Dixit,  Sekhar , Safety 
studies of bacillus coagulans unique is-2 in rats: 
morphological, biochemical and clinical evaluations
International Journal of Probiotics and Prebiotics Vol. 6, 
No. 1, pp. 43-48, 2011.

[66] Bhargavi Basavaraju1, Kaiser Jamil. Identification and 
Characterization of Probiotics from New Sources  
International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064  Volume 3 Issue 6, June 
2014 

Paper ID: ART2017866 1394

Pediococcus pentosaceus. J. Food Sci. 
DOI: 10.1007/s13197-012-0891–9.

Nishino, T.; Shibahara-Sone, H.; Kikuchi-Hayakawa, 
H.; Ishikawa, F. Transit of radical scavenging activity of 
milk products prepared by maillard 786 reaction and 

Strain Shirota fermentation through 
the hamster intestine. J. DairySci. 2000, 83, 915–922. 
Roberfroid MB, Bornet F, Bouley C, Cummings JH. 
Colonic microflora: nutrition and health. Summary and 
conclusions of an International Life Sciences Institute 
(ILSI) [Europe] workshop held in Barcelona, Spain. 
Nutr Rev 1995;53:127–30. 
Ballongue J, Schumann C, Quignon P. Effects of 
lactulose and lactitol on colonic microflora and 
enzymatic activity. Scand J Gastroenterol Suppl 

Bouhnik Y, Flourie B, D’Agay-Abensour L, et al. 
Administration of transgalacto-oligosaccharides 
increases fecal bifidobacteria and modifies colonic 
fermentation metabolism in healthy humans. J Nutr 

Brown I, Warhurst M, Arcot J, Playne M, Illman RJ, 
Topping DL. Fecal numbers of bifidobacteria are higher 
in pigs fed Bifidobacterium longum with a high 
amylose cornstarch than with a low amylose cornstarch. 
J Nutr 1997;127:1822–7.

morphological, biochemical and clinical evalu
International Journal of Probiotics and Prebiotics Vol. 6, 
No. 1, pp. 43-48, 2011.

[66] Bhargavi Basavaraju1, Kaiser Jam
Characterization of Probiotics from New Sources  
International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064  Volume 3 Issue 6, June 
2014 

file:///D:/IJSR%20Website/www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



