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ABSTRACT 
There is a strong correlation between diet and human health. Research 

shows that a number of disease and disorders can be prevented/regulated 
by the use of probiotic microorganisms. Probiotics are used in the 
management of illnesses/disorders such as intestinal pathogenic 
infections, helicobacter pylori infections, urogenital infection, cancer, 
obesity, Type 2 diabetes, GIT, IBD and lactose intolerance among others. 
Probiotics may also have a direct or indirect influence to the human health 
by the elimination of toxins, protection against enteric microorganisms and 
boosting the body immune system. These benefits among others have led 
to the in-depth studies aiming at the understanding of specific probiotics 
and the mechanism involved in disease therapy. Some commonly used 
probiotic strains in the dairy industry include among others Lactobacillus 
acidophilus, Bifidobacterium longum, Lactobacillus casei, Lactobacillus 
reuteri, and S. boulardii. Although the mechanisms used by probiotics in 
disease treatment is not specifically clear, its reported that the modification 
of the intestinal microbiota, production of short-chain fatty acids (SCFAs) 
hence maintenance of the pH in digestive system, production of bacteriocin 
and vitamins could be among the possible mechanisms. The aim of this 
review paper is to highlight the benefits of probiotics in human health & 
infections control through the consumption of probiotic products and some 
mechanism involved.

1. INTRODUCTION

Probiotics are defined as viable mono or mixed culture of bacteria which, when ingested by human being or 
animal in adequate quantity provide health benefits to the host by improving the properties of the indigenous flora 
[1], [2], [3]Probiotics have active live cultures such as Lactobacillus acidophilus, Bifidobacterium longum, S. boulardii 
lactobacilli, Lactobacillus casei and Lactobacillus reuteri, among other bacteria that have been isolated from natural 
environments [4], [5] and some yeast strains like genus Saccharomyces and Bacillus clausii may also be used in 
probiotic products [4], [6]. 

The long safety history of lactic acid bacteria and bifidobacteria makes probiotic microorganisms to be 
considered as GRAS (generally regarded as safe) and QPS (Qualified Presumption of Safety) status in the European 

https://creativecommons.org/licenses/by/4.0/
mailto:ikabwanga@yahoo.com
https://crossmark.crossref.org/dialog/?doi=10.29121/granthaalayah.v8.i5.2020.66&domain=pdf&date_stamp=2020-06-04


Kabwanga Ismail Tijjani, Munanura James, and Cansu Altın 
 

International Journal of Research -GRANTHAALAYAH                                                                                                                                                         159       

Union and United States as well [4], [7]. Probiotics exist in various foods but not limited to yoghurt, some cheese 
types, beverages, fermented vegetables and salty fishes [1], [8]. 

The health benefits of probiotics may include; the management of gastrointestinal disorders (GIT), obesity, 
Gastroenteritis, the production of antimicrobial compounds and regulation of cholesterol. A number of studies show 
a paramount impact of probiotics in the elimination of helicobacter, type-2 diabetes, anti- pathogenic, treatment of 
inflammatory bowel disease (IBD) and some allergic diseases [4],[5] 
 

Table 1: Some Probiotic microorganisms used in human nutrition [4]. 
Type Lactobacillus Type Bifidobacterium Other Lactic Acid Bacteria Other Microorganisms 
L. acidophilus (a),*  
L. amylovorus (b),* 
 L. casei (a),(b),*  
L. gasseri (a),* 
L. helveticus (a),* 
 L. johnsonii (b),*  
L. pentosus (b),*  
L. plantarum (b),* 
 L. reuteri (a),* 
L. rhamnosus (a),(b),  

B. adolescentis (a) 
B. animalis (a),* 
B. bifidum (a) 
B. breve (b) 
B. infantis (a) 
B. longum (a),* 
 

Enterococcus faecium (a) 
Streptococcus  
thermophiles (a),* 
Lactococcus lactis(b)* 

Bacillus clausii (a),*  
Escherichia coli Nissle 1917 (a)  
Saccharomyces cerevisiae 
(boulardi) (a),* 
 

(a) Mostly as pharmaceutical products; 
b) Mostly as food additives; 
* QPS (Qualified Presumption of Safety) microorganisms. 

 
2. BENEFITS OF PROBIOTICS IN HUMAN HEALTH  
 

 GASTROINTESTINAL INFECTIONS (GIT) CONTROL  
 
Probiotic microorganisms such as Lactobacillus and Bifidobacterium [6] have a great role in the prevention of 

gastrointestinal infections. This is affected through the production of lactic acid, adherence to the host cells, to 
exclude or reduce pathogenic bacteria and hydrogen peroxide. Production of bacteriocins which help to prevent the 
growth of pathogenic microbes and boosting the body’s natural defense immunity [2], [5].  

Bifidobacterium adolescentis, and Bifidobacterium pseudocatenulatum produce vitamin B groups for example; 
B1, B2, B3, B6, B8, B9, B12, which boost the immunity system, stimulate the generation of organic acids and amino 
acids. Probiotic produce enzymes like esterase, lipase, and co-enzymes A, Q, NAD, and NADP. Some products of 
probiotics’ metabolism may also show antibiotic effect [2], [9]. Probiotic microbes also boost the immune system by 
the production of immunoglobulins, increase macrophages activity, the stimulation of γ-interferon production, 
influence the congenital and acquired immunological system through metabolites, components of the cellular wall 
and DNA recognized by the specialized host cells [10].  

However, its advisable that the target probiotic bacteria should be subjected to in vitro tests like acid and bile 
tolerance, survival through the gastrointestinal tract, ability to adhere to gut epithelial tissue, temporary 
colonization, antagonism against pathogens and good technological properties [6].  

 
 DIARRHEAL CONTROL 

 
Probiotics have a great role in diarrhea prevention for both the young and adults. Probiotic bacteria such as 

Lactobacillus GG, Bifidobacteria spp, Lactobacillus reuteri, and S. boulardii, have been used in the control of diarrhea. 
The above bacteria have the ability to suppress travelers’ diarrhea by producing bacteriocins (nisin) and prohibiting 
diarrhea carrier microbes from binding to the epithelial cells [1], [8], [11]. Probiotics can prevent diarrhea through 
their ability to protect the host from toxins. Administering Saccharomyces boulardii yeast to acute and watery 
diarrhea patients led to their cure and reduced frequency complaint for two subsequent months [4]. 

https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/


Probiotics and Their Attributes in Human Health Therapy: Review 
 

International Journal of Research -GRANTHAALAYAH                                                                                                                                                                  160               

Studies suggest that probiotic supplements may be used in the treatment of rotavirus-related diarrhea. Some 
authors reported the shortening in hospital stay period in patients given probiotics, but its important to know that 
most of these studies focus on possible beneficial short-term effects and not on long-term safety [1], [7]. 

 
 HELICOBACTER PYLORI INFECTIONS CONTROL 

 
Lactobacillus salivarius produce high amounts of lactic acid that can inhibit the growth of H. pylori in vitro.  

Probiotic bacteria are reported to have the ability to inhibit gastric colonization and activity of H. pylori related with 
peptic ulcers, gastric cancer and gastritis. L. salivarius inhibited H. pylori colonization in the in vitro studies and in 
mice as well. Furthermore, H. pylori infection may be regulated by probiotics though improving the eradication rate, 
tolerability and for the response of multiple antibiotics used in the treatment of helicobacter pylori infections [8]. 
The fact is that H. pylori is   

not only eradicated by probiotic treatment, but the number of bacteria may be reduced. In this case however, a 
combination of probiotics with antibiotics could increase the eradication rate and reduce the negative effects of the 
treatment [7]. 

 
 BLOOD CHOLESTEROL CONTROL  

 
Although cholesterol has an important role in the body like the synthesis of steroidal hormones, excessive blood 

cholesterol increases the risk of heart disease among others. The risk of heart attack is three times higher in those 
with hypercholesterolemia, compared to those who have normal blood lipid profiles [12]. Studies show that 
consumption of dairy products containing probiotics can reduce blood cholesterol [13]. In a 12 weeks randomized 
study where L. acidophilus CHO-220 and inulin was given to 32 hypercholesterolemic men and women, their plasma 
total cholesterol and low-density lipoprotein (LDL)-cholesterol lowered by 7.84 and 9.27%, respectively [11].  The 
possible cholesterol reduction mechanism include; the production of SCFA’s, the binding effect of cholesterol to 
probiotic cellular surface, deconjugation of bile via bile salt hydrolase, and last but not the least the incorporation of 
cholesterol molecules into the probiotic cellular membrane. Bifidobacterium and Lactobacillus species produce bile 
salt hydrolase (BSH) important in the hydrolysis of amide bonds between bile acids and their conjugates [14]. 
Studies show that BSH hydrolyze conjugated bile acids to form free primary bile acids from cholesterol which are 
less efficiently reabsorbed from the intestinal lumen and passed out in the fecal matter hence reduction of 
cholesterol [15]. It’s important to note that Sterolibacterium denitrificans produces cholesterol dehydrogenase 
enzyme that helps to convert cholesterol to cholest-4-en-3-one and later into coprostanol which is excreted in the 
feces [16]. 

 
 LACTOSE INTOLERANCE CONTROL 

 
Lactose is the carbohydrate got from mammals’ milk. Lactose intolerance or malabsorption may arise from 

insufficient or lack of lactase to convert lactose to glucose and galactose in the small intestine [17] leading to 
diarrhea, bloating and abdominal pain. Probiotic bacteria such as L. acidophilus milk and microbial �-galactosidase 
in yogurt is important in lactose digestion and absorption in lactose intolerance patients [11], [12]  

 
 PATHOGENIC ACTIVITY CONTROL  

 
Consumption of food contaminated with pathogens distorts the intestinal microbiota, causing food poisoning 

and other disorders in the body. Therefore the use of probiotics may help to prevent such pathogenic growth and 
regulate its side effects like toxins [4]. 

Probiotics have the ability to inhibit the growth of pathogens for example; Salmonella enterica, Serovar 
typhimurium, Clostridium perfringens, staphylococcus, E.coli and some species of Shigella [18], [19], [20]. The 
production of lactic acids, propionic, acetic, and butyric acid from the short-chain fatty acids (SCFAs), acetaldehydes, 
hydrogen peroxide (H2O2) by probiotics. The above compounds inhibit pathogenic microbe growth. These acids 
furthermore reduce the colonic lumen pH which is significant in the expression of numerous bacteria, enzymes and 
in the metabolism of carcinogens in the gut [6]. Probiotics also produce bacteriocins, ethanol, diacetyl, and peptides, 
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all these help in the inhibition of pathogens. Peptides and bacteriocins are known to increase membrane 
permeability of the target cells leading to the depolarization of the membrane potential and hence cell death [21]. 
Furthermore, H2O2 causes the oxidation of sulfhydryl groups leading to the denaturation of several enzymes thus 
peroxidation of membrane lipid, increasing membrane permeability of the pathogenic microorganism and hence cell 
death [3]. Not only producing anti-pathogenic bioactive compounds that directly affect pathogens, probiotics also 
stimulate host anti- pathogenic defense pathways, such as the activation of the pathway involved in the production 
of defensins that are cationic anti-microbial peptides produced in several cell types including Paneth cells in the 
small intestine and intestinal epithelial cells. Probiotics confers exertion of anti-pathogenic activities by competing 
for pathogen binding or receptor sites and the available nutrients for pathogen growth [6]. 

 
 UROGENITAL INFECTION CONTROL 

 
According to the Centers for Disease Control and Prevention (CDCP), more than one billion women globally 

suffer from non-sexually transmitted urogenital infections such as; Urinary tract infection (UTI), bacterial vaginosis 
(BV), and several other yeast infections. Urogenital infection also include; Sexually transmitted diseases (STDs) such 
as gonorrhea, Candida and Chlamydia are a major cause of morbidity in the world [22]. These pathogenic microbes 
among others are becoming drug resistance demanding the use of non-pathogenic microbes to eliminate these 
pathogens [6]. 

Since is known that vaginal microbial flora affects the increased incidence of urinary tract infection (UTI). The 
lactic acid bacteria in the vagina such as; Lactobacillus delbrueckii subsp bulgaricus, Lactobacillus casei, 
Lactobacillus brevis, Lactobacillus vaginalis, Lactobacillus salivarius, Lactobacillus reuteri and Lactobacillus 
rhamnosus could have the ability to regulate the vaginal micro-environment. Vaginal microbial composition 
imbalance affects the health of the vaginal micro-environment to bacterial vaginosis (BV) and UTI. However, the use 
of lactic acid bacteria together with probiotics helps to balance the vaginal microbes hence reduction of infection 
risk [6], [7], [11], [23]. 

 
 DIABETIC MANAGEMENT 

 
Diabetes management is a multi-disciplinary medications with no single cure [24]. The 16 S rRNA gene 

sequencing, real-time PCR and fluorescent in situ hybridization studies show a correlation between the intestinal 
microbiota composition and metabolic disorder syndromes, like diabetes and obesity. The use of probiotics has an 
important role in the control of the disorder [25]. Gram-negative bacteroidetes and the Gram-positive firmicutes 
bacterial phyla dominat gut microenvironment. Studies show that obesity is associated with increased bacteroidetes 
over time, concurrent with a reduction in firmicutes. Type-2 diabetes patients have a significant reduced number of 
firmicutes species in that the bacteroidetes/firmicutes ratio increases, which correlates positively with the plasma 
glucose concentration. Type-2 diabetes can be managed by regulating gut hormones (gastric inhibitory polypeptide 
and glucagon- like peptide-1) with the use probiotic and prebiotic [6]. 

 
 OBESITY CONTROL   

 
Weight loss is majorly as a result of thermogenic and lipolytic responses stimulated in the sympathetic nervous 

system [26]. Studies show that probiotics such as Lactobacillus gasseri BNR17 reduces the increase of the adipocyte 
tissue which are the main source of leptin and adiponectin thus limiting leptin secretion. Other probiotic microbes 
such as Lactobacillus acidophilus, Bifidobacterium longum Lactobacillus casei have also been reported to have 
hypocholesterolemic effect [6], [26]. 

 
 PREVENTION OF INFLAMMATORY BOWEL DISEASE -IBD 

 
IBD comprises of the following disorders; Crohn's disease (CD), ulcerative colitis (UC) and the narrowing of the 

gastrointestinal tract hence abdominal pain, diarrhea and gastrointestinal bleeding [3], [24]. The etiology of those 
diseases is not clear. It’s evident that they are mostly related to the chronic recurrent infections and or inflammations 
of the intestine [27]. 
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The gut microbial imbalance has a great pathophysiological role in the positive regulation of IBD. However, this 
disorder can be altered by the use of probiotic supplements [28]. IBD is also related with the impaired production of 
SCFAs; butyrate, propionate and acetate to be specific. These SCFAs have an important role in the control of colonic 
homeostasis and improvement of the propulsive colonic function [6] 

Some studies show that consumption of fermented dairy products prepared from Bifidobacterium lactis DN-
173010 in combination with Streptococcus thermophilus and Lactobacillus bulgaricus can activate gastrointestinal 
transit and increase distention and IBS signs and symptoms severity after 4 to 6 weeks of treatment [1]. 

Recent studies are concerned with the production of probiotic bacterial strains with the ability to produce and 
discharge immunomodulators like interleukin-10, trefoil factors (compact proteins co-expressed with mucins in the 
GIT, or lipoteichoic acid (a major constituent of the cell wall of Gram-positive bacteria) which can promote the host 
immune system thus restoring the level of protective commensal bacterial species [1], [6]. 

 
 CANCER CARE BY PROBIOTICS  

 
There is vast research on cancer regarding its pathology, genomics, proteomics and its public awareness. 

Probiotics have been reported to have anti-carcinogenic benefits [29]. Lactobacillus fermentum NCIMB-5221 and -
8829 have been applied in vitro studies. It helped in suppression of colorectal cancer cells and promoted normal 
epithelial colon cell growth by the production of ferulic acid. L. acidophilus ATCC 314 and L. rhamnosus ATCC 51303 
both were characterized with tumorigenic activity [6]. Moreover, probiotic strains like L. acidophilus LA102 and L. 
casei LC232 have also showed significant cytotoxic activities and within vitro anti-proliferative activity against two 
colorectal cancer cell lines (Caco-2 and HRT-18). Though probiotics could play a significant role in cancer control, 
there is a need for more detailed studies to ascertain its mechanism [30].  

 
 EFFECT OF PROBIOTICS ON BRAIN AND CENTRAL NERVOUS SYSTEM -CNS  

 
The microbiota in the GIT affects both the GIT and gastrointestinal diseases. Several studies show the influence 

of gut microbiota on the CNS. The “microbiota-gut-brain axis” is an interactive bi-directional communication that 
ensures the exchange of regulatory signals between the GIT and CNS [31]. Clinical studies show an effect of probiotics 
on the CNS, because the gut microbiota influences the human brain development [32]. A daily intake of L. plantarum 
WCFS1 (4.5 _ 1010 CFU/ day) in children with autism spectrum disorder led to an improvement in their school 
records and attitude towards food [33], [34]. Another study showed a reduction in psychological distress in a 
randomized trial in healthy volunteers treated with oral administration of Lactobacillus helveticus R0052 and B. 
longum R0175. In addition, the use of L. casei strain Shirota in chronic fatigue syndrome patients showed a decrease 
in anxiety symptoms [6] due to the improvement of bowel function [35]. Controlled doses of probiotics such as; L. 
acidophilus W37, Bifidobacterium bifidum W2, L. salivarius W2, and L. casei W5 among others to healthy individuals 
showed an overall reduction in the cognitive reactivity to unhappy mood [36]. Though there is unclear information 
to justify the treatment of anxiety by probiotics, oral intake of L. acidophilus helps people to regulate their mood 
with concern to rewards and addictive behavior [6]. 

 
3. CONCLUSION  

 
Probiotic microorganisms play essential role in human health. These microbes have been reported to have great 

therapeutic benefits in the treatment of several diseases and disorders such as; diarrhea associated with rotavirus, 
IBS, obesity, cholesterol, type 2 diabetes and food allergies. Also, probiotic may help in the treatment and prevention 
of cancer, enteritis, GIT disorders, bacterial infection and have a significant role in the management of lactose 
intolerance and diseases related to pathogens. There is a need for further studies to specify the exact probiotic 
strains, applicability in biomedical/clinical research and to explain the mechanisms by which probiotics confer 
beneficial effects on human health. 
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