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Abstract: The Lactobacillus casei (LCG) group, composed of the closely related Lactobacillus casei, Lactobacillus paracasei, and 

Lactobacillus rhamnosus are some of the most studied and used probiotic species of lactobacilli. The group is always as interested as 

probiotics, and their use is widespread in the industry. Many studies have focused on recent years in their application for health 

promotion in the treatment or prevention of a number of diseases and disorders. LCG has the potential to be used in the prevention and 

treatment of diseases associated with gut microbiota disorders. This group has been extensively studied in terms of stress responses, 

which are essential for survival and therefore act as probiotics. Recent and progressive advances in microbiome science are empowering 

new research limitations for probiotics and prebiotics. The types of novels, methods, and applications currently being researched have 

the potential to change the scientific understanding and healthy eating and health care of these interventions. The expansion of the 

related fields of microbiome-directed interventions, as well as the changing global environment for use in all spheres of government, 

policy, regulations, and consumers, marks a period of great change. The recent increase in interest in probiotics among physicians has 

many causes, especially concerns about it limits the current armamentarium of pharmacy agents. Although probiotics have been widely 

used in dietary supplements and diets to maintain health, science and clinical studies are recognizing the potency of other probiotics has 

been in therapeutic activity. In this review we review the latest, health-related research on LCG and its benefits.  
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1. Introduction 
 

There are more than 200 species of Lactobacillus, the largest 

and most diverse type of Lactobacillus within the lactic acid 

bacteria (LAB). Lactobacillus spp. they are part of the 

microbiota of humans and animals where they collect 

gastrointestinal tract (GIT) and urogenital tract. They are 

also found in a variety of food products from fruits and 

vegetables to a range of naturally fermented products 

(Minervini & Calasso, 2022). Lactobacillus spp. used and 

taught extensively as early fermentation cultures and as 

probiotics. Their long history of use in fermented products 

led to their being recognized as GRAS (commonly 

recognized as safe) by the US Food and Drug Authority 

(FDA)  (Qin et al., 2021).  

 

Lactobacillus species are probiotics ("good" bacteria) 

commonly found in digestive tract and urine. They can be 

used for diarrhea and "intestinal health‖. ―Good‖ bacteria 

like Lactobacillus can help the body break down food, 

absorb nutrients, and fight off ―bad‖ organisms that can 

cause disease. Lactobacillus is sometimes added to yoghurt 

foods and is also found in food additives (Mörschbächer & 

Granada, 2022).  

 

Lactobacillus is commonly used for diarrhea, which includes 

diarrhea and diarrhea in people taking antibiotics. Some 

people use lactobacillus for digestive problems, irritable 

bowel syndrome (IBS), colic in infants, and many other 

conditions involving the stomach and intestines (B. Yang et 

al., 2019). But there is no solid scientific evidence 

supporting the use of this term. There is also no good 

evidence to support the use of COVID-19 lactobacillus (B. 

Yang et al., 2021).  

 

The Lactobacillus casei (LCG) group, composed mainly of 

Lactobacillus casei, Lactobacillus paracasei, and 

Lactobacillus rhamnosus species, are among the most widely 

studied species due to their commercial, industrial and 

health potential. Commercially, they are used to ferment 

dairy products, often producing improved flavor and texture 

foods (Farzad Rahmati, 2017). They have also been found to 

produce many bioactive metabolites that can provide 

digestive benefits when consumed. Therefore, many types of 

LCG are considered probiotics. One member, L. rhamnosus 

GG (LGG), is probably one of the most studied bacterial 

species in terms of health applications (Karami et al., 2017).  

 

Awareness about certain type of bacteria has been providing 

benefits to the human body from many years ago. This has 

led to the term probiotics, which are defined as living 

microorganisms that when controlled in sufficient quantities, 

give the host health benefits. The introduction of live germs 

into humans primarily involves food or a form of oral 

supplement (Jeong et al., 2022). In most countries, when 

making standard and non-infectious applications, the 

product does not need to be registered as a drug. This has 

allowed food companies and small and medium enterprises 

to enter the rapidly growing market for probiotics, where 

genetics are a fraction of those in the pharmaceutical 

industry. The perceived failure to protect the intellectual 

property surrounding probiotic applications, has so far 

maintained a major pharmacy in the production of probiotic 

drugs (Bull et al., 2013a).  

 

The overall effect is that probiotics have been scientifically 

and clinically prescribed, have been thought of as dietary 

and supplemental applications. In addition, they are 

microbial species with a history of safe use, which is also 

due to their inclusion in various foods (J Nowroozi, M 

Mirzaii, 2004).  

 

Taxonomic History 

LCG is composed of three genotypically and phenotypically 

related species facultatively heterofermentative, L. casei, L. 

paracasei, and L. rhamnosus. The taxonomy of these species 
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has been extensively investigated in the past, as many 

species within the group are often used as original cultures 

and probiotics (Skerman et al., 1980). As LCG species are 

highly commercially viable, their relationships have become 

the subject of much research. It is important to emphasize 

that differentiation is important to ensure proper literature 

review and to avoid confusion between the related types of 

probiotic in the diet and health-related products. However, 

the taxonomic history of LCG has been both controversial 

and challenging (Bull et al., 2013b).  

 

Lactobacillus casei was first proposed as a novelty in 1971, 

but this description of the characters was first questioned in 

1996 (Salvetti et al., 2012). It was proposed that the type L. 

casei ssp. casei ATCC 393 and L. rhamnosus ATCC 15820 

should be repositioned as L. zeae described earlier, due to 

the high similarity with each other and the diversity of the 

entire LCG collection. The name L. paracasei was rejected, 

and L. casei ATCC 334 was proposed as a new type of case 

(Candra et al., 2021). Further research has continued to 

question the phylogenetic relationships between animal 

species using highly refined methods such as comparant 

sequence analysis of recA and 23S-5S rRNA intergenic 

spacer regions. In 2002, it was suggested that the brand 

nominate L. casei ssp. casei ATCC 393 should actually be 

replaced as L. zeae and that L. paracasei strains should be 

rearranged below L. casei. In 2008, type L. casei was 

confirmed to be the first version of ATCC 393, and the 

designated version of ATCC 334 was rejected as it 

represented a separate tax, L. paracasei (Sanders et al., 

2018).  

 

L. Casei and Health Related Research 

LCG contains many species with proven probiotic activity. 

Probiotics are defined as living microorganisms that, when 

used in sufficient quantities, provide the host with health 

benefits. Bacteria with related health benefits have been 

researched since that daily consumption of fermented milk 

products had a beneficial effect on human health (Kechagia 

et al., 2013). This research has been growing steadily over 

the past 100 years, with significant improvements in linking 

health benefits to probiotic use. The activity of these species 

has improved beyond the use of these bacteria in fermented 

dairy products, or even boiled foods in general, to a wide 

range of technological and medical purposes. As ways to 

improve their health skills are being addressed, potential 

applications of these types are being developed in the field 

of nutrition, biotechnology and medicine (Lew et al., 2019). 

This provides evidence for a future novelty of non-probiotic 

diets and therapeutic potential based on specific pathogens 

and diseases. Some of the promising LCG applications in 

these fields will be discussed below. The ability of a number 

of these species to help maintain a healthy microbiota may 

provide non-invasive treatments for a range of problems. 

They can be grown prophylactically or with treatment for 

many diseases related to gut microbiota disorders (Nagpal et 

al., 2012).  

 

There is great potential in the areas of active novel nutrition 

and medicine found in LCG. However, it should be noted 

that although many of these strains have been shown to have 

an effect on in vitro or in vivo mouse models, the basic 

methods require further research on any future use as 

microbial therapies (Ranjha et al., 2021).  

 

LCG-related health benefits have been reported for a variety 

of health conditions, from atopic dermatitis to cancer. The 

mechanisms by which these viruses directly or indirectly 

have a beneficial effect on human health are not yet fully 

understood and require further research (Kirstin 

Hendrickson, 2022). Possible mechanisms include the 

production of antibacterial agents such as bacteriocins, 

enhancing the epithelial barrier by attachment, competition 

for pathogenic binding sites, or immune modification 

(Claesson et al., 2007).  

 

Allergic Diseases 

Childhood asthma rates are rising which has been linked to 

the concept of hygiene. Essentially, this suggests that 

children get fewer infections at an early age due to better 

hygiene, in addition to antibiotic exposure, congenital 

malformations, and dietary changes (Asher et al., 2006). 

These factors influence the development of the gut 

microbiota and its renewal of the immune system in 

childhood (Huang et al., 2022). However, with the evolution 

of gut microbiota, probiotics have been shown to reduce the 

risk of developing allergic reactions such as atopic 

dermatitis (Van Der Heijden et al., 2008). For example, the 

risk of developing allergies has been shown to be reduced 

when you are 5 years old with a colony of premature health 

with LCG in children of both parents who are allergic to 

certain substances (Yavuz et al., 2016). The use of probiotics 

such as LGG has been investigated for its potential 

protective effects in children at high risk of developing 

allergic reactions such as asthma and atopic dermatitis 

(Slattery et al., 2019). However, this study was recently 

repeated and found to be ineffective in preventing this 

allergy in 2 years (Hilty et al., 2010). Recent meta-analyzes 

show that there are confusing results in this area (L. Li et al., 

2020). Although it is important to note that this analysis 

includes studies that use a wide variety of species and 

varieties, it was concluded that the total data show benefits 

in probiotic use, although this depends on many factors other 

than the specific type used in the study (Björkstén et al., 

2001).  

 

Brain Function 

'Psychobiotic' is a bacterium that when used in sufficient 

amounts have good mental health benefits. LCG members 

are involved in a number of important courses in this area 

(Dr. Willem de Vos, 2008). In another study focusing on the 

brain-gut-axis type L. rhamnosus JB1 highlighted both the 

ability of bacteria to positively affect brain function and the 

importance of the vagus nerve in dual communication 

between the intestinal tract and the brain (De Angelis et al., 

2014). Administration of JB1 directly affected the 

expression of GABA receptors in the brain which led to a 

reduction in anxiety and depressive behavior in mice. The 

study included healthy animals in different study areas with 

the same effect (Di Cerbo et al., 2016).  

 

In a recent study, the preparation of the LGG tablet with 

Bifidobacteriumlactis Bb12 as a complementary therapy in 

hospitalized patients with dementia was effective in 

lowering hospital admission rates (Salami, 2021). Although 
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it is important to note that this study had a number of 

limitations; the direct probiotic effect on the microbiome and 

CNS inflammation was not measured, and the medication 

taken by the staff was specific to the patient. It highlights the 

possibilities of microbial treatment for mental disorders 

ensuring more investment and learning (Kim et al., 2020).  

 

The combination of the L combination. rhamnosus R0011 

and L. helveticus R0052 and highlights the ability of 

bacteria to influence behavior in a mouse model. Studies 

have shown that mutations in the gut microbiota can have a 

positive effect on the behavior of certain animals, in this 

case memory disturbance caused by stress. The normal 

formation of gut microbiota by absorbing this probiotic 

compound has helped to prevent abnormal behavior caused 

by infection with Citrobacterrodentium (Leclercq et al., 

2017).  

 

Obesity 

Obesity is a complex syndrome that has many adverse 

effects that trigger onset. These include diet, physical 

activity and genetic factors, but can also be influenced by 

the formation of gut microbiota. Exploitation of microbiota 

through the administration of probiotics is an area that can 

provide interventions to prevent and treat obesity (López-

Moreno et al., 2020). In a recent study, probiotic L. 

rhamnosus CGMCC1.3724 was given to obese men and 

women 24 weeks. Men did not show significant differences 

in weight loss, but female participants in the probiotic group 

had significant weight loss (Mazloom et al., 2019). This was 

found to be associated with a decrease in blood leptin 

concentration. Obesity is associated with changes in the gut 

microbiota and body limits. Boiled milk containing L. The 

mouse-fed casei CRL 431 has been able to have a positive 

effect on microbiota and other obesity-related biological 

symptoms (Oh et al., 2015).  

 

In the murine figure of the fat L. caseiShirota was tested for 

its ability to improve weight management compared to 

Orlistat, a drug used to treat obesity. The results of this study 

showed promise in the use of probiotic species as an 

alternative to weight management (Rosing et al., 2017). The 

impact of exposure to probiotics on weight gain before birth 

has also been investigated. L. rhamnosus given to pregnant 

women has been found to alter childhood obesity during the 

first 6 months of life (Chung et al., 2016).  

 

Cancer 

Cancer is a global problem with great efforts being devoted 

to preventing and / or treating the disease. Cancer is an 

abnormal growth of cells beyond their normal limits that can 

invade the connective tissue and / or spread to other organs. 

Probiotics have been investigated for their potential as 

complementary therapies and for the treatment of cancer 

cells (Z. P. Li et al., 2021).  

 

Type L. casei previously mentioned type ATCC 393 was 

investigated in a screening model for colon cancer using 

both murine cell lines and human colon carcinoma. The in 

vivo model showed a approximately 80% reduction in tumor 

volume in live L-fed mice. casei 13 days (Spangler et al., 

2021). Bacteria attach to cancer cells and reduce the activity 

of cancer cells and cause apoptotic cell death. Although the 

mechanisms are not fully understood, this provides 

promising evidence for the use of L. casei in the treatment of 

cancer (Chee et al., 2020). Types of L. casei have also been 

investigated for prophylactic treatment in the latest stage of 

colorectal cancer (CRC). The main cause of death is CRC 

tumor metastasis in other organs. A non-cellular supernatant 

from L. casei and L. rhamnosus has been found to reduce the 

ability of the metastatic tumor cell line to invade in vitro 

(Tukenmez et al., 2019).  

 

Numerous studies have explored techniques for how 

probiotic species can be used to help reduce tumor. L. casei 

in combination with dietary fiber due to its ability to reduce 

plant recurrence in colorectal cancer, with earlier studies 

showing promising results. LGG has also been investigated 

as a synbiotic containing oligofructose and 

Bifidobacteriumlactis Bb12 (Ilhan et al., 2019). This 

promising study showed that synbiotic was able to reduce 

the uncontrolled growth of intestinal cells. This is thought to 

be due to the presence of a sybiotic that improves mucosal 

formation, reduces exposure to epithelial cells to cytotoxic 

and genotoxic agents, and decreases the growth of colon 

cells (Ilhan et al., 2019).  

 

Remedies for cancer patients can place great strain on the 

immune system and can cause serious side effects, such as 

diarrhea, which can be fatal in a person with a weakened 

immune system. The proven probiotics reduce the risk of 

radiation-induced diarrhea during cancer treatment (Wang et 

al., 2022). LGG has also been considered as a 

complementary therapeutic agent for cancer treatment to 

reduce the incidence and severity of diarrhea. It was shown 

that additional treatment with LGG pills caused diarrhea less 

than 3/4 grade, with less abdominal discomfort reported (X. 

Yang et al., 2018).  

 

Diarrhea 

According to the WHO, diarrhea is the second leading cause 

of death among children under 5, and it remains a major 

problem associated with antibiotics. Clostridium antibiotic-

related infections are the leading cause of diarrhea in high-

income countries in all ages (Ruiz-Palacios et al., 2006). 

LCG variants have been associated with the development of 

symptoms and / or the duration of diarrhea in many studies, 

but in particular LGG is a promising type in this regard. The 

ability of many types of L. casei prevention of antibiotic-

related diarrhea is associated with its ability to maintain 

diversity of the human gut microbiome during antibiotic 

treatment. This may be due to the direct adhesion of stress to 

epithelial cells. LGG get attaches to the mucosal cells of the 

body through the SpaCBApilus. SpaCadhesin is available 

for all lengths of pilus in large quantities (Wilkins et al., 

2017). This adhesin allows for both long-term and close 

adhesion of bacteria and resources for long-term strain 

accumulation. Vancomycin-resistant enterococci, like 

Enterococcus faecium also bind and bind to intestinal-based 

intestines with the same high sequence as the LGG 

SpaCBApilus. LGG can be used prophylactically or as a 

direct competitor in the treatment of enterococcal infections 

(Guandalini, 2011).  
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Stress 

Like probiotics the LCG must withstand a great deal of 

stress during processing and remain active as it passes 

through its working environment, the GIT. These pressures 

include but are not limited to bile salts, oxidative stress, cold 

stress, osmotic stress, acid stress and long-term storage 

(Takada et al., 2016). Resistance to these pressures in the 

LCG depends on the problem, with some having high 

resistance to multiple pressures while others provide little 

resistance. LCG uses many different strategies to survive 

these pressures, including cell membrane modification, 

metabolic pathways, and control of chaperone proteins 

(Hosseini Nezhad et al., 2015a).  

 

Due to the natural LCG nature of the heterofermentative 

LCG, hexose sugar is almost fermented into lactic acid. 

LCG has a natural tolerance to acid stress for this reason. 

Probiotic bacteria also have to deal with an acidic 

environment during bowel movement. Tolerance to acid 

pressure is very important in the probiotic bacteria industry. 

In acidic environments, acids can slowly disperse into cells 

where they can rapidly degrade into protons (Takada et al., 

2017). This lowers the intracellular pH (pHi) and affects the 

transmembrane pH gradient and the proton motive power. 

Low pH also causes damage to proteins and DNA. Methods 

used to combat acid stress in L. Casei include Arginine 

deiminase, F0F1 proton pump method, cell membrane 

modification and repair of damaged DNA and proteins. The 

use of amino acids also plays a physiological role in 

regulating pH  (Wu et al., 2012b).  

 

Bacteria also adapt to natural changes (pressures) by 

modifying their membranes. L. Casei Zhang-tolerant acid 

can increase the expression of the protein MurA and MurG, 

enzymes essential for the synthesis of peptidoglycan. It has 

been shown that bacteria alter the fatty acid structure of the 

cytoplasmic membrane in response to acid conditions but 

different effects have also been reported. These conflicting 

results may be due to the use of different types or different 

test conditions (Hathout et al., 2011). In response to DNA 

damage, there is an overproduction of DNA repair proteins 

involved in repairing base extraction, nucleotide remodeling, 

differentiation, and homologous reunification. Proteins 

involved in normal stress response (DnaK, DnaJ and Hspl) 

and chaperone proteins (GroEL, GrpE) are also over-

reported. These proteins are involved in preventing improper 

protein wrapping and repairing damaged proteins at the 

expense of ATP (Alcántara et al., 2011). Most cell reactions 

to acid stress depend on energy and therefore require ATP. 

The activity levels of the glucose-phosphotransferase system 

(PTS) are significantly lower in stress-containing cells, 

which were higher than those in sensitive cells. This means 

that more glucose goes into glycolysis and more energy 

(ATP) for the cell to respond to acid stress (Puya Yazdi, 

2021).  

 

After fermentation, the probiotic LCG will deal with cold 

stress in the form of a refrigerator. Cold storage survival is 

necessary for the probiotic bacteria to be refrigerated to 

reach their final destination in the human GIT. Cold is a 

physical stress that affects the physico-chemical properties 

within cells. It does this by influencing membrane fluidity, 

distribution levels and interactions of macromolecules such 

as proteins, DNA and RNA (Zotta et al., 2017). Cold shock 

proteins (CSPs) are produced by bacteria in response to 

growth at temperatures below ideal conditions. CspA and 

CspB in L. casei has a similar sequence of C-terminal EIIA 

proteins of the glucose-PTS system. It has been suggested 

that Hpr phosphorylates these cold proteins to activate them 

in response to cold shock (Strandwitz, 2018). L. casei-

capable Hpr ser-45 were more sensitive to freezing / soluble 

glucose compared to the growth of other sugars. This 

suggests that CSPs play a key role in metabolism at low 

temperatures. Many cold-blooded proteins (CIPs) are 

expressed in cold shock to maintain the fluid of the cell 

membrane by increasing the amount of short and / or 

incomplete fatty acids and maintaining DNA formation by 

reducing excessive negative stress (Hill et al., 2018).  

 

Bile acids (sometimes called salts) are sent to the intestines 

of mammals to aid digestion. They also provide another 

barrier to bacteria as they have antimicrobial activity. Bile is 

known to affect the formation of membranes, DNA, RNA 

and protein binding using a proteomic method of testing the 

tolerance of bile in the L. casei also elevated RMlC 

membrane modification protein, cell wall synthesis protein 

NagA and NagB, molecular chaperone protein ClpP and 

protein. involved in central metabolism was the key to bile 

tolerance (Reale et al., 2015). Bile salt hydrolase (BSH) is a 

protein produced by bacteria found in the intestinal tract that 

can eliminate bile salts and have a more positive effect on 

lowering serum cholesterol levels and reducing the risk of 

obesity and arthrosclerosis in men. BSH activity found in L. 

casei but you are not always there. There is conflicting 

evidence as to whether BSH increases bile tolerance to many 

studies that find a link while many others fail to find a link 

between BSH activity and bile tolerance (Hosseini Nezhad 

et al., 2015b).  

 

Oxidative stress means the production of Reactive Oxygen 

Species (ROS) and cell accumulation. ROS comprises 

superoxide (O2 -), hydrogen peroxide (H2O2), and hydroxyl 

radical (OH). ROS can lead to the depletion of proteins, 

lipids, and nucleotides, which contribute to the binding of 

cell growth and cell death. Another LAB, which includes L. 

casei, can use oxygen in aerobic conditions to produce 

energy using a process that includes pyruvate oxidase, 

NADH oxidase, NADH peroxidase and acetone kinase, 

which leads to the formation of ROS (Wu et al., 2012a). 

Catalase is an enzyme that can degrade H2O2 and is 

therefore an important factor in oxidative stress. The 

presence of oxygen shows the increase in activity of L. 

casei. High Mn content in L. casei can act as an active 

scavenger of O2, thus compensating for the depletion of 

superoxide dismutase, whereas currently there are no known 

enzymes to reduce hydroxyl radicals (Amira et al., 2019).  

 

High osmolality is often associated with LCG in ripe foods. 

Digestive parasites and viruses are often more sensitive to 

high osmotic conditions compared to LAB, so NaCl is often 

added to aid with native LAB or initiation during the 

fermentation process (Gul & Atalar, 2018). The salt pressure 

leads to a change in the cell wall alignment to L. casei, 

which increases its ability to make biofilms and bind cation. 

Elevated salts cause L. casei to be easily found in 
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antimicrobial peptides that regulate cell wall formation (X. 

Li et al., 2021).  

 

Immunity 

L. casei promotes the recovery of immunosuppression that is 

being caused by chemotherapeutic agents in animal model 

mice, by activating the natural killer (NK) cells, cytotoxic T 

cells and macrophages. These are all white blood cells that 

recognize and eliminate tumor cells and infected cells 

(Guandalini, 2011).  

 

Dietary Factors 

Prebiotics are indigestible substances that exert beneficial 

physiological effects on the host by selectively stimulating 

the beneficial growth or activity of a limited number of 

native bacteria. Ancient people ate many prebiotic sources 

(such as plant roots) and used fermentation as a means of 

preserving and cooking food (Terpou A., et al 2019). To 

provide probiotic or prebiotic products or to develop new 

foods to intentionally and specifically alter the gut 

microbiota to reduce the incidence of chronic diseases, 

prebiotics or fermentation A maternal diet supplemented 

with food and plant roots may be required (Hori T, Matsuda 

K., et al, 2020). Alters milk levels of lactobacilli and other 

species. Also, such diets can be tested during weaning to see 

if they alter the gut microbiome or susceptibility to asthma 

or allergies. It is impossible to know exactly what the 

Paleolithic diet was and whether it was beneficial to the 

health of babies. However, while diet and microbes 

influence fundamental aspects of immunity and 

development, how to acquire bacteria and which ones need 

to be supplemented to achieve good health in the short and 

long term. Little is known. Over time, new commensal 

products (i. e., mixtures of probiotics and prebiotics) will be 

developed that, given the existence of such microbiota, may 

contribute to the acquisition of a healthy gut microbiota 

(RavinderNagpal, Ashwani Kumar., et al, 2012).  

 

Infections 

L. casei stimulated the acquisition of immune defenses 

caused by chemotherapeutic agents in mice, activating 

natural killer cells (NK), cytotoxic T cells and macrophages. 

All of these white blood cells detect and destroy tumor cells 

and infected cells (Castro-González et al., 2019). 

Respiratory and Intestinal Infections Although some studies 

have found no evidence that eating L. casei protects 

respiratory symptoms, many others found that L. casei was 

beneficial in both respiratory and intestinal diseases 

(Kalliomäki et al., 2001). L. casei significantly reduced the 

incidence and duration of respiratory tract infections 

(URTIs) in medically healthy office workers (Arshad et al., 

2010). Similarly, for healthy shift workers, L. casei reduced 

the incidence of tuberculosis of the stomach and common 

respiratory infections (CID), increased the time to the onset 

of CID, and reduced the total number of CIDs in a small 

group of smokers. With the advent of CID, the duration of 

the temperature was lower and an increase in leukocyte, 

neutrophil, and natural killer cells (NK) and activity  

(Antoun et al., 2020).  

 

L. casei also reduced the incidence of common infectious 

diseases (CID) in children, reduced the duration of CID, and 

significantly reduced respiratory infections (URTI) in adults 

such as rhinopharyngitis in adults (Nieto-Martinez et al., 

2021). For men and women athletes who engage in winter-

based exercise activities, L. casei reduced the proportion of 

subjects who experienced 1 week or more with symptoms of 

high respiratory infections (URTI) and reduced the number 

of episodes of URTI. The administration of probiotic L. 

casei in combination with albendazole reduces Giardia 

infection and improved recovery in mice (Salminen et al., 

2004).  

 

2. Conclusion and Future Perspective 
 

Current technological advances and methodologies offer 

exciting research opportunities for probiotics and prebiotics 

and applications. New tools that allow real-time lessons for 

humans and tracking the microbe as it integrates into 

existing microbiota, as well as programs that can measure 

health standards, will further this field. A study of what 

viruses are present, their interaction with the host and the 

impact of environmental factors (e. g., drugs, nutrients) will 

be the standard for future physical examinations.  

 

Sample novel systems will determine how a used probiotic 

or prebiotic interacts with the host at various levels, 

including the immune system, metabolism and all 

components of the microbiome. Ultimately, an integrated 

approach will support your specific type of medication to 

establish a dose-response relationship for treatment, but even 

more so try to direct what goes into our system, how it is 

processed, and which probiotics or prebiotics deliver the 

best desired results. The mechanical details in the active 

atoms will pave the way for emerging ideas, such as 

postbiotics.  

 

LCG contains type L. rhamnosus, L. casei, and L. paracasei; 

these have been well researched because of their 

effectiveness in the food, biopharmaceutical and medical 

industries. Despite this, the group has a long taxonomic 

history of distinguishing and discriminating animal species 

from each other. The taxonomic debate surrounding the 

LCG is likely to continue to be interesting and challenging 

as new adherence to new diagnostic approaches is 

developed.  

 

Stress resistance is associated with LCG through 

physiological and metabolic modification; although these 

phenotypes are resistant to some form. LCG must be able to 

survive many stressful situations when used in the industry, 

including oxidative stress, osmotic stress, cold pressure, acid 

stress and long-term storage. In addition to their need to 

tolerate these conditions in food processing, the living 

species must be able to survive when it passes through GIT 

if it is intended for health improvement purposes.  

 

LCG health-promoting skills have been documented in 

numerous studies that highlight the real potential for their 

use in the treatment, or prevention, of various diseases. 

Going forward, it is important for scientists to define the 

basic mechanisms involved in being able to use these types 

or components of their bacteria as a novel treatment or 

prophylactic intervention.  

 

 

Paper ID: SR22829204011 DOI: 10.21275/SR22829204011 174 



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

SJIF (2022): 7.942 

Volume 11 Issue 9, September 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

References 
 

[1] Alcántara, C., Revilla-Guarinos, A., & Zúiga, M. 

(2011). Influence of Two-Component Signal 

Transduction Systems of Lactobacillus casei BL23 on 

Tolerance to Stress Conditions. Applied and 

Environmental Microbiology, 77 (4), 1516. https: //doi. 

org/10.1128/AEM.02176-10 

[2] Amira, S., Sifour, M., Ouled-Haddar, H., Hadef, S., 

Khennouf, T., Mauriello, G., & Maresca, D. (2019). 

EFFECT OF DIFFERENT FOOD STRESS 

CONDITIONS ON THE VIABILITY OF 

ENCAPSULATED Lactobacillus plantarum AND 

Lactobacillus casei ISOLATED FROM KLILA (AN 

ALGERIAN TRADITIONAL FERMENTED 

CHEESE). Journal of Microbiology, Biotechnology 

Food Sciences, 9 (1), 38–43. https: //doi. 

org/10.15414/jmbfs.2019.9.1.38-43 

[3] Antoun, M., Hattab, Y., Akhrass, F.-A., & Hamilton, 

L. D. (2020). Uncommon Pathogen, Lactobacillus, 

Causing Infective Endocarditis: Case Report and 

Review. Case Reports in Infectious Diseases, 2020, 1–

4. https: //doi. org/10.1155/2020/8833948 

[4] Arshad, S., Gopalakrishna, K. V., Maroo, P., & Iqbal, 

M. N. (2010). Lactobacillus-cause of death. Infectious 

Diseases in Clinical Practice, 18 (3), 219–220. https: 

//doi. org/10.1097/IPC.0B013E3181C75429 

[5] Asher, M. I., Montefort, S., Björkstén, B., Lai, C. K., 

Strachan, D. P., Weiland, S. K., & Williams, H. 

(2006). Worldwide time trends in the prevalence of 

symptoms of asthma, allergic rhinoconjunctivitis, and 

eczema in childhood: ISAAC Phases One and Three 

repeat multicountry cross-sectional surveys. Lancet, 

368 (9537), 733–743. https: //doi. org/10.1016/S0140-

6736 (06) 69283-0 

[6] Björkstén, B., Sepp, E., Julge, K., Voor, T., & 

Mikelsaar, M. (2001). Allergy development and the 

intestinal microflora during the first year of life. 

Journal of Allergy and Clinical Immunology, 108 (4), 

516–520. https: //doi. org/10.1067/MAI.2001.118130 

[7] Bull, M., Plummer, S., Marchesi, J., & 

Mahenthiralingam, E. (2013a). The life history of 

Lactobacillus acidophilus as a probiotic: a tale of 

revisionary taxonomy, misidentification and 

commercial success. FEMS Microbiology Letters, 349 

(2), 77–87. https: //doi. org/10.1111/1574-6968.12293 

[8] Bull, M., Plummer, S., Marchesi, J., & 

Mahenthiralingam, E. (2013b). The life history of 

Lactobacillus acidophilus as a probiotic: A tale of 

revisionary taxonomy, misidentification and 

commercial success. FEMS Microbiology Letters, 349 

(2), 77–87. https: //doi. org/10.1111/1574-6968.12293 

[9] Candra, R. H., Jamarun, N., Zain, M., & Yanti, G. 

(2021). Nutrients Composition of Tithonia diversifolia 

Fermented by Lactobacillus plantarum and Aspergillus 

ficuum at Different Fermentation Time. Quest 

Journals Journal of Research in Agriculture and 

Animal Science, 8 (2), 2321–9459. www.questjournals. 

org 

[10] Castro-González, J. M., Castro, P., Sandoval, H., & 

Castro-Sandoval, D. (2019). Probiotic lactobacilli 

precautions. Frontiers in Microbiology, 10 (MAR), 

375. https: //doi. 

org/10.3389/FMICB.2019.00375/BIBTEX 

[11] Chee, W. J. Y., Chew, S. Y., & Than, L. T. L. (2020). 

Vaginal microbiota and the potential of Lactobacillus 

derivatives in maintaining vaginal health. Microbial 

Cell Factories, 19 (1). https: //doi. 

org/10.1186/S12934-020-01464-4 

[12] Chung, H. J., Yu, J. G., Lee, I. A., Liu, M. J., Shen, Y. 

F., Sharma, S. P., Jamal, M. A. H. M., Yoo, J. H., Kim, 

H. J., & Hong, S. T. (2016). Intestinal removal of free 

fatty acids from hosts by Lactobacilli for the treatment 

of obesity. FEBS Open Bio, 6 (1), 64. https: //doi. 

org/10.1002/2211-5463.12024 

[13] Claesson, M. J., Van Sinderen, D., & O’Toole, P. W. 

(2007). The genus Lactobacillus — a genomic basis 

for understanding its diversity. FEMS Microbiology 

Letters, 269 (1), 22–28. https: //doi. 

org/10.1111/J.1574-6968.2006.00596. X 

[14] De Angelis, M., Bottacini, F., Fosso, B., Kelleher, P., 

Calasso, M., Di Cagno, R., Ventura, M., Picardi, E., 

Van Sinderen, D., & Gobbetti, M. (2014). 

Lactobacillus rossiae, a Vitamin B12 Producer, 

Represents a Metabolically Versatile Species within 

the Genus Lactobacillus. PLoS ONE, 9 (9). https: //doi. 

org/10.1371/JOURNAL. PONE.0107232 

[15] Di Cerbo, A., Palmieri, B., Aponte, M., Morales-

Medina, J. C., & Iannitti, T. (2016). Mechanisms and 

therapeutic effectiveness of lactobacilli. Journal of 

Clinical Pathology, 69 (3), 187. https: //doi. 

org/10.1136/JCLINPATH-2015-202976 

[16] Dr. Willem de Vos, D. J. H. (2008, September). (PDF) 

Vitamin B12 synthesis in Lactobacillus reuteri. 

Microbial Cell Factories. https: //www.researchgate. 

net/publication/230910570_Vitamin_B12_synthesis_in

_Lactobacillus_reuteri 

[17] Farzad Rahmati. (2017). (PDF) Characterization of 

Lactobacillus, Bacillus and Saccharomyces isolated 

from Iranian traditional dairy products for potential 

sources of starter cultures | Farzad Rahmati-

Academia. edu. AIMS Microbiology. https: //doi. 

org/10.3934/microbiol.2017.4.815 

[18] Guandalini, S. (2011). Probiotics for prevention and 

treatment of diarrhea. Journal of Clinical 

Gastroenterology, 45 Suppl (SUPPL.3). https: //doi. 

org/10.1097/MCG.0B013E3182257E98 

[19] Gul, O., & Atalar, I. (2018). Different stress tolerance 

of spray and freeze dried Lactobacillus casei Shirota 

microcapsules with different encapsulating agents. 

Food Science and Biotechnology, 28 (3), 807–816. 

https: //doi. org/10.1007/S10068-018-0507-X 

[20] Hathout, A. S., Mohamed, S. R., El-Nekeety, A. A., 

Hassan, N. S., Aly, S. E., & Abdel-Wahhab, M. A. 

(2011). Ability of Lactobacillus casei and 

Lactobacillus reuteri to protect against oxidative stress 

in rats fed aflatoxins-contaminated diet. Toxicon : 

Official Journal of the International Society on 

Toxinology, 58 (2), 179–186. https: //doi. 

org/10.1016/J. TOXICON.2011.05.015 

[21] Hill, D., Sugrue, I., Tobin, C., Hill, C., Stanton, C., & 

Ross, R. P. (2018). The Lactobacillus casei Group: 

History and Health Related Applications. Frontiers in 

Microbiology, 9 (SEP). https: //doi. 

org/10.3389/FMICB.2018.02107 

[22] Hilty, M., Burke, C., Pedro, H., Cardenas, P., Bush, A., 

Paper ID: SR22829204011 DOI: 10.21275/SR22829204011 175 



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

SJIF (2022): 7.942 

Volume 11 Issue 9, September 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Bossley, C., Davies, J., Ervine, A., Poulter, L., Pachter, 

L., Moffatt, M. F., & Cookson, W. O. C. (2010). 

Disordered microbial communities in asthmatic 

airways. PLoS ONE, 5 (1). https: //doi. 

org/10.1371/JOURNAL. PONE.0008578 

[23] Hosseini Nezhad, M., Hussain, M. A., & Britz, M. L. 

(2015a). Stress responses in probiotic Lactobacillus 

casei. Critical Reviews in Food Science and Nutrition, 

55 (6), 740–749. https: //doi. 

org/10.1080/10408398.2012.675601 

[24] Hosseini Nezhad, M., Hussain, M. A., & Britz, M. L. 

(2015b). Stress Responses in Probiotic Lactobacillus 

casei. Critical Reviews in Food Science and Nutrition, 

55 (6), 740–749. https: //doi. 

org/10.1080/10408398.2012.675601 

[25] Huang, J., Zhang, J., Wang, X., Jin, Z., Zhang, P., Su, 

H., & Sun, X. (2022). Effect of Probiotics on 

Respiratory Tract Allergic Disease and Gut 

Microbiota. Frontiers in Nutrition, 9, 821900. https: 

//doi. org/10.3389/FNUT.2022.821900 

[26] Ilhan, Z. E., Łaniewski, P., Thomas, N., Roe, D. J., 

Chase, D. M., & Herbst-Kralovetz, M. M. (2019). 

Deciphering the complex interplay between 

microbiota, HPV, inflammation and cancer through 

cervicovaginal metabolic profiling. EBioMedicine, 44, 

675. https: //doi. org/10.1016/J. EBIOM.2019.04.028 

[27] J Nowroozi, M Mirzaii, M. N. (2004). (PDF) Study of 

Lactobacillus as Probiotic Bacteria. Iranian J Publ 

Health. https: //www.researchgate. 

net/publication/237806792_Study_of_Lactobacillus_as

_Probiotic_Bacteria 

[28] Jeong, J. J., Park, H. J., Cha, M. G., Park, E., Won, S. 

M., Ganesan, R., Gupta, H., Gebru, Y. A., Sharma, S. 

P., Lee, S. B., Kwon, G. H., Jeong, M. K., Min, B. H., 

Hyun, J. Y., Eom, J. A., Yoon, S. J., Choi, M. R., Kim, 

D. J., & Suk, K. T. (2022). The Lactobacillus as a 

Probiotic: Focusing on Liver Diseases. 

Microorganisms, 10 (2). https: //doi. 

org/10.3390/MICROORGANISMS10020288 

[29] Kalliomäki, M., Salminen, S., Arvilommi, H., Kero, P., 

Koskinen, P., & Isolauri, E. (2001). Probiotics in 

primary prevention of atopic disease: A randomised 

placebo-controlled trial. Lancet, 357 (9262), 1076–

1079. https: //doi. org/10.1016/S0140-6736 (00) 

04259-8 

[30] Karami, S., Roayaei, M., Hamzavi, H., Bahmani, M., 

Hassanzad-Azar, H., Leila, M., & Rafieian-Kopaei, M. 

(2017). Isolation and identification of probiotic 

Lactobacillus from local dairy and evaluating their 

antagonistic effect on pathogens. International Journal 

of Pharmaceutical Investigation, 7 (3), 137. https: 

//doi. org/10.4103/JPHI. JPHI_8_17 

[31] Kechagia, M., Basoulis, D., Konstantopoulou, S., 

Dimitriadi, D., Gyftopoulou, K., Skarmoutsou, N., & 

Fakiri, E. M. (2013). Health Benefits of Probiotics: A 

Review. ISRN Nutrition, 2013, 1–7. https: //doi. 

org/10.5402/2013/481651 

[32] Kim, J. K., Lee, K. E., Lee, S. A., Jang, H. M., & Kim, 

D. H. (2020). Interplay Between Human Gut Bacteria 

Escherichia coli and Lactobacillus mucosae in the 

Occurrence of Neuropsychiatric Disorders in Mice. 

Frontiers in Immunology, 11, 273. https: //doi. 

org/10.3389/FIMMU.2020.00273/FULL 

[33] Kirstin Hendrickson. (2022). Lactobacillus and 

Lactose Intolerance | Livestrong. com. Health. https: 

//www.livestrong. com/article/352856-lactobacillus-

and-lactose-intolerance/ 

[34] Leclercq, S., Mian, F. M., Stanisz, A. M., Bindels, L. 

B., Cambier, E., Ben-Amram, H., Koren, O., Forsythe, 

P., & Bienenstock, J. (2017). Low-dose penicillin in 

early life induces long-term changes in murine gut 

microbiota, brain cytokines and behavior. Nature 

Communications, 8. https: //doi. 

org/10.1038/NCOMMS15062 

[35] Lew, L. C., Hor, Y. Y., Yusoff, N. A. A., Choi, S. B., 

Yusoff, M. S. B., Roslan, N. S., Ahmad, A., 

Mohammad, J. A. M., Abdullah, M. F. I. L., Zakaria, 

N., Wahid, N., Sun, Z., Kwok, L. Y., Zhang, H., & 

Liong, M. T. (2019). Probiotic Lactobacillus plantarum 

P8 alleviated stress and anxiety while enhancing 

memory and cognition in stressed adults: A 

randomised, double-blind, placebo-controlled study. 

Clinical Nutrition, 38 (5), 2053–2064. https: //doi. 

org/10.1016/J. CLNU.2018.09.010 

[36] Li, L., Fang, Z., Liu, X., Hu, W., Lu, W., Lee, Y. K., 

Zhao, J., Zhang, H., & Chen, W. (2020). Lactobacillus 

reuteri attenuated allergic inflammation induced by 

HDM in the mouse and modulated gut microbes. PLoS 

ONE, 15 (4). https: //doi. org/10.1371/JOURNAL. 

PONE.0231865 

[37] Li, X., Liu, Y., Guo, X., Ma, Y., Zhang, H., & Liang, 

H. (2021). Effect of Lactobacillus casei on lipid 

metabolism and intestinal microflora in patients with 

alcoholic liver injury. European Journal of Clinical 

Nutrition 2021 75: 8, 75 (8), 1227–1236. https: //doi. 

org/10.1038/s41430-020-00852-8 

[38] Li, Z. P., Liu, J. X., Lu, L. L., Wang, L. L., Xu, L., 

Guo, Z. H., & Dong, Q. J. (2021). Overgrowth of 

Lactobacillus in gastric cancer. World Journal of 

Gastrointestinal Oncology, 13 (9), 1099. https: //doi. 

org/10.4251/WJGO. V13. I9.1099 

[39] López-Moreno, A., Suárez, A., Avanzi, C., 

Monteoliva-Sánchez, M., & Aguilera, M. (2020). 

Probiotic Strains and Intervention Total Doses for 

Modulating Obesity-Related Microbiota Dysbiosis: A 

Systematic Review and Meta-analysis. Nutrients, 12 

(7), 1–29. https: //doi. org/10.3390/NU12071921 

[40] Mazloom, K., Siddiqi, I., & Covasa, M. (2019). 

Probiotics: How Effective Are They in the Fight 

against Obesity? Nutrients, 11 (2). https: //doi. 

org/10.3390/NU11020258 

[41] Minervini, F., & Calasso, M. (2022). Lactobacillus 

casei Group. Encyclopedia of Dairy Sciences, 275–

286. https: //doi. org/10.1016/B978-0-08-100596-

5.00853-2 

[42] Mörschbächer, A. P., & Granada, C. E. (2022). 

Mapping the worldwide knowledge of antimicrobial 

substances produced by Lactobacillus spp.: A 

bibliometric analysis. Biochemical Engineering 

Journal, 180, 108343. https: //doi. org/10.1016/J. 

BEJ.2022.108343 

[43] Nagpal, R., Kumar, A., Kumar, M., Behare, P. V., Jain, 

S., & Yadav, H. (2012). Probiotics, their health 

benefits and applications for developing healthier 

foods: a review. FEMS Microbiology Letters, 334 (1), 

1–15. https: //doi. org/10.1111/J.1574-

Paper ID: SR22829204011 DOI: 10.21275/SR22829204011 176 



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

SJIF (2022): 7.942 

Volume 11 Issue 9, September 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

6968.2012.02593. X 

[44] Nieto-Martinez, R., Carrera-Boada, C., & Corpas, E. 

(2021). Diabetes Mellitus as a Risk Factor for Aging. 

Endocrinology of Aging, 577–606. https: //doi. 

org/10.1016/B978-0-12-819667-0.00018-4 

[45] Oh, H. Y., Seo, S. S., Kong, J. S., Lee, J. K., & Kim, 

M. K. (2015). Association between Obesity and 

Cervical Microflora Dominated by Lactobacillus iners 

in Korean Women. Journal of Clinical Microbiology, 

53 (10), 3304. https: //doi. org/10.1128/JCM.01387-15 

[46] Puya Yazdi, M. (2021, September 9).10+ Health 

Benefits of Lactobacillus casei Probiotics-SelfDecode 

Supplements. Self Decode. https: //supplements. 

selfdecode. com/blog/l-casei/ 

[47] Qin, S., Huang, Z., Wang, Y., Pei, L., & Shen, Y. 

(2021). Probiotic potential of Lactobacillus isolated 

from horses and its therapeutic effect on DSS-induced 

colitis in mice. Microbial Pathogenesis, 105216. https: 

//doi. org/10.1016/J. MICPATH.2021.105216 

[48] Ranjha, M. M. A. N., Shafique, B., Batool, M., 

Kowalczewski, P. Ł., Shehzad, Q., Usman, M., 

Manzoor, M. F., Zahra, S. M., Yaqub, S., & Aadil, R. 

M. (2021). Nutritional and Health Potential of 

Probiotics: A Review. Applied Sciences 2021, Vol.11, 

Page 11204, 11 (23), 11204. https: //doi. 

org/10.3390/APP112311204 

[49] Reale, A., Di Renzo, T., Rossi, F., Zotta, T., Iacumin, 

L., Preziuso, M., Parente, E., Sorrentino, E., & 

Coppola, R. (2015). Tolerance of Lactobacillus casei, 

Lactobacillus paracasei and Lactobacillus rhamnosus 

strains to stress factors encountered in food processing 

and in the gastro-intestinal tract. LWT-Food Science 

and Technology, 60 (2), 721–728. https: //doi. 

org/10.1016/J. LWT.2014.10.022 

[50] Rosing, J. A., Walker, K. C., Jensen, B. A. H., & 

Heitmann, B. L. (2017). Oral Lactobacillus Counts 

Predict Weight Gain Susceptibility: A 6-Year Follow-

Up Study. Obesity Facts, 10 (5), 473. https: //doi. 

org/10.1159/000478095 

[51] Ruiz-Palacios, G. M., Pérez-Schael, I., Velázquez, F. 

R., Abate, H., Breuer, T., Clemens, S. C., Cheuvart, B., 

Espinoza, F., Gillard, P., Innis, B. L., Cervantes, Y., 

Linhares, A. C., López, P., Macías-Parra, M., Ortega-

Barría, E., Richardson, V., Rivera-Medina, D. M., 

Rivera, L., Salinas, B., … O’Ryan, M. (2006). Safety 

and Efficacy of an Attenuated Vaccine against Severe 

Rotavirus Gastroenteritis. New England Journal of 

Medicine, 354 (1), 11–22. https: //doi. 

org/10.1056/NEJMOA052434 

[52] Salami, M. (2021). Interplay of Good Bacteria and 

Central Nervous System: Cognitive Aspects and 

Mechanistic Considerations. Frontiers in 

Neuroscience, 15. https: //doi. 

org/10.3389/FNINS.2021.613120 

[53] Salminen, M. K., Rautelin, H., Tynkkynen, S., Poussa, 

T., Saxelin, M., Valtonen, V., & Järvinen, A. (2004). 

Lactobacillus Bacteremia, Clinical Significance, and 

Patient Outcome, with Special Focus on Probiotic L. 

Rhamnosus GG. Clinical Infectious Diseases, 38 (1), 

62–69. https: //doi. org/10.1086/380455/2/38-1-62-

TBL005. GIF 

[54] Salvetti, E., Torriani, S., & Felis, G. E. (2012). The 

Genus Lactobacillus: A Taxonomic Update. Probiotics 

and Antimicrobial Proteins, 4 (4), 217–226. https: 

//doi. org/10.1007/S12602-012-9117-8 

[55] Sanders, M. E., Merenstein, D., Merrifield, C. A., & 

Hutkins, R. (2018). Probiotics for human use. Nutrition 

Bulletin, 43 (3), 212–225. https: //doi. 

org/10.1111/NBU.12334 

[56] Skerman, V. B. D., McGowan, V., & Sneath, P. H. A. 

(1980). Approved lists of bacterial names. 

International Journal of Systematic Bacteriology, 30 

(1), 225–420. https: //doi. org/10.1099/00207713-30-1-

225 

[57] Slattery, C., Cotter, P. D., & O’Toole, P. W. (2019). 

Analysis of Health Benefits Conferred by 

Lactobacillus Species from Kefir. Nutrients, 11 (6). 

https: //doi. org/10.3390/NU11061252 

[58] Spangler, J. R., Caruana, J. C., Medintz, I. L., & 

Walper, S. A. (2021). Harnessing the potential of 

Lactobacillus species for therapeutic delivery at the 

lumenal-mucosal interface. Future Science OA, 7 (4). 

https: //doi. org/10.2144/FSOA-2020-0153 

[59] Strandwitz, P. (2018). Neurotransmitter modulation by 

the gut microbiota. Brain Research, 1693, 128–133. 

https: //doi. org/10.1016/J. BRAINRES.2018.03.015 

[60] Takada, M., Nishida, K., Gondo, Y., Kikuchi-

Hayakawa, H., Ishikawa, H., Suda, K., Kawai, M., 

Hoshi, R., Kuwano, Y., Miyazaki, K., & Rokutan, K. 

(2017). Beneficial effects of Lactobacillus casei strain 

Shirota on academic stress-induced sleep disturbance 

in healthy adults: a double-blind, randomised, placebo-

controlled trial. Beneficial Microbes, 8 (2), 153–162. 

https: //doi. org/10.3920/BM2016.0150 

[61] Takada, M., Nishida, K., Kataoka-Kato, A., Gondo, Y., 

Ishikawa, H., Suda, K., Kawai, M., Hoshi, R., 

Watanabe, O., Igarashi, T., Kuwano, Y., Miyazaki, K., 

& Rokutan, K. (2016). Probiotic Lactobacillus casei 

strain Shirota relieves stress-associated symptoms by 

modulating the gut–brain interaction in human and 

animal models. Neurogastroenterology & Motility, 28 

(7), 1027–1036. https: //doi. org/10.1111/NMO.12804 

[62] Tukenmez, U., Aktas, B., Aslim, B., & Yavuz, S. 

(2019). The relationship between the structural 

characteristics of lactobacilli-EPS and its ability to 

induce apoptosis in colon cancer cells in vitro. 

Scientific Reports, 9 (1). https: //doi. 

org/10.1038/S41598-019-44753-8 

[63] Van Der Heijden, F. L., Van Neerven, R. J. J., & 

Kapsenberg, M. L. (2008). Relationship between 

facilitated allergen presentation and the presence of 

allergen-specific IgE in serum of atopic patients. 

Clinical and Experimental Immunology, 99 (2), 289–

293. https: //doi. org/10.1111/J.1365-2249.1995. 

TB05547. X 

[64] Wang, K.-K., He, K.-Y., Yang, J.-Y., Liu, M.-J., Guo, 

J.-R., Liang, J.-Y., Wang, J.-H., Xu, Z.-X., & Jian, Y.-

P. (2022). Lactobacillus Suppresses Tumorigenesis of 

Oropharyngeal Cancer via Enhancing Anti-Tumor 

Immune Response. Frontiers in Cell and 

Developmental Biology, 10, 1. https: //doi. 

org/10.3389/FCELL.2022.842153 

[65] Wilkins, T., Sequoia, J., Jennings, W., & Dorn, B. 

(2017). Probiotics for Gastrointestinal Conditions: A 

Summary of the Evidence.96. www.aafp. org/afp.  

[66] Wu, C., Zhang, J., Wang, M., Du, G., & Chen, J. 

Paper ID: SR22829204011 DOI: 10.21275/SR22829204011 177 



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

SJIF (2022): 7.942 

Volume 11 Issue 9, September 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

(2012a). Lactobacillus casei combats acid stress by 

maintaining cell membrane functionality. Journal of 

Industrial Microbiology and Biotechnology, 39 (7), 

1031–1039. https: //doi. org/10.1007/S10295-012-

1104-2 

[67] Wu, C., Zhang, J., Wang, M., Du, G., & Chen, J. 

(2012b). Lactobacillus casei combats acid stress by 

maintaining cell membrane functionality. Journal of 

Industrial Microbiology and Biotechnology, 39 (7), 

1031–1039. https: //doi. org/10.1007/S10295-012-

1104-2 

[68] Yang, B., Lu, P., Li, M. X., Cai, X. L., Xiong, W. Y., 

Hou, H. J., Ha, X. Q., & Kantarçeken, B. (2019). A 

meta-analysis of the effects of probiotics and 

synbiotics in children with acute diarrhea. Medicine, 

98 (37). https: //doi. 

org/10.1097/MD.0000000000016618 

[69] Yang, B., Yue, Y., Chen, Y., Ding, M., Li, B., Wang, 

L., Wang, Q., Stanton, C., Ross, R. P., Zhao, J., Zhang, 

H., & Chen, W. (2021). Lactobacillus plantarum 

CCFM1143 Alleviates Chronic Diarrhea via 

Inflammation Regulation and Gut Microbiota 

Modulation: A Double-Blind, Randomized, Placebo-

Controlled Study. Frontiers in Immunology, 12, 1. 

https: //doi. org/10.3389/FIMMU.2021.746585 

[70] Yang, X., Da, M., Zhang, W., Qi, Q., Zhang, C., & 

Han, S. (2018). Role of Lactobacillus in cervical 

cancer. Cancer Management and Research, 10, 1219. 

https: //doi. org/10.2147/CMAR. S165228 

[71] Yavuz, S. T., Koc, O., Gungor, A., Gok, F., Hawley, 

J., O’Brien, C., Thomas, M., Brodlie, M., Michaelis, 

L., Mota, I., Gaspar, Â., Piedade, S., Sampaio, G., 

Dias, J. G., Paiva, M., Morais-Almeida, M., 

Madureira, C., Lopes, T., Lopes, S., … Vaquero, I. 

(2016).4th Pediatric Allergy and Asthma Meeting 

(PAAM). Clinical and Translational Allergy, 6 (Suppl 

1), 1. https: //doi. org/10.1186/S13601-016-0117-8 

[72] Zotta, T., Parente, E., & Ricciardi, A. (2017). Aerobic 

metabolism in the genus Lactobacillus: impact on 

stress response and potential applications in the food 

industry. Journal of Applied Microbiology, 122 (4), 

857–869. https: //doi. org/10.1111/JAM.13399 

[73] Hori T, Matsuda K, Oishi K. Probiotics: A Dietary 

Factor to Modulate the Gut Microbiome, Host Immune 

System, and Gut-Brain Interaction. 

Microorganisms.2020 Sep 11; 8 (9): 1401. doi: 

10.3390/microorganisms8091401 PMID: 32933067; 

PMCID: PMC7563712.  

[74] Ravinder Nagpal, Ashwani Kumar, Manoj Kumar, 

Pradip V. Behare, Shalini Jain, Hariom Yadav, 

Probiotics, their health benefits and applications for 

developing healthier foods: a review, FEMS 

Microbiology Letters, Volume 334, Issue 1, September 

2012, Pages 1–15, https: //doi. org/10.1111/j.1574-

6968.2012.02593. x 

[75] Terpou, Antonia, Papadaki, Aikaterini Lappa, Iliada K. 

Kachrimanidou, Vasiliki Bosnea, Loulouda A. 

Kopsahelis, Nikolaos.2019. Probiotics in food systems: 

significance and emerging strategies towards improved 

viability and delivery of enhanced beneficial value. 

Nutrients 11 (7), https: //www.researchgate. 

net/publication/334459663_Probiotics_in_Food_Syste

ms_Significance_and_Emerging_Strategies_Towards_

Improved_Viability_and_Delivery_of_Enhanced_Ben

eficial_Value  

 

 

Paper ID: SR22829204011 DOI: 10.21275/SR22829204011 178 




