 (
ANNQUEST MAY 2022
 
ISSN: 2321-3043                                                                                                                                                                 
)www.stannsannquest.com
ROLE OF PROBIOTICS IN OBESITY 
Dr. Meena Kumari Patangay, Mrs. Hannah Jessie Francis, Mrs. Y.V. Phani Kumari, Sakshi Lahoti, N. Spandana, C. Arundathi, A. Prathyusha, Sravya Tella
Department of Nutrition,  St. Ann’s College for Women, Hyderabad.
  


ANNQUEST (10&11) 25-32	Page 25

ABSTRACT: 
Obesity is a major public health issue as it is related to several chronic disorders, including type-2 diabetes, high blood pressure, dyslipidemia, cardiovascular diseases and cancer, among others. Our research shows that the gut microbiota is involved in obesity and metabolic disorders, revealing that obese animal and human subjects have alterations in the composition of the gut microbiota compared to their lean counterparts. Moreover, it has been observed in germ-free mice that transplantation of the microbiota of either obese or lean mice influences body weight, suggesting that the gut ecosystem is a relevant target for weight management. Certain strains of probiotics may regulate body weight by influencing the host's metabolic, neuroendocrine and immune functions. Taken together, our knowledge about the influence of gut microbiota on obesity is progressing. Therefore, modulation of its composition through probiotics may provide new opportunities to manage overweight and obesity.
Prevention and improvement of disease symptoms are important issues, and probiotics are suggested as a good treatment for controlling the obesity. Human gut microbiota has different community structures. Because gut microbial composition is assumed to be linked to probiotic function, this study evaluated the efficacy of probiotics on obesity-related clinical markers according to gut microbial enterotype. 
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INTRODUCTION  
Our body is like a planet populated by myriad microorganisms. Microbial colonizers constitute an important functional part of animals. Microbial colonization is critical for nutrition, body growth, induction, and regulation of immunity, endocrine homeostasis, maturation of the central nervous system. [1] 
Prebiotics, probiotics, diet, antibiotics, and surgery may alter gut microbiota, which directly have an impact on the prevalence of metabolic diseases and obesity.
 The journal Frontiers in Microbiology cites the definition of probiotics as “live microorganisms that, when administered in adequate amounts, confer a health benefit on the host.”
They can be found in yogurt, fermented foods and can be given as dietary supplements.
 Probiotics are also defined as " friendly" bacteria, they are the cornerstone of any successful health program as they restore a healthy balance between friendly and" bad" bacteria in the intestinal tract, a balance that is critical for the health of the entire body. [2]
Microbes recognize a number of different host endocrine molecules, including adrenaline, noradrenaline, sex hormones, and thyroid hormones, and can even change aspects of their metabolism and virulence in response to these signals. The dysbiosis can lead to intestinal inflammation and endocrine diseases like thyroid. [3]
They play an important role in the prevention of obesity. Many studies indicated that overweight/obesity is usually associated with elevated levels of plasma lipid profiles associated with impaired glucose metabolism [3] Intestinal bacteria also play a role in vitamin synthesis (vitamin K, folic acid, vitamin B2, B3, B5, B6, B7, and B12 digestion of dietary fibers, regulation of the immune response, and mental disorders. In regard to nutrition, the composition of the microbiota can be positively influenced by dietary fibers and other probiotic factors. [4]
 Probiotics contain a variety of microorganisms. The most common ones are the bacteria that belong to groups called Bifidobacterium and Lactobacillus. 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. Other bacteria are also used as probiotics, and so are yeasts such as Saccharomyces boulardii. Different types of probiotics may have different effects. For example, if a specific kind of Lactobacillus helps prevent an illness, that doesn’t necessarily mean that another kind of Lactobacillus or any of the Bifidobacterium probiotics would do the same thing [5].
Obesity is an altered health condition, which is a resultant of irregular energy intake and energy balance, changes in gut microbiota, and improper diet with the influence of genetic makeup and environmental factors. Obesity is now a major and a common public health issue as it manifests from or leads to several chronic disorders, including type-2 diabetes, high blood pressure, dyslipidemia, cardiovascular diseases and cancer, among others [6]. An imbalance between energy intake and energy expenditure in genetically susceptible individuals is considered the most important cause of obesity development. Environmental and lifestyle factors, such as an increased intake of energy-dense food and a reduction of physical activity, are frequently identified as the most common conditions that favor energy imbalance [7]. Probiotics thus play an important role in the prevention of obesity.
 Also, administration of probiotics to obese or overweight patients and experimental studies show that loss of weight is seen in obese and overweight patients.
Probiotics offer a wide range of health benefits. However, their effects on weight are mixed and seem to depend on the type of probiotic. Lactic acid bacteria consumption include:  (i) improving intestinal tract health; (ii) enhancing the immune system, synthesizing and enhancing the bioavailability of nutrients; (iii) reducing symptoms of lactose intolerance, decreasing the prevalence of allergy in susceptible individuals; and (iv) reducing risk of certain cancers. [8] 
This article is to understand the impact of regular intake of probiotics and it' s association with weight loss.
It helps us to understand which microbes are particularly involved in aiding weight loss.
Further studies will be done to know the effect of probiotics on obesity.
 DISCUSSION 
In one of the studies, analysis of 125 obese men and women, published in British Journal of Nutrition, it was found that probiotic supplementation helped obese women lose weight and maintain their weight loss over a 24-week period while following a reduced-calorie diet. The women taking the probiotic supplement lost significantly more weight than women in the control group, who also followed a reduced-calorie diet but did not take the probiotic supplement. [9]
Probiotics decrease the absorption of certain macronutrients which can lead to weight loss and fat loss. [10]
In one of the methodologies, transplantation of gut bacteria was used to study the inter relation between gut bacteria and obesity and hence gut bacteria from mice with obesity were transplanted into the guts of lean mice and the lean mice developed obesity. [11]

Another study focused on studying visceral fat - the fat that accumulates near the liver, stomach, and intestines and increases the risk for many diseases, as an index. 
The study included 90 adults with overweight and obesity and it was found that taking a probiotic supplement for 12 weeks had a favorable effect on participants' visceral fat. [12]
In one method reviewed, limited calorie speed (1500 kcal / day) was studied when subjects were integrated with cheese (50 g/ day) containing probiotics (lactobacillus plantarum) for three weeks, it was found that it significantly reduced the body mass index (IMC) in obese patients. However, it emphasized more research is needed to explain the strain's health benefits.  
In a series of cross sectional national surveys- The National Health and Nutrition Examination  surveys of 4,115 adult men and women conducted in 1999 and 2000 by the United States Centers for Disease Control and Prevention., National Center for Health Statistics, showed that the age-adjusted prevalence of obesity and overweight among US adults was 30.5 and 64.599-2000, respectively, compared to 22.9 and 55.9% in NHANES III ( 1988-1994; P and lt; 0.001).Racial / ethnic groups did not differ significantly in the prevalence of obesity or overweight. More recent data from NHANES show no significant change in the prevalence of obesity among men and women between 2003-2004 and 2005-2006. Interestingly, the prevalence of obesity was relatively low and stable between 1960 and 1980, but more than doubled from 15% in 1980 to 34% in 2006, and maintains the same rate today - 33.4 % based on data from WHO 2014. 
This possible stabilization of obesity trends may be a first sign of a plateau in the obesity epidemic. They conducted a multicenter, double-blind, randomized, placebo-controlled study which included administration of fermented milk containing Lactobacillus gasseri SBT2055 for 12 weeks. The results showed a significant reduction of  visceral and subcutaneous abdominal fat by an average of 4.6 and 5, respectively. It was measured by computed tomography. Body weight and BMI also decreased significantly by approximately 1.5% (P and 001) only in the active treated group indicating a beneficial influence of Lactobacillus gasseri on metabolic disorders [13]. 
 
A part of the above study evaluated the impact of a perinatal probiotic intervention on children's growth patterns and overweight development during a 10-year follow-up. It involved administration of Lactobacillus rhamnosus  GG which was started 4 weeks before the expected delivery and was extended by 6 months after birth. This was done, apparently, to alter the growth pattern of the child by limiting excessive weight gain during the first years of life. The study indicated pronounced changes at the age of 4 with lack of efficiency at other stages. [14]
 
Another multicenter, double-blind, randomized, placebo-controlled study was conducted by Kadooka et al. in adults with a higher BMI and an area of ​​visceral abdominal fat. In this, the subjects were administered fermented milk containing Lactobacillus gasseri LG2055 or fermented milk only for 12 weeks. It showed a 4.6% and 3.3% decrease respectively in the visceral and subcutaneous abdominal fat areas. Body weight was reduced by 1.4% and BMI by 1.5%. This study also included, administration of Lactobacillus rhamnosus GG to pregnant women during the four weeks of pregnancy and to the baby during the first 6 months of life has been associated with reduced weight gain [15]
 Another study consisted of twenty-eight healthy, but overweight individuals (m = 10; f = 18). The study had an inclusion criteria- body mass index (BMI) between 25 and 32 kg/m2 and aged 18–60 and   an exclusion criteria- participants with heart disease, kidney disease, diabetes mellitus, liver disease, lactose intolerance or recent major surgery were excluded from the study and those taking medications known to affect lipid metabolism 
[bookmark: _oc7zy1jh24ys]Experimental protocol of the above mentioned study was as follows:
A placebo controlled, double-blind cross-over clinical investigation using a Latin square sequence design was used. It consisted of three 43 day phases, each separated by a six week wash out period. Participants were randomized to one of three treatment arms per phase The treatments of the study included  (a) control yogurt; (b) yogurt containing 1.39 × 109 colony-forming units (CFU) of microencapsulated BSH-active LA bacteria; and c) yogurt containing 1.08 × 109 CFU microencapsulated FAE-active LF bacteria. The study ensured each participant received all treatments in the course of the study. They incorporated 4 g of wheat bran with supper, to act as prebiotics. Meals were consumed either under supervision or were rightly packed for take away. To ensure compliance with diet, participants had to return empty containers. Fecal microbial abundance was used as an indicator of consumption and degree of colonization Individual basal energy requirements were determined using certain equations and calculation [16]
Another method in the study being reviewed was to analyze body composition of study participants, using dual-energy X-ray absorptiometry (DXA) (General Electric Lunar Digital Prodigy Advance, Madison, WI, USA) in order to determine overall total fat mass and total lean mass, at the start and end of each phase. The data of results were analyzed with the corresponding volume integration software (Encore 2005, version 9.30.044; General Electric Lunar Digital Prodigy Advance, Madison, WI, USA).
Differences between treatments at baseline and endpoint for body composition were compared by analysis of variance (ANOVA) model for determination of diet effects. Apparently, diet effects were found to be significant, Least Squares Means tests were also used to identify differences between individual diets. Twenty-eight participants (10 males and 18 females) completed the entire trial.
Body weight fluctuation within each phase was less than 5% as the total lean mass and total fat mass at the endpoint did not differ greatly. However, total fat mass decreased by 3% from baseline in response to LF, by 4% in response to LA and by 1% response to control treatment. [16]
 Another double-blind, randomized, parallel, placebo-controlled clinical trial study was reviewed The participants were aged 18–65 with a BMI between 28.0–34.9 and a waist to hip ratio of   ≥ 0.83 for females and   ≥ 0.88 for males. Exclusion criteria included, use of medications like laxatives, immunomodulatory drugs, anti-obesity drugs in the previous 3 months, fiber supplements, excess Vitamin D Supplements or probiotics in the previous 6 weeks. People with diseases like type 1, type 2 diabetes, CVD, history of bariatric surgery. Also those who went through a weight loss program, those who have been pregnant recently or planning pregnancy within 6 months or lactating, those with drug and alcohol abuse were also excluded. They had to follow separate visits for screening and baseline assessments, participants had to use the study product for six months, pay clinic visits every 2 months, with in-between contacts via telephone to track compliance and adverse situations, if any. After intervention, one more follow-up clinic visit, one month after the end of the dietary intervention (month 7) was conducted.
Compliance was monitored by the following methods: 
1) Participants reporting product intake through given specific check-list  
2) Participants returning all used and unused sachets to the site to count the number of opened sachets per the number of treatment days 
3) Analyses of fecal samples for the presence of B420 with qPCR from all participants who returned a fecal sample at the six-month visit.
The results of this study showed that changes in circulating zonulin levels correlated with changes in trunk fat mass and that the probiotic B420 with or without Litesse Ultra polydextrose (sachets) can reduce body fat mass, waist circumference. [17] 
Research into the health effects of probiotics has grown tremendously over the past 20 years, as have sales of probiotic supplements. Even though scientists are still investigating how probiotics work in the body. Probiotics may reduce the number of calories you absorb from food. They also affect levels of hormones and proteins related to appetite and fat storage, as well as potentially reduce inflammation, which can drive obesity.
Those who take probiotics with their healthy diet and exercise program may enjoy a higher calorie burn even during inactive periods.
World Health Organisation (WHO) global estimates indicate that 39% of adults are overweight and 13% are obese and trends suggest that levels will continue to rise as a result of current dietary habits and sedentary lifestyles.
We all know that fermented foods have a strong bio culture and in particular, they are good in both kinds of probiotics-which fight weight loss as well as boost gut health. [18]
Some studies suggest that gut bacteria may play a great role in body weight regulation.
We found that according to a study, certain probiotics have shown to move some of the extra fat that is consumed out of the body before it can cause problems. The study suggested that probiotics may help to reduce the amount of additional fat that is stored in the body. The reduction of increased fat stored occurred even with excess food intake. [19]
 Bifidobacterium is believed to help us digest fiber and other tough carbs that our body can’t digest on its own. In fact, they can also help prevent further weight gain, after you have reached that weight loss plateau. However, as tough as it sounds, sourcing them is not that difficult. [20] 
 Specifically, lactobacillus, a part of the entire gastrointestinal tract's microbiota, has shown to contribute to weight regulation. Fermented foods have a strong bio culture and in particular, they are good in both kinds of probiotics-which fight weight loss as well as boost gut health. [21]
CONCLUSION: 
Molecular studies provide spectral insight into the microbial communities that inhabit the human gut and allow the identification of changes that are associated with diseases and inflammation. Better knowledge of the contributions of microbial symbionts to host health will certainly help in the design of novel interventions to improve symbiosis and combat diseases like obesity.
People with obesity tend to have less diverse gut bacteria than lean people. Those with obesity who have less diverse gut bacteria tend to gain more weight than people with obesity who have more diverse gut bacteria. Probiotic supplements contain large doses of live bacteria, typically Lactobacilli and Bifidobacteria, that may contribute to improving the composition of colonic gut bacteria and promote health. Hence, including probiotics in the diet can help and manage obesity 
Finally, a variety of factors affect the diversity and composition of the gut microbiota, and may lead to ecological disorders related to weight gain and obesity. Specifically, diet, physical activity, dietary supplements, medications, and bariatric surgery all affect the gut microbiota. The influence of the gut microbiota on metabolism, hormone balance, neurotransmitter function and the brain can play an important role in weight management and obesity treatment. In addition, the use of probiotics and prebiotics has improved the composition of intestinal bacteria, and has achieved gratifying results in the prevention and treatment of obesity.
Your gut microbiome is very special and totally unique to you. Ultimately, this means you can control its composition and diversity well. Therefore, when it comes to gut bacteria, weight is a factor that can be changed.
Your lifestyle has a real impact on the diversity of your gut microbiome and your susceptibility to weight gain and obesity. Eating more plant foods, prebiotic fibre and more physical exercise can enhance the function of intestinal microbes.
By doing this, you can increase the number of health-promoting bacteria and their beneficial functions. It is in this way that you can maintain a healthy weight because your intestinal barrier will effectively protect you from inflammation and rising metabolic indicators.
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