Role of Nutrition and Pre-Probiotics in mental health during COVID-19 Pandemic
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Abstract
The SARS-COV-2 epidemic recorded 78630 infections, and 2747 deaths in China so far and got spread to 46 other countries. 3664 cases have been reported as of February 27. As per the WHO, the outbreak has been declared a health threat globally. Until 5 April 2023 762201169 confirmed cases have been reported so far to the Who, which include 6889743 deaths. From January 32020 to April 12, 2023, India has reported 44768172 Covid 19 cases and 531000 deaths to the WHO so far. 22666424273 doses of vaccines have been administered as of April 10, 2023. The supplementation of probiotics helps in the reduction of oxidative stress and inflammation biomarkers due to their effect on increasing glutathione concentration, hydroxyl radicals, and scavenging superoxide and in adipocytes decreasing the gene expression of IL-6. The main purpose of the chapter is to summarise the latest information on the disease and the possible role of probiotics. A lot of research has been done on the nutrient’s powerful role such as omega 3 fatty acids, C, D, A, and other antioxidants. Pre-Probiotics too play an important role. Antioxidants and prebiotics create an environment in which bacteria are beneficial and the healing process can thrive. I was thus interested in finding the written review documents on the role of prebiotics in combating covid 19 and getting them incorporated into my research.
Keywords: Prebiotic. Probiotics, Nutrition, COVID-19, Nutrients









Introduction
Spreading of COVID-19
On January 7, 2020, a modern strain of coronavirus called SARS-CoV-2 was found in Wuhan, China. This infection has caused arrangement of respiratory diseases called as coronavirus 2019 (COVID-19). At first, 27 cases of pneumonia were detailed and these patients were found to have been uncovered to the Wuhan creature showcase, which was afterward closed and completely cleaned. Iran and France had passing rates over 3.41% due to COVID-19, whereas Italy, Japan, the Republic of Korea and the Joined together States had moderately lower passing rates.
At the conclusion of December 2019, a already obscure infection showed up within the city of Wuhan, Hubei Territory, China. This unused malady, at first called pneumonia of obscure cause, rapidly pulled in the consideration of wellbeing specialists and the worldwide community. The malady was characterized by pneumonia-like side effects such as hack, fever and trouble breathing, raising concerns approximately its potential seriousness and contagiousness. As therapeutic specialists and researchers started to examine the episode, it got to be clear that the illness had spread among individuals who gone by or had near contact with Wuhan's fish and live creature markets. In any case, assist inquire about appeared that there was too human-to-human transmission, recommending that the infection may have been infectious. Due to the direness of the circumstance, Chinese wellbeing specialists promptly informed the World Wellbeing Organization (WHO) and shared data approximately the episode. With the collaboration, researchers and wellbeing authorities around the world started working together to decide the cause of the malady, create demonstrative instruments and actualize control measures. Ensuing inquire about inevitably driven to the recognizable proof of a unused coronavirus as the cause of the malady. This modern infection has been named extreme intense respiratory disorder coronavirus 2 (SARS-CoV-2) since it is hereditarily comparable to the coronavirus that caused the SARS episode in 2002-2003. The disease caused by SARS-CoV-2 has been named coronavirus malady 2019 (COVID-19). The quick spread of COVID-19 past China's borders incited the WHO to announce the episode a open wellbeing crisis of universal concern in late January 2020.
According to the World Wellbeing Organization (WHO), India detailed a add up to of 44,768,172 affirmed cases of COVID-19 and 531,000 passings between January 3, 2020 and April 12, 2023. By April 10, 2023, a noteworthy number of immunization measurements were managed in India, specifically 2,206,624,273 (WHO, 2023).
“Psychiatric disorders are popularly known as major public health problems which can cause distress and disability and that available in many forms such as schizophrenia, anxiety, and mood disorders [1, 2]. These situations happen along with a wide range of central nervous systems and metabolic disorders [3]. It is found that more than 29.2 % of adults experienced a common mental disturbance within their lifetime [4].  Poor mental health is connected with a lower quality of life, and high economic and social burden [5]. Many studies show that the mortality rate among people suffering from mental disorders is twice that of the general population [6]. The pathophysiology of Parkinson’s disease is not completely known but it is supposed to happen when brain tissues are susceptible to increased oxidative stress and inflammation [7]. Increased peripheral inflammatory markers, elevated production of reactive oxygen species (ROS), reduced activity of antioxidant systems and decreased efficiency in repairing mechanisms are associated with neurological and mental disorders such as major depressive disorders (MDD) and Alzheimer's disease (AD) [8,9]. In addition, many neurological disease and psychiatric problems may be connected with intestinal micro-bacterial disbalance which influence the function of the central nervous system via the Gut-brain axis [10]”.
During COVID-19 the people remained at home at all times resulting in mental, emotional, and lifestyle problems. This pandemic situation drastically deranged life and lifestyle behavior. Which results in inadequate nutrition, social distancing, disrupted sleep, and increased sedentariness by reducing physical activity [29]. Many studies investigated that during the quarantine period the mood of disorders such as loneliness, sadness, irritability, anger, anxiety, stress, and depression have been observed. Many investigations reported a high level of depression and a low level of psychological satisfaction due to home quarantine. The negative psychological impact influences unhealthy diet behavior [30].
There are two primary ways of spreading COVID-19
coordinate disease and contact contamination. Coordinate transmission happens when an contaminated individual sniffles or hacks, discharging respiratory beads containing the infection into the discuss. Inward breath of these little airborne particles can cause contamination. In expansion, contact contamination happens when the infection comes into contact with the mucous films of the mouth, eyes or nose. This may happen through coordinate contact with tainted respiratory beads or by touching surfaces contaminated with the infection and after that touching your confront. It is imperative to note that COVID-19 can too be transmitted through spit, either straightforwardly or in a roundabout way through sullied surfaces or objects.
Probiotics
Probiotics comprise of live microorganisms, either single strains or a combination of strains, that can have a positive impact on the have by keeping up a solid adjust of microorganisms within the intestine or lungs. This adjust, known as the microbiota, is crucial to human wellbeing. There's presently solid logical prove supporting the capacity of probiotics to fortify the human safe framework. In this way, probiotics can offer assistance avoid pathogen colonization and decrease the recurrence and seriousness of infections.
The initial definition of a prebiotic called it a nourishment fixing that cannot be processed by the have but features a positive effect by specifically advancing the development and/or movement of particular microscopic organisms within the colon. This particular incitement of advantageous microbes within the expansive digestive tract makes a difference progress the overall health.
Not all dietary carbohydrates can be classified as prebiotics, and it is imperative to characterize particular criteria to characterize a nourishment fixing as a prebiotic. These criteria incorporate:
1) Resistance to gastric sharpness, which suggests that the fixing can withstand the acidic environment of the stomach without breaking down. 2) Resistance to hydrolysis by mammalian proteins, showing that the fixing remains intaglio and undegraded by human stomach related chemicals. 3) Resistance to gastrointestinal absorption ensures that the ingredient isn't retained within the gastrointestinal tract, but comes to the huge digestive tract. 4) Aging by gut microflora, which suggests the fixing can be metabolized by useful microscopic organisms within the intestine. 5) Particular stimulation of the development and/or movement of certain wellbeing and wellness advancing intestinal microscopic organisms. On the off chance that these criteria are met, a food fixing can be classified as a prebiotic.
“Probiotic bacteria provide various health benefits, exert anti-inflammatory effects, improve oxidative stress, modulate host metabolism and brain function [11]. Psychobiotic products are the product formed from a living organism that provides health advantages, who suffer from mental health disease, and only effective if it is taken in an appropriate portion [18]. Psychobiotic products are a cluster of probiotics that affects the central nervous system and behavioral function mediated by the microbiome-gut-brain axis via humoral, immune, neural, metabolic pathways and it not only improves the gastrointestinal functions but also anxiolytic and antidepressant capacity [19]. Many studies have shown that the presence of excess good bacteria in the gut can reduce inflammation and cortisol levels, which results in lowering the symptoms of anxiety and depression. So, gut microbiota can play an important role in cognitive and mood development and in brain activity by metabolites, hormones, and immunological factors [20]”.
Microorganism and COVID-19
Immunizations have developed as a promising technique for the avoidance of viral irresistible maladies. Be that as it may, the viability of antibodies can be ruined by changes in RNA infections, such as the flu infection. These changes can cause antigenic changes within the infection, making it more troublesome for the safe framework to viably recognize and neutralize the infection. This marvel challenges antibody improvement and requires consistent observing and adjustment of immunizations to the advancing nature of RNA infections.
Microorganisms, counting microbes, organisms, archaea, infections, and protozoa, occupying different parts of the human body, such as the gastrointestinal (GI) tract, lungs, skin, and mouth, keep up a insinuate relationship with have cells. This advantageous interaction between microorganisms and the human body plays an critical part in keeping up the common wellbeing of individuals. These microbial communities contribute to vital physiological forms, improvement of the resistant framework, assimilation and defense against pathogenic microorganisms. Understanding the complex intuitive between these microbial biological systems is basic to understanding human wellbeing and malady.
The number of commensal microbes within the gastrointestinal (GI) tract, around 1 × 10^13 colony-forming units (CFU), is evaluated to be break even with to the number of human cells within the body. This proposes that the microbial populace living within the gastrointestinal tract is astoundingly wealthy and comparable to the cells that make up the human body.
Colonization of the human body by commensal microscopic organisms ordinarily starts in the blink of an eye after birth, and by one year their profile and numbers tend to stabilize. Amid this time, microbial communities settle totally different parts of the body, counting the stomach related tract, and frame a diverse environment. It is evaluated that more than 1,000 diverse species of microscopic organisms live within the stomach related tract alone, contributing to the complex and different microbial composition of the human body.
The gastrointestinal (GI) microbiota has the capacity to associated with human cells, counting particular resistant cells. These intelligent give different wellbeing benefits to the have. A few of these benefits incorporate control of gastrointestinal motility, enactment and disposal of toxins, genotoxins and mutagens, bile corrosive and steroid change, vitamin generation, mineral retention, xenobiotic digestion system, impacts on intestinal penetrability and obstruction capacities, mucosal balance. and systemic resistance and advantageous impacts on the skin and upper respiratory tract These intelligent highlight the important part of the gastrointestinal microbiota in keeping up common human health and well-being.
 Later thinks about have appeared the nearness of advantageous microorganisms in both the upper and lower respiratory tract. These microbial communities have been distinguished in places such as the nasal depression, nasopharynx, oropharyngeal locale, larynx (over and underneath the vocal strings), trachea, bronchi, bronchioles, and indeed pneumonic alveoli. In specific, these discoveries were watched in both sound people and those with lung illnesses such as cystic fibrosis and unremitting obstructive pneumonic infection (COPD). These discoveries highlight the presence of a assorted respiratory microbiome and its potential affect on respiratory wellbeing and illness.
Useful microorganisms within the human body compete with pathogens in colonizing human cells in different organs, which advances the wellbeing of the have. This competition is based on the nearness of a adequate number of useful microorganisms. In any case, any unsettling influence or lopsidedness in this framework can lead to dysbiosis, a condition in which the microbial composition is exasperates. Dysbiosis can make an opportunity for pathogens to prosper, which can cause illnesses such as respiratory contaminations. Keeping up a adjusted and differing microbiota is basic to anticipating pathogenic abundance and keeping up in general wellbeing.
Long-term utilize of anti-microbials can moreover cause gastrointestinal (GI) dysbiosis in people. Hence, probiotics are regularly prescribed to those who have as of late gotten anti-microbial treatment to reestablish a solid microbial adjust. In expansion to anti-microbial utilize, dysbiosis can be activated by a few components, such as introduction to poisons, stretch, fundamental illnesses, destitute sustenance and maturing. These variables can disturb the composition and usefulness of the gastrointestinal microbiota, driving to an awkwardness within the microbial community. Distinguishing and treating the causes of these dysbioses is basic to keeping up a sound stomach related framework and by and large well-being.

“First, probiotics may directly alter central nervous systems (CNS) biochemistry, such as by affecting levels of brain-derived neurotrophic factor (BDNF), γ-aminobutyric acid (GABA), serotonin (5 hydroxytryptamine), and dopamine, thus influencing mind and behavior [22]. Both the vagus and the enteric nerves are involved in this gut-brain interaction and can be affected by certain probiotics [23, 21]. The HPA (hypothalamic-pituitary-adrenal) stress response, which regulates mood and emotion, has frequently been shown to be attenuated by probiotics, decreasing corticosteroid (CORT) levels [24]. The immune system can be influenced by probiotics, limiting pro-inflammatory cytokine production and inflammation, which, in turn, can affect the endocrine and nervous systems [25, 26]. Probiotics manipulate gut microbiota by increasing microbiota diversity and beneficial bacteria compositions”.
Health benefits of probiotics during COVID-19
 A study shows that probiotic supplementation in healthy subjects led to a significant improvement in preclinical psychological symptoms of anxiety, depression and stress [12]. Another study shows that the administration of probiotics significantly reduces C-reactive protein (CRP) levels, bud had no significant effect on interleukin 10 (IL10) and tumor necrosis factor alpha (TNF-α) levels [13]. In addition, a meta-analysis conducted by Liu et al., shows that probiotics help in the protection of intestinal mucosa, by reducing CRP and secretary immunoglobulin-A in a patient with colorectal cancer after surgery, but have no effect on the IL-6 level [14]. One study reported that probiotic supplementation for 8 weeks to patients with major depressive disorder (MDD) significantly improved Beck Depression Inventory (BDI), high-sensitivity C-reactive protein (hs-CRP) and glutathione (GSH) levels, but did not influence other biomarkers of inflammation and oxidative stress. Furthermore, a 12-week probiotic and vitamin D co-supplementation in patients with schizophrenia alleviated some indicators of inflammation and oxidative stress [15]. The supplementation of probiotics helps in the reduction of oxidative stress and inflammation biomarkers due to their effect on increasing glutathione concentration, hydroxyl radicals and scavenging superoxide and in adipocytes decreasing the gene expression of IL-6 [16, 17]. A study shows that the Lactobacillus rhamnosus strain helps in the regulation of gamma-aminobutyric acid (GABA) expression in brain and reduces depression-related behavior and concluded that vagus nerve must play an important role in mediating the effects of the gut on the brain [21].
In spite of the broad utilize of antibodies, anti-microbials and antiviral drugs to anticipate and treat bacterial and viral diseases, numerous irresistible illnesses have not been totally controlled. One major challenge is the development of antimicrobial resistance among different pathogenic microorganisms, counting microscopic organisms, infections, parasites and organisms. This marvel shows the capacity of these pathogens to create components that render antimicrobials incapable, lessening their adequacy and constraining treatment alternatives. The rise of antimicrobial resistance speaks to a critical worldwide wellbeing risk, underscoring the require for proceeded investigate and the improvement of elective procedures to battle irresistible illnesses.
Anti-microbials are not appropriate for treating viral contaminations since they are not dynamic against infections and can irritate a person's ordinary microbiota. As a result, elective approaches have been created to treat and anticipate respiratory contaminations caused by microbes or infections. These elective strategies incorporate bacteriophages, which are infections particularly outlined to target and slaughter microscopic organisms, antimicrobial peptides, which have antimicrobial properties against numerous pathogens, and probiotics, which are useful microorganisms that can offer assistance reestablish and keep up a solid microbial adjust. These approaches offer promising ways to battle bacterial and viral contaminations whereas minimizing the dangers related with anti-microbial utilize and supporting the body's characteristic guards. 
Probiotics have appeared solid antimicrobial movement against different pathogens, counting microbes, and in later a long time have moreover been considered as potential antimicrobial specialists against infections that cause respiratory contaminations. This improvement has gotten consideration within the final two decades. Considers have appeared that certain strains of probiotics can repress viral replication, balance resistant reactions and fortify the body's defense components against respiratory viral diseases. The antimicrobial properties of probiotics make them a promising way to anticipate and treat viral respiratory contaminations.
Probiotics act against respiratory infections through a variety of conceivable instruments, the foremost likely components being balance of the natural safe framework and upgrade of procured safe reactions. These activities incorporate intelligent between probiotics and safe cells, coming about in safe balance and upgraded assurance against respiratory viral diseases. By impacting the natural safe framework, probiotics can improve the generation of antimicrobial peptides, cytokines and other safe atoms that play an vital part in battling viral pathogens. In expansion, probiotics have been appeared to upgrade procured resistant reactions by advancing the actuation and multiplication of particular resistant cells such as T-lymphocytes and B-lymphocytes, which are significant for producing an viable safe reaction against viral contaminations. These instruments highlight the potential of probiotics to improve the safe system's capacity to battle respiratory infections.
Co-administration of vitamin D and probiotics for 12 weeks to women with PCOS had beneficial effects on mental health parameters [31]. Probiotic and selenium co-supplementation to diabetic people with CHD improved indicators of mental health and metabolic profiles [32]. four-week probiotic plus biotin supplementation, in inpatient individuals with a major depressive disorder diagnosis, showed an overall beneficial effect of clinical treatment [33]. 
A study shows that consumption of the capsule (containing Lactobacillus casei, L. acidophilus, L. rhamnosus, Lactobacillus bulgaricus, B. breve, Bifidobacterium longum, and Streptococcus thermophilus) and probiotic yogurt (containing Bifidobacterium lactis and L. acidophilus) found more effective in reducing anxiety, depression and distress [27]. Another study found probiotic formulations of Lactobacillus helveticus and Bifidobacterium longum could improve anxiety and depression in all participants [28].







Conclusion
The virus has been named SARS-CoV-2 or Severe Acute Respiratory Syndrome Coronavirus 2 and the infectious disease corresponding to it is coronavirus disease or Covid 19, as called by the World Health Organization or WHO. According to the WHO University, the SARS-COV-2 epidemic recorded 78630 infections, and 2747 deaths in China so far and got spread to 46 other countries. 3664 cases have been reported as of February 27. As per the WHO, the outbreak has been declared a health threat globally. Until 5 April 2023 762201169 confirmed cases have been reported so far to the Who, which include 6889743 deaths. From January 32020 to April 12, 2023, India has reported 44768172 Covid 19 cases and 531000 deaths to the WHO so far. 22666424273 doses of vaccines have been administered as of April 10, 2023. Prebiotics are indigestible organisms originally that on the host, have beneficial effects by stimulating growth and /or activity of one or in the colon, have a limited number of bacteria, thus improving the host, decided as a food ingredient. The main purpose is to summarise the latest information on the disease and the possible role of prebiotics. A lot of research has been done on the nutrient’s powerful role such as omega 3 fatty acids, C, D, A, and other antioxidants. Prebiotics too play an important role. Antioxidants and prebiotics create an environment in which bacteria are beneficial and the healing process can thrive. I was thus interested in finding the written review documents on the role of prebiotics in combating covid 19 and getting them incorporated into my research.
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