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Abstract: Metabolome refers to small molecules inside the biological sample. This review focuses on 

human health and COVID-19 from a metabolome point of view. The metabolome includes endogenous 

and exogenous metabolites. Endogenous metabolites contain natural compounds such as nucleic acids, 

amino acids, vitamins, fatty acids, and sugars. Exogenous metabolites include food additives, 

environmental toxicants, drugs, and xenobiotics. Human health is a physical, mental, and social well-

being state without any disease. Many factors influence human health, such as human lifestyle, 

background, social, and economic state. The human diet provides principal nutrients in food that 

sustenance human life. There are 7 main nutrients (fats, proteins, minerals, carbohydrates, fiber, 

vitamins, and water). Human exercise is body movement that improves or sustains human physical 

fitness and health. Human exercise supports human growth and recovers human strength. Human sleep 

is a natural regular state of mind and body. It is changed consciousness and declines both sensory and 

muscle activities. Human sleep maintains memory, mood, and biological function. The viral shape of 

the crown is the reason for its name. The World Health Organization report reveals that this virus 

occurred first in animals (1940) then occurred in humans (2003). The COVID-19 occurred in Wuhan 

state in China in December 2019.There are 4 types of coronavirus: Alphacoronavirus, Betacoronavirus, 

Gammacoronavirus, and Deltacoronavirus. The 4  known types of this virus (COVID-19, MERS, 

SARS-CoV, and SARS-CoV-2) are under the Betacoronavirus classification. In conclusion, the 

metabolome has an important role in human health and COVID-19. 
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1. Introduction 

The metabolome is mentioned to small molecules inside the biological sample [1]. The 

metabolome includes endogenous metabolites such as natural compounds such as nucleic 

acids, amino acids, vitamins, fatty acids, sugars, antibiotics, etc. The metabolome also contains 

exogenous compounds such as food additives, environmental toxicants, drugs, and xenobiotics. 

So, metabolome includes both an endogenous metabolome and an exogenous metabolome. The 

endogenous metabolome is divided into primary and secondary metabolomes. The primary 

metabolite includes normal reproduction, growth, and development. The secondary metabolite 

includes antibiotics and pigments. The research of the metabolome is termed metabolomics 

[2,3]. The metabolome refers to metabolites and chromosomes. Metabolites are controlled by 

genes or act on genes. The metabolome was first appeared in 1998 [1,4]. The metabolome is 

the 4th generation following genome, proteome, and transcriptome. There is a connection 

between lipidome (a group of lipids), proteome, and metabolome [5-8]. The metabolome is a 
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connection between the genome and the environment. Nuclear magnetic resonance (NMR) and 

mass spectrometry (MS) are the famous techniques used in the metabolome. The human 

metabolome database (HMDB) is an open-access database of human metabolites with more 

than 40,000 identified inside the human body. The HMDB contains chemical, clinical, and 

biochemical data. The chemical data contain higher than 40,000 metabolite structures. The 

clinical data contains 10,000 metabolite-biofluid concentrations. The biochemical data 

contains 6000 protein structures and 5000 biochemical reactions.  

Human health is a physical, mental, and social well-being state without any disease. 

This case is described as physiologic, anatomic, and psychological harmony; capability to do 

individual work and community responsibilities; capability to tolerate biological, social, 

physical, and psychological stress [9]. Human diet, exercise, and sleep are 3 factors that affect 

human health. A healthy diet is very important to preserve human health. This healthy diet 

contains plant- and animal-related foods that give human energy and keep the human body’s 

system homeostasis. These nutrients build, support human bones, muscles, and tendons, and 

control human body processes. The human diet contains carbohydrates, proteins, vitamins, fats, 

and minerals important to maintaining human body processes. Physical exercise improves and 

preserves human health and well-being. It improves muscles and preserves the cardiovascular 

system. Sleep is important to sustain human health. Sleep is important to growth and progress 

in children. Insufficient sleep is correlated with chronic health diseases. Sleep is essential to 

human metabolism.  

The viral shape of the crown is the reason for its name. The World Health Organization 

report reveals that this virus occurred first in animals (1940) then occurred in humans (2003). 

The COVID-19 occurred in Wuhan state in China in December 2019.There are 4 types of 

coronavirus: Alphacoronavirus, Betacoronavirus, Gammacoronavirus, and Deltacoronavirus. 

The 4  known types of this virus (COVID-19, MERS, SARS-CoV, and SARS-CoV-2) are 

under the Betacoronavirus classification. SARS-CoV, according to WHO report, appeared first 

in 2002, then MERS-CoV appeared ten years later before COVID-19 appeared in the Wuhan 

state of China at the end of 2019 [10]. Not all types of this virus are very dangerous. The 

majority of these viruses have mild cold symptoms. On the contrary, SARS-CoV, MERS-CoV, 

and COVID-19 have major indications [11]. The spike proteins of this virus are characteristic 

of 27 base pairs that may reach 34 base pairs. The virus invading the human body then directed 

the human cells to produce many copies of this virus, and finally, this virus transferred to 

another human to cause massive infection. The binding of the spike protein of this virus with 

human cells is the principal reason for all viral indications. Alphacoronavirus, 

Betacoronavirus, Gammacoronavirus, and Deltacoronavirus are coronavirus types. COVID-

19, MERS, SARS-CoV, and SARS-CoV-2 are belong to Betacoronavirus.  

This review focuses on human health and COVID-19 from a metabolome point of view. 

2. Role of Metabolome in Human Health  

Human health is an expression that refers to the level where the individual or the group 

is capable of recognizing objectives and fulfilling requirements. Human health is mentioned to 

sustain homeostasis, including emotional, mental, social, and intellectual health. Healthy 

People give more importance to health advancement and preventive styles. So, human health 

contains activities that prevent or cure health problems and support good health in humans. 

Many factors influence human health, such as lifestyle, background, social, and economic state. 
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The human health state and quality of life affect the circumstance in which human lives. Human 

health is sustained and developed via the efforts lifestyle varieties of each person, community, 

and society. Human milk is required for best growth because it fulfills a human kid's nutritional 

and biological requirements. There is a connection between breastfeeding and kid’s health due 

to human milk's nutritional, functional ingredients (metabolites, e.g., amino acids, lipids, 

biogenic amines, and carbohydrates). These ingredients have many functions, such as the 

child’s protection against infections and controlling the growth of the child’s immature 

immunity [12]. The human diet controls the gut microbiome, and this effect has a great effect 

on competing for human diseases. The polyphenols from red wine and tea, as well as vitamin 

D, control beneficial bacteria. The dietary fibers such as galactooligosaccharides, inulin, 

arabinoxylans, and oligofructose stimulate beneficial bacteria and inhibit harmful ones. The 

type and amount of dietary proteins affect the gastrointestinal tract microbiota, while the type 

and amount of dietary fat control beneficial and harmful microbes in the gastrointestinal tract 

[13]. Human autophagy such as lipophagy, clockophagy, ferritinophagy, and chaperone-

facilitated autophagy) discovers human homeostasis. Autophagy includes biological molecules 

such as lipids, DNA, protein, glycogen, RNA, and biological organs such as ribosomes, 

endoplasmic reticulum, mitochondria, lysosomes, and micronuclei [14]. The gastrointestinal 

microbiome is affected by the change in the human diet. In African countries, prolonged 

starvation and growth retardation are found. In the American community, obesity and type 2 

diabetes are found and related to the gastrointestinal tract microbiome, and these effects depend 

on ethnicity, geography, race, and climate. In Asia, low and high-fat diets and low and high-

carbohydrate diets affect microbiota performance. So, microbiota structure and gastrointestinal 

metabolic functions lead to microbiota change, leading to the loss of colonization and 

performance [15,16]. Metabolome and lipidome, proteome, and genome produce diagnostic 

agents for the non-alcoholic fatty liver disease associated with liver fibrosis, cirrhosis, 

hepatocellular carcinoma, and hepatic failure. This metabolome, lipidome, proteome, and 

genome occur at the cellular, tissue, and system levels [17]. Metabolome helps to understand 

the microbiota’s role in autism syndromes. The gastrointestinal disturbances occur in autism 

due to gastrointestinal microbiota changes, which vary according to changes in diet, disease 

severity, demographics, gastrointestinal disturbances, and allergies [18]. Aging and age-

associated diseases, e.g., cardiovascular complications, neurodegenerative disturbances, and 

cancer, are correlated with mitochondrial dysfunction, which is described by asymmetrical 

mitochondrial morphology, inadequate adenosine triphosphate (ATP) manufacture, increase of 

mitochondrial DNA (mtDNA) mutations, increased manufacture of mitochondrial reactive 

oxygen species (ROS) and oxidative damage to nucleic acids, lipids, and proteins [19]. 

Metabolome, transcriptome, and epigenome help understand the gastrointestinal tract 

microbiome in human chronic gastrointestinal disturbances [20]. The gastrointestinal tract 

microbiota connects with the host by metabolites produced from bacteria or bacterial 

metabolism in the diet or through alterations of host molecules, e.g., bile acids. So, microbial 

metabolites affect body homeostasis, immunity, energy metabolism, the mucosal structure of 

humans [21]. The metabolome is very important to investigate aging and its specific metabolic 

pathways to prolong human life. Metabolic change leads to decreased organismal fitness and 

increased weakness. The intake of various metabolites affects metabolic pathways to improve 

human health and extend human life. Metabolome enables researchers the development of 

effective strategies for human health and life extension [22]. Metabolome study distinguishes 

milk ingredients through their dietary program and mode of transport. It increases 
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immunoglobulin A (IgA) and declines the change of gastrointestinal tract microbiota similar 

to breast milk. Therefore, fermented milk increases the activity of the immune system [23]. 

Metabolome research gives more details about patients' symptoms' physiologic and 

pathophysiologic processes. These metabolomes are applied to study respiratory, 

autoimmunity, cardiovascular, endocrine, and infectious states. These researches help 

understand the microbial metabolism of circulating and excreted biomarkers such as 

trimethylamine N-oxide [24]. Metabolome and bioinformatics analyses give more details about 

human-related microbiota and sustain human homeostasis. The microbial bioactive compounds 

affect human physiological processes. This occurs through the relation between the nervous 

system and the gastrointestinal tract, i.e., the gut-brain axis. In this respect, the metabolome 

detects the quantify of microbial proteins and metabolites in the human body [25]. Metabolome 

technique through the application of magnetic resonance spectroscopy and nuclear magnetic 

resonance methods enables researchers to understand prostate cancer by focusing on definite 

metabolites that correlate with the progress of prostate cancer cells. This result enables 

researchers for the early detection, prognosis, diagnosis, and effective treatment of prostate 

cancer [26]. The metabolome approach reveals that type 2 diabetes in children is increased by 

maternal diabetes exposure and exposure to many mother factors such as maternal obesity and 

metabolic disease. So, maternal diabetes and maternal obesity, hyperlipidemia, and gestational 

diabetes affect the metabolic health of the children [27]. Metabolome analysis explores the 

increase of perfluoroalkyl substances correlated with liver fibrosis, lobular inflammation, and 

higher non-alcoholic fatty liver disease in children. Increased perfluoroalkyl substances levels 

changed the metabolite organization, such as higher plasma levels of tyrosine, aspartate, 

phosphoethanolamine, phenylalanine, and creatine, and decreased plasma level betaine [28]. 

Metabolomics analysis helps understand the human secretion of metabolites due to Probiotics 

(live bacteria) and prebiotics (dietary substrates) exposure, which change the gastrointestinal 

microbiota. These microbiotas possess a vital role in sustain of human health, as well as the 

progress of human disease [29]. Human diet, exercise, and sleep are 3 factors that influence 

human health as follows: 

2.1. Role of the metabolome in the human diet. 

The human diet provides principal nutrients in food that sustenance human life. The 

insufficient diet resembles prolonged problems and induces human disease. Malnutrition is 

correlated with human death, while good nutrition is correlated with human growth and health. 

There are 7 main nutrients: fats, proteins, minerals, carbohydrates, fiber, vitamins, and water. 

Diet contains large and small molecules. Large molecules are proteins, fats, and carbohydrates, 

while small molecules are vitamins and minerals. Metabolome analysis investigates the effect 

of treated meat oxidation on human health and aging progression. The physiochemical and 

food character of meat has great importance to human health. The meat protein oxidation 

changes the redox state and mechanism [30]. Human nutrition prevents diseases and 

consequently has a great influence on Public Health. Nutrigenomics and nutriproteomics 

resemble the integration of both nutritional, genomics, and proteomics [31]. The human diet 

protects from gastric ulcers and hyperlipidemia [32,33]. The metabolome method helps to 

understand the role of microorganisms in colorectal tumors. Many microbial species correlate 

with colorectal cancer and red/treated meat intake. Among these microbial species are; 

Escherichia coli, Streptococcus bovis/gallolyticus, Fusobacterium nucleatum, and Bacteroides 

fragilis in colorectal patients. These microbes connect to colon cells and causes angiogenesis 
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[34]. Metabolome explores the role of diet in healthy aging, e.g., the effect on the 

gastrointestinal tract microbiome. Metabolome reveals the mechanisms that recover brain 

health across human life [35]. There is a correlation between the human diet and cerebral 

function in Alzheimer`s disease. Metabolome analysis reveals variations in purine, tryptophan, 

tyrosine, and tocopherol pathways. Alpha-tocopherol declines symptoms of Alzheimer`s 

disease. Intake of Souvenaid recovers synaptic synthesis. Souvenaid increases brain neuronal 

connection. Intake of the B vitamins cobalamin, folate, and pyridoxine through a period of 1 

year declines brain atrophy [36]. Intakes of polyphenols counteract the harmful effects of 

plastic materials. Plastic exposure causes inflammation, hepatotoxicity, neurodegenerative, 

metabolic diseases, nephrotoxicity, allergies, insulin resistance, and carcinogenesis. 

Polyphenols intake influences the enzymes of both the antioxidant system and elimination of 

xenobiotics and polyphenol's role on the level of reactive oxygen species [37]. The human diet 

with high cholesterol content led to liver steatosis, steatohepatitis, fibrosis, and hepatocellular 

carcinoma with insulin resistance. The high cholesterol in the diet causes changes in 

gastrointestinal bacterial metabolites such as an increase of taurocholic acid and a decrease of 

3-indolepropionic acid. The high-fat diet increase liver lipids, inflammation, and hepatic 

multiplying [38]. Metabolome as genome reveals that microbiome controls neurological 

disturbances such as Alzheimer’s disease, Parkinson’s disease, multiple sclerosis, autism 

disturbances. The change of microbial structure related to human diseases. These microbiomes 

are affected by human diet and exercise [39]. Metabolome analysis explores that structure 

change of gastrointestinal microbiota occurred due to increased level of Bacteriodetes taxa in 

type 1 diabetes. This autoimmune disease possesses insulin insufficiency due to damage of 

pancreatic β-cells. The change of gastrointestinal microbiota occurred due to many factors such 

as diet, birth mode, and antibiotic use [40]. The metabolome technique establishes the relation 

between human diet intake and the endogenous metabolic processes which lead to 

gastrointestinal microbiota change. Metabolome analysis explains to researchers that 

gastrointestinal microbiota change predicts the effects of a healthy diet on human health  [41]. 

Metabolome analysis uses biofluids and tissues to determine the metabolic effects of 

xenobiotics. The metabolome is the most accurate and sensitive method applied to the cells and 

tissues. This technique explores the mechanisms involved and their connections with human 

age, diet, sex, and environment [42]. The reformed diet induces alteration in the metabolome 

analysis (involved 664 metabolites). The modified diet detects 30 metabolites at months 1 and 

3. The reformed diet contains 25 lipids (10 odd-chain saturated fatty acids) is the highest lipids 

occurred. The reformed diet increases erythrocyte levels and hemoglobin, and anemia occurs 

[43]. The human diet has a vital role in tumors' beginning, advancement, and progression. 

Human disease leads to a decline in nutrient intake. This case leads to diet scarcities, and 

malnutrition occurs. The biogenic amines treat patients with neuroendocrine neoplasms, which 

helps treat patients with gastroenteropancreatic neuroendocrine neoplasms [44]. 

2.2. Role of the metabolome in human exercise. 

Human exercise is body movement that improves or sustains human physical fitness 

and health. Human exercise supports human growth and recovers human strength. Exercise 

inhibits aging increases body muscles and blood circulation. Exercise improves athletic skills, 

bodyweight decrease, recovers human health. Human exercise performs in groups increases 

human health. The degree of exercise performed related to the goal, the type of exercise, and 

the age of the human. Human exercise is divided into 3 groups: aerobic exercise, anaerobic 
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exercise, and flexibility exercises. In general, human exercise is vital to sustain body fitness 

and maintain a healthy weight, regulate the gastrointestinal tract, increase and sustain healthy 

bone mass, muscle strength, and joint mobility, promote physiological health, decline surgical 

threats, and strengthen immunity. Metabolome, lipidome, and proteome reveal exercise 

immunology where immunity is dependent on acute and chronic exercise training. Moderate 

exercise increases immunity and health benefits. Exercise can influence gut microbiota with 

applications to human health and immunity. Exercise causes an increase in immunity by 

counteracting immunosenescence and many chronic diseases [45]. After exercise, the blood 

lactate levels are higher to be 130% than normal human lactate. But, muscle levels are slightly 

higher than the normal human muscle. Human exercise increases blood pH in the Lactate 

sample without any change in intramuscular pH. The fractional protein synthesis rate does not 

show any change after human exercise. So, blood lactate levels modify anabolic signaling in 

contracted human muscle, as well, the exercise effect on rested muscle and intramuscular 

lactate is necessary to explain its effect [46]. In athletes, the structure and function of the 

gastrointestinal microbiome are varied. This observation is due to the microbiomes of athletes 

in sports possessing high dynamic constituents. Metabolome analysis reveals that succinic acid, 

cis-aconitate, and lactate levels in urine and creatinine levels in feces differ between athletes 

and normal persons [47]. The training program impacts the plasma metabolome. The training 

program increases beginning of the Cori cycle. The training program increases lactate and 

pyruvate levels and anti-inflammatory interleukin (IL)-10 level. The increase of lactate and 

pyruvate levels increases IL-10 secretion and the pro-inflammatory secretion of IL-1β and IL-

6 levels. So, human exercise increases the Cori cycle activity [48]. There are 186 lipids detected 

in 2 mg of a sample using lipidome analysis. The variation of these lipids is less than 5%. The 

triacylglycerols are higher lipids found in the adipose tissue. Also, long polyunsaturated 

triacylglycerols are higher in the thigh than their concentrations in the abdomen, breast, and 

lower back [49]. The metabolome is a suitable method to detect human metabolism by 

investigating the chemical composition of feces. There are 2326 metabolic components 

detected. These metabolites are carboxylic acids, fatty acids, amino acids, and phenolic 

compounds. Lipids are triacylglycerols, diacylglycerols, and ceramides. Metabolites are 

homogeneous or heterogeneous. The ceramides, diacylglycerols, phenolic compounds, and 

triacyl-glycerols are the main metabolites identified in the feces of healthy humans [50]. The 

metabolic syndrome is treated by human exercise. The metabolome is a good method to 

investigate the exercise remedy. Time plays a vital role in treating metabolic syndrome after 

exercise, where the greater change in metabolism occurs after exercise. The resistance exercise 

reveals a higher response. Human exercise possesses a vital role in serum metabolic biomarkers 

such as alanine, acetylcarnitine, amino acids, choline, and betaine [51]. The metabolic reflex 

to healthy physical exercise is good for antioxidant effect and for preventing and treating 

several diseases such as obesity, dyslipidemia, insulin resistance, and hypertension. Human 

exercise is good for the human metabolic state, and this result is evaluated by metabolome 

analysis in serum, urine, stool, or tissue samples. The human blood circulating metabolites are 

changed by human exercise, and this observation is evaluated by metabolome analysis [52]. In 

patients with psychiatric disturbances, Spa treatment refreshes the mood state. Spa treatment is 

responsible for human homeostasis. The increase of these steroids re-balances the 

immunoprotective adrenal androgens, neuroactive steroids, and mental activity [53]. A 

physical exercise is an important tool for lessening osteoarthritis. The protective effect of 

physical exercise in osteoarthritis is performed in pyridoxamine 5'-phosphate and pyridoxal 5'-
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phosphate [54]. The metabolomic analysis shows that acetyl-lysine is related to oxygen uptake. 

Heart failure is related to less work and less oxygen uptake. The protein acetylation of gastric 

mitochondria is higher by 48% than normal. The protein acetylation includes the electron 

transport chain and the tricarboxylic acid cycle [55]. Human exercise induces irisin (new 

myokine) related to insulin obesity and resistance. The irisin level in human plasma is related 

to insulin resistance, glucose, and cholesterol plasma level in children. The type and period of 

human exercise are related to irisin secretion in healthy and unhealthy ones. Also, mother-

infant relations and plasma irisin is occurred [56]. The metabolome collects and examines sweat 

after human exercise for metabolite and protein content. The observation shows protein 

degradation is found. Therefore, metabolome and proteome are good and accurate methods to 

examine sweat [57]. 

2.3. Role of the metabolome in human sleep. 

Human sleep is a natural regular state of mind and body. It is changed consciousness 

and declines both sensory and muscle activities. It is discriminated from wakefulness by 

declining its capability to respond to stimuli. At the same time, human sleep is different from 

human coma. The dream is a famous sleep and looks like waking life. In human sleep, most of 

the body’s systems are in an anabolic state, such as returning the nervous, skeletal, immunity, 

and muscular systems. Human sleep is an important state that maintains memory, mood, and 

biological function. It possesses a great role in human immune and endocrine systems. Human 

suffers from many sleep disturbances such as narcolepsy, insomnia, hypersomnia, sleep apnea, 

bruxism, sleepwalking, and circadian sleep disturbances. Table 1 reveals the sleep time needed 

for different human ages.  

Table 1. The sleep time needed for different human ages. 

Human age Sleep hours 

Newborns (0-3 months) 14 - 17 hours 

Infants (4-11 months) 12 - 15 hours 

Toddlers (1-2 years) 11 - 14 hours 

Preschoolers (3-5 years) 10 - 13 hours 

School-age children (6-13 years)  9 - 11 hours 

Teenagers (14-17 years) 8 - 10 hours 

Adults (18-64 years) 7 - 9 hours 

Older adults (65 years and over) 7 - 8 hours 

There is a difference in sleep period and bedtime, and less physical activity correlates 

with fewer metabolic components in adolescents. So, enough time for physical activity and 

systematic sleep time is vital for the human metabolic health of adolescents [58]. Metabolome 

analysis reveals the endocannabinoid system's role in sleep and obstructive sleep apnea. The 

changes in vascular tone, smoking, inflammation, metabolic balance, hypertension, physical 

activity, and heart attack are associated with the endocannabinoid system [59]. Obstructive 

sleep apnea is a common clinical state linked with cardiovascular disease and attack. 

Obstructive sleep apnea increases cardiovascular disease through stimulating hemodynamic, 

inflammatory, autonomic, and metabolic disturbances. Obstructive sleep apnea contains 

molecular pathways such as the role of metabolomics, proteomics, and microRNAs  [60]. 

Metabolome helps to understand obstructive sleep apnea, a public disturbance that possesses 

obstacles to inhalation due to upper collapse in human sleep. The variation in inhalation of O2 

and CO2 affects the gastrointestinal tract microbiota, leading to many cardiac and metabolic 

disturbances [61]. The metabolome is a suitable method to examine chronic obstructive sleep 
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apnea, accompanied by hypoxia and hypercapnia. This case is associated with cardiovascular 

disease, i.e., atherosclerosis using metabolome analysis in the stool. Chronic obstructive sleep 

apnea reveals microbial and metabolic changes [62]. Metabolome analysis investigates 

psychosocial stress effects on human sleep, human diet, and physical activity. Cortisol is the 

main factor in human sleep, physical training, and diet. The main effect of cortisol on 

psychosocial stress is the human brain, with cortisol's role on leptin, endocannabinoids, orexin 

insulin, neuropeptide Y, and gastrointestinal hormones [63]. The metabolome is an accurate 

and suitable method for examining idiopathic pulmonary fibrosis (a progressive and lethal 

disorder) associated with human sleep disturbances. Idiopathic pulmonary fibrosis induces 

disparate cellular and molecular disorders due to fibroblasts and inflammatory cells [64]. 

Metabolome analysis reveals that proline metabolism is changed in hepatocellular carcinoma. 

This increases the intake of proline and accumulation of hydroxyproline directly, leading to an 

increase in α-fetoprotein level. The hydroxyproline increases hypoxia in hepatocellular 

carcinoma. The hypoxia increases proline synthesis. The decline of proline synthesis increases 

the cytotoxicity of sorafenib in vitro and in vivo. Therefore, hypoxic increases proline 

metabolism and leads to the accumulation of hydroxyproline that increases hepatocellular 

carcinoma and sorafenib synthesis [65]. 

Metabolome plays the principal role in asthma associated with disturbances of human 

sleep, chronic airflow obstacle breath, and inflammation. The breath of statins evades 

metabolism through the liver and consequently possesses minor air with higher efficiency. 

Therefore, statin is a new inhaler in treating asthma [66]. The metabolome is a good analysis 

for chronic obstructive pulmonary disease, which is correlated with disturbances of human 

sleep. Chronic obstructive pulmonary disease is started from a viral infection in the lung. The 

infection occurs in both smokers and nonsmokers. The lung viromes and metabolic pathways 

are different between smokers and nonsmokers groups. The viral infection induces a higher 

arachidonic acid and interleukin-8 [67]. 

3. Role of Metabolome in Human COVID-19 

Coronaviruses are huge group possesses RNA strand. MERS and SARS worldwide 

spread and cause dangerous symptoms to the human superior breathing region [68]. 

Metabolome analysis of feces reveals polyunsaturated fatty acids, sphingolipids, and the short-

chain fatty acid increases in respiratory viral infection. Respiratory viral infection causes a 

change in gut microbiota. Respiratory viral infection causes weight loss due to a decrease in 

food consumption. The decrease of cytotoxic cells 8+ (CD8+) reverses the gut microbiota 

change. This decrease in CD8+ induces cell apoptosis, increases food intake, and prevents 

weight loss [69]. The coronaviruses are induced acute respiratory infections. In 2019, a new 

coronavirus was appeared globally and caused pandemic diseases all over the world. Older 

people possess a higher threat of this new coronavirus infection. Cell therapy and regenerative 

medicine techniques are very important in treating many threatening diseases and for 

recovering patients with severe acute respiratory infections of this virus. 

Consequently, the mesenchymal stem cells to decline inflammatory processes of acute 

respiratory infections induced by this new virus coronavirus are very important in the future 

treatment of this virus [70]. The coronavirus needs extreme lock-down detection for early 

diagnosis of the virus. The metabolome analysis is urgently applied for the early cellular 

response. This virus affects human metabolites, so it could detect new therapeutic factors. The 
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results investigate the response of interleukin 6 with keratan sulfate synthesis processes in viral 

infection. The inhibition of matrix metalloproteinase 9 stops the cytokine storm in severely 

infected patients [71]. The mitochondrial metabolomic result provides new signs of COVID-

19 diagnosis. Human COVID-19 is a new beta-coronavirus that induces the global health crisis 

called the COVID-19 pandemic. The COVID-19 is correlated with mitochondrial dysfunction 

with COVID-19. There are many environmental chemicals, and endocrine-disrupting 

chemicals damage mitochondria and cause mitochondrial dysfunction. The genomic RNA of 

virus and structural proteins affect the normal function of the mitochondria/endoplasmic 

reticulum/Golgi tool. 

Mitochondrial balance through mitophagy is a very important COVID-19 infection and 

protects mitochondria against COVID-19. The role of mitochondria during COVID-19 

infection improves viral therapies and protects mitochondrial disease patients [72]. 

Metabolome analysis reveals that the immunoglobulin G antibody is very important for 

protection in external pathogens. Afucosylated Immunoglobulin G variations are applied in 

anti-tumor treatment antibodies. This increases cytokine storms and immune-associated 

pathologies. The COVID-19 patients possess high levels of fucosylated Immunoglobulin G 

antibodies against COVID-19, which increases pro-inflammatory cytokine secretion and acute 

phase reactions. Consequently, antibody glycosylation possesses a vital role in immunity to 

human COVID-19 [73]. The human COVID-19 pandemic affected more than 20 million people 

globally, with mortality exceeding 5 million patients. The factors affecting the mortality rate 

due to human COVID-19 are diabetes, hypertension, advanced age, and obesity. These factors 

disorder the lipidome, such as docosanoid lipid mediators and immunomodulatory eicosanoid. 

The dysregulation of lipid mediators controls the severity of human COVID-19. The moderate 

and severe type of human COVID-19 is defined by variations in polyunsaturated fatty acid, 

immune-regulatory, and pro-inflammatory lipid mediator levels. 

Consequently, the immunity and-regulatory role of lipid mediators controls an 

immuno-lipidomic imbalance in severe human COVID-19 [74]. The metabolome approach 

helps scientists to understand the biological mechanisms in COVID-19 infection. Metabolome 

searches for treatment and diagnosis biomarkers and improves the metabolic disorder in this 

infection. The results were obtained to explore the role of the cytosine and tryptophan-

nicotinamide paths in metabolome analysis. The role of the tryptophan-nicotinamide path 

correlated with inflammatory signals and microbiota, and this includes cytosine [75]. 

Metabolome study enables the researchers to understand the host immune reaction to COVID-

19, the viral mode of transmission, and variations in biological paths in humans that enable 

viral survival. In human COVID-19, there are variations in the fatty acid and amino acid 

metabolism and immunity, hyperglycemic, and hypoxic sequelae [76]. 

4. Conclusion 

Metabolome refers to small molecules inside the biological sample. The metabolome 

includes endogenous metabolome and exogenous metabolome. Human health is a physical, 

mental, and social well-being state without any disease. Human diet, exercise, and sleep are 3 

factors that affect human health. Human disease is an abnormal case that negatively affects the 

structure and function of one organism of the whole human body. The viral shape of the crown 

is the reason for its name. The World Health Organization report reveals that this virus occurred 

first in animals (1940) then occurred in humans (2003). The COVID-19 occurred in Wuhan 
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state in China in December 2019. There are 4 types of coronavirus: Alphacoronavirus, 

Betacoronavirus, Gammacoronavirus, and Deltacoronavirus. The Betacoronavirus is the 

dangerous one. In conclusion, the metabolome plays an important role in human health and 

COVID-19 infection. 
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