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Fasting as a Contemporary Regime; a Comprehensive Review
Fasting is an emerging dietary regime which is adept for millennia and beneficial against the disease through energy metabolisms alteration and optimization. Recent researches illuminate its characteristic role against divergent diseases. This review will be helpful to enlighten the benefit of fasting as a promising dietary approach for a health professional to avert the disease. Fasting improves glucose and lipid regulatory and inflammatory marker. It also makes cancer cell susceptible and improves chemotherapy side-effects, which supports holistic prosperity.  It controls neurological disease via regulation of neurotrophic factors as well as can be used as a pooled approach to shrink the mortality burden. It also acts as health promoter via regulation of circadian clock and gut microbiota. Fasting protects against cancer, metabolic syndrome, and neurological disorder. It can be efficacious as a health proponent via means of regulating circadian rhythm and modulation of gut microbiota. Clearly, Dietary regime transition from restricting specific food type towards restrict intake for a specific time is required. Propitiously, new dietary regimes are progressively taking sustainability into consideration and the outlines of a dietary evolution are slowly rising. In the future, more research is warranted to reveal its molecular mechanisms.
Keywords: Fasting, Dietary Regime, Cancer, Metabolic Syndrome, Neurological Disorder.
Introduction
Fasting has been experienced from the last many years, but recently different studies have highlighted its mechanisms to defend against different types of disease. Fasting is defined as no or minimal intake of food and liquid for 12 h (hours) to 3 weeks in human. From millennium, different religious group does fast according to their believes in religion as Muslim do fast during the month of Ramadan from dawn to dusk while Hindu, Christian, Jews, and Buddhist do fasting according to the designated days in the calendar 1. Fasting is a basically different form of calorie restriction, which only reduced the number of calories (20-40%) but did not skip the meal. Fasting is another form of starvation; which is calories insufficiency in the body 2. But from last few years, the fasting effect on a metabolic system to defend against disease is emerging. The progression of research explores the effect of fasting on our body through different mechanisms. Therefore in this review, we have discussed the effect of fasting on the metabolic pathways and how it will have beneficial effects to prevent metabolic and neurological disease and cancer as well.
In living organisms, food intake decides existence and reproductive growth. They have the ability to evolve themselves as per the availability of food and scarcity 3. In the human body, adipose tissue and liver is a fundamental organ for energy restoration. Importantly, nervous, metabolic, and endocrine system are evolved during energy restriction to enable the optimal physical and mental functionality 2. Fasting is an emerging regime; in which individuals restrict their food intake for a different period of time. The restriction of energy helps to attain the cellular and molecular mechanisms evolution. Through which an individual can optimize their fitness and also built resistance inimical to different types of disease 4. 
The ketogenesis and oxidation of fatty acids regulate the energy metabolisms during starvation and prevent the body from metabolic diseases 5. Essentially, fasting is manifest as to do ketogenesis in the body, have a potential effect on metabolic pathway and cellular process to protect against disease like cardiovascular disease, diabetes, and cancer 6. Fasting shifts the body metabolisms to fatty acid oxidation rather the glucose oxidation 7. In human, the liver is predominantly the main organ which stored the glucose in the glycogen form and provides energy to the body when it is needed. When a body does fast for more than 12 h, then glucose is depleted from the liver and energy is acquired by fatty acid oxidation as compared to glucose. While most of the body tissue can survive on fatty acid oxidation and brain used the acetoacetate and B-hydroxybutyrate as an energy source. Depending on body weight, fasting allows surviving more than 30 days via providing energy through ketenes bodies, free fatty acids and gluconeogenesis 8.
Fasting is emerged as a non-pharmacological approach to prevent a different type of disease by losing weight and revamp the metabolic health factor-like insulin and lipid regulatory biomarkers. It is also proven as a preventive approach contra to cancer by swaying only cancer cells not the normal cell with chemotherapy treatment 9. Hence, in this review, we have shed light on the impact of different type of fasting on divergent diseases with explicating the mechanisms; which will be advantageous for the researcher and students to make a reconnaissance of that dietary regime in future.
Fasting paradigm
During fasting, restrict the intake of food for the particular time of the day, which is different from the calorie restriction in which food intake is chronically restricted to 20-40% but does not affect the frequency of the meal. Fasting has different paradigm including intermittent fasting (in which you divide the part of a day in between eating and fasting) and periodic fasting is restriction of calories for three and more days and also include restriction of specific food during eating allocation time 10. The alternate-day fasting contains fasting and feeding cycle on alternates days but the duration of the day depends on the person. During fasting the person completely restraint from food and during eating days they can eat ad libitum. The alternate-day fasting help to improve the obesity-related biomarker like body weight, insulin, and lipid level in the blood. It is also helpful against a different type of cancer via inhibition of the cancer cell growth 11. The modified fasting regimens include the 20-25% dietary intake of the energy requirement instead of complete restricting of food. The second name of fasting is intermittent energy restriction. The 5:2 diets are a more common example of it in which people can restrict their energy to 20-25% in a week and can eat ad libitum during five days of the week. This type of fasting regime is beneficial for lowering the insulin-like growth factor which is a biomarker in a different kind of cancer. It also helps to reduced the level of circulating lipids and improved the inflammatory marker in the body like C-reactive protein, tumor necrosis factor-a, leptin, and adiponectin 12. Time restricting feeding is also a pattern of fasting in which food is given to ad libitum within the specific time period. It may include day or night feeding cycle. It also has proven beneficial against obesity and also prevents a different type of metabolic disease by lowering the insulin and lipid level in the blood. It is also beneficial against a different type of inflammation by controlling the tumor necrosis factor-a, C- reactive protein and interleukin-6 13. The Illustration of fasting type is shown in Figure 1.
Ramadan fasting is a pattern of fasting which Muslims do from dawn to dusk. The time varies from 11 to 23 hour. It is also helpful against a different type of metabolic disease like diabetes, cardiovascular and cancer by lowering the insulin, lipid, and different cancer related inflammatory biomarker in the body 14. The one study from a Christian religious group which does daily fasting has reported a lower prevalence of coronary stenosis and diabetes 15. The health implication and side effects of different type of fasting are summarized in Table1.
Fasting and cancer
The second leading cause of mortality in the world is considered as cancer and approximately 8.8 million mortalities are caused by the carcinoma in the globe. As per estimation 1 per 6 death cause is cancer around the world. Approximately 70% of death occurs in the underdeveloped region of the world 16. The epidemiological studies showed that the fundamental reason for cancer morbidity is linked with the lifestyle, eating pattern and timing of the food availability. The dietary pattern, sedentary lifestyle, excess food intake throughout a day, higher body weight is directly related to the 33% of cancer mortality. The diet has a pivotal impact on different stages of cancer 17. Fasting is the dietary pattern which has the potential to fight against cancer 18.
The susceptibility of the cancer cell against fasting as compared to the normal cells emerged the idea of used the fasting as a preventive approach against cancer treatment and increase the efficacy of chemotherapeutic drugs 19. In the past decades, we witnessed many cancers therapeutic research is conducted, which are also beneficial to lessen the burden of cancer in society 20,21. But we can not ignore the side effects attached to those therapeutic approaches 22. The side effect also affects the quality of life in cancer survival patient 21. Therefore, it is a need for the interventions against mitigating of toxicity which will also be beneficial for societal, economic and medical progression 22.
Fasting transpires as a contemporary approach that protects the normal cell against chemotherapeutic agent via entering them slow growth process as compared to it the cancer cell is more easily sensitized by the drug treatment 23. Fasting is also effective with chemotherapy; as a drug is introduced into the body, it kills the cancer cell but simultaneously damaged the many epithelial and non-epithelial tissues. When fasting is done with chemotherapy treatment it sensitized the cancer cell to the treatment as compared to the normal cells. The fasting with chemotherapy also prevents the recurrence of cancer. The stress sensitizing Akt and S6 kinases via increased in phosphorylation results as the oxidative stress, caspase-3 cleavage, damage of the DNA and cell death. So fasting in the future can be used to inflate the effect of drug on patient during chemotherapy 24.
Fasting related cancer prevention in human is not proven by any scientific study. But curtailing the level of insulin growth factor and high ketones bodies can be effective against cancer prevention therapy in future 25. The fasting retrenches the insulin growth factor which caused the aerobic glycolysis and increases the oxidative phosphorylation in the cancer cell which increases of reactive oxygen species that resultant in the oxidative DNA damage and causes apoptosis by activation of the p53. In the extracellular environment, the fasting resultant autophagy can suppress the CD73 level in the cancer cell 26. 
The different chronic inflammation in the body caused liver cirrhosis which developed into hepatocellular carcinoma (HCC). Fasting helps to decrease the HCC in vitro but short term fasting did not alleviate the fibrosis in vivo 27.  Fasting is also beneficial for breast and melanoma cancer model by making them sensitized against the chemotherapeutic agent. The one study proven the effect of 48h fasting once a week , 24h before and after chemotherapeutic drug result in higher the efficacy of chemotherapeutic drug (cyclophosphamide, doxorubicin) and inhibit the growth of subcutaneous 4T1,MDA-MB-231 (breast cancer), B16 (Melanoma), GL26 (glioma), ACN (neuroblastoma) , OVCAR3 (ovarian cancer)  cancer cell model. The prolonged night fasting is related to lower breast cancer risk among women. It helps to increase the effectiveness of chemotherapeutic drug through promoting apoptosis via S6 and AKt kinases, oxidative stress and DNA damage 28.  It also helps to increase the life span in metastatic breast tumor, melanoma and neuroblastoma cancer model 24.
The 48h fasting (once a week) with chemotherapeutic treatment is effective against the human lung (A549, H2133) and colon (HCT116), mesothelioma (ZL55) cancer cell model. The lung cancer cell (A549) xenografted mice cancer cell was sensitized with the help of the fasting. The complete inhibition of lung cancer is observed with the help of combined therapy of fasting and chemotherapy drug is only 40-60% mice. Fasting promotes sensitization of cancer cells during chemotherapy via ATM/Chk2/p53 signaling pathway 29. In lung (H2133) and colon (HCT116), cancer xenografted model, fasting controlled cancer through suppression of the Mitogen-activated protein kinase (MAPK) signaling and E2F based transcription during TKI based drug therapy 23. 
The effectiveness of oxaliplatin in subcutaneous colon cancer xenografted model (CT-26) is increased with the help of 24 h water only fasting cycle. It causes apoptosis in the tumor cell via exerting an anti-Warburg effect in nude mice 30. The 48-60 h fasting helps to reduced the tumor proliferation in 4T1 and B16 (mice breast cancer) and MCF-7 (human breast cancer) cancer cell model via downregulation of the heme oxygenase-1 (HO-1) expression in a cancer cell. It also improves the immune response by increasing the lymphoid progenitors in the bone marrow 31. When 24 h fasting (for2 weeks) on an alternate day in CT-26 xenografted cancer model helps to control the growth of colon cancer and down-regulate the production of extracellular adenosine by deleting the expression of CD73 (cluster of differentiation 73) enzyme in the colon cancer cell 32.  
Fasting potentiates differential stress apoptosis in cancer cell without damaging normal cells. The differential stress results in apoptosis and DNA damage due to the cancer cell’s volatility against starvation conditions. Neuroblastoma is a type of cancer which is defined as the development of immature nerve cells in a different part of the body but most commonly in the adrenal gland. As per a study, 48h (water only) fasting in neuroblastoma nude mice model results in a reduction of drug toxicity as compared to the ad libitum nude mice group, however, did not reduce the effectiveness of chemotherapy drug in nude mice. So fasting can be a preventive approach as differential stress on cancer cells during high dose chemotherapy 9.
Fasting helps to combat with fibrosarcoma via the introduction of apoptosis and increase the immunity of the body against the carcinogens. In MCA2015 xenografted cancer cell model, 48h fasting helps to induced autophagy with increased production of the Adenosine Triphosphate from dying tumor cell which caused the reduction of intra-tumoral T reg cells and result in improved chemotherapeutic response against cancer 33. The leukemia is caused by the development of the Acute lymphoblastic leukemia (ALL). It is defined as the clonal expansion of the lymphoid blasts in the blood, bone marrow, and other tissues, it can be either B or T lineage. The one day fasting at alternate day is effective against leukemia by suppression of the B and T ALL production through increased the effect of the leptin receptor and its downstream signaling in C57BL/6 mice xenografted model 34.
When 24 h fasting (for2 weeks) on an alternate day in CT-26 xenografted cancer model helps to control the growth of colon cancer and down-regulate the production of extracellular adenosine by deleting the expression of CD73 (cluster of differentiation 73) enzyme in the colon cancer cell 32. The 24h water only fasting before chemotherapeutic dose in human pancreatic cancer cell subcutaneous cancer cell model will be effective for delayed the progression of cancer. In nude mice, overexpression of equilibrative nucleoside transporter 1 (ENT1) protein levels in a tumor are observed which is beneficial to enhance the effect chemotherapeutic drug (gemcitabine) in pancreatic cancer patient 31.  The 24h water only fasting once in a week delayed the sarcoma in C57bl/6 adult mice. It also down-regulate the cancer progression factor e.g., Insulin growth factor and leptin in vivo study 35. The fasting is also helpful to age associate lymphoma. As per a study, fasting helps to lower the no of lymphoma cancer in OF-1 mice via upregulation of spleen mitochondria Superoxide dismutase (MnSOD) activity which neutralized the superoxide radicals and decrease the generation of the reactive oxygen species (ROS) 36. The role of fasting in cancer is shown in Figure 2. Fasting is commendatory versus diverse type of cancer with its aptness to potentiate the chemotherapy process in a cancer patient. Henceforward, it can be a robust dietary regimen to control the divergent type of cancer, with a  propensity to treat those patients whose body became resistant to some chemotherapeutic agent on the strength of cancer cells vulnerability.
1. Fasting and metabolic syndrome
Metabolic syndrome (MS) is defined as the group of conditions caused by the abdominal obesity including resistance of insulin, high level of TGs (triglycerides), greater risk of cardiovascular disease, diabetes and Alzheimer disease 37. The high-fat diet and extracellular agent originate MS, intermediate fasting help to reverse the factor amalgamated with it like insulin, inflammation, body fat and blood pressure 3. The up-regulated level of leptin and insulin and lower level of adiponectin and ghrelin are the characteristics of MS in human. As leptin is pro-inflammatory marker and ghrelin and adiponectin are the suppressor of the inflammation 38. Fasting helps to reduce the leptin and insulin level and increased the adiponectin and ghrelin level which result as a reduction of inflammation in MS patient 4.
Fasting also helps to intercept heart against myocardial infarction and ischemic injury via ameliorating the hyperglycemia effects 39. The 1-3 days fasting is also effective against ischemic liver and renal injury 40. Fasting helps to abridge obesity in the patient.  According to meta-analysis, there is a 1.24kg reduction in body weight as a result of the fasting, and 0.72 kg build up in weight just after two weeks of a normal diet. So fasting can act as a dietary regime to fight against obesity without having side effects. Another Meta-analysis shows that fasting also lessened the lipid and glucose level in the body so it can be prevented from the different metabolic disease like cardiovascular disease and diabetes 41. The different researches also depict the role of fasting against MS disease by lowering inflammation marker levels in the body e.g., CRP, IL-6, and TNF-a 42.
Intermittent fasting has proven effective against type 2 diabetes in the rodent model. The administration of high-fat diet results in resistance of insulin in rat’s model.  Insulin resistance cause diabetes, which can be improved by following the eight-hour fasting dietary regime 43. The insulin level will be upregulated by high intake of fat-enriched food in C57BL/6 mice which cause obesity and inflammation in an animal model which can also be improved by eight-hour dietary restriction 44.
The hyperphagia was seen in those mice with deficiency of leptin receptor and brain-derived neurotrophic factor (BDNF ) which cause diabetes via the resistance of insulin in the body 45. Obesity and insulin resistance can be reserved in leptin mutant mice through the administration of BDNF via intraperitoneal mean 46. The downregulation of leptin and insulin; improved resistance for insulin was observed by following the fasting dietary regime in  BDNF+/- diabetic mice model 47. 
The pancreatic beta cells damaged results in the loss of insulin function and cause Type 1 diabetes. Fasting has shown the effect against Type 1 diabetes through pancreatic beta cells preservation 43. Fasting assists to tweak the insulin receptor signaling which assists in a more efficient intake of glucose in a different organ. Fasting can ameliorate the function of mitochondria via improving the mTOR signaling 48. Fasting also regulates the autophagy, BDNF, and cAMP response element-binding protein (CREB); which are related to diabetes 48,49. Diabetes in a later extent causes inflammation in the body. Fasting capacity is proven to down-regulates the inflammation markers in the body 50. Many studies are shown that people with type 2 diabetes; when do fasting; the level of the hemoglobin A1c is down-regulated to the 0.5 points. The different epidemiological studies also show the role of the fasting against diabetes by lowering HbA1c level in the body 14.
The alternate-day fasting group in the animal model is proven effective against myocardial infarction by reducing the size of myocardial infarct and 75% reduction of apoptotic cells as compared to control group 51,52. The impaired autophagy model of mice (Lamp 2 mice) does not show any protective role of fasting; which conclude the mediation role of autophagy against infection of the myocardium 52. The fasting helps to control the myocardial infarction in rats via significant elevation of the BDNF, Hypoxia-inducible factor 1-Alpha (HIF-1 alpha) and Vascular Endothelial Growth Factor (VEGF) as compared to the control group. The inflammation, fibrosis and oxidative stress associated with aging result in cardiovascular disease and fasting role are proven against it 53. Fasting also decreased the extracellular signal-regulated kinases and phosphoinositide 3 kinase signaling and activity of transcriptional factor; Signal transducer and activator of transcription 3 (STAT3) in an animal model 54.
Intermittent fasting role against hypertension is also evident in an animal model through a reduction in the pressure of blood and enhance the rate variability of the heart 55. The vasodilatation related endothelial cells enhancement is related to the reduction of variability of blood 56. The circulating cholesterol levels also decreased due to the fasting dietary regime 57,58. The relationship between fasting and metabolic syndrome is shown in Figure 3.
Taken together, Fasting is significantly preventive against MS but to introduce it as the preventive dietary regime is a major challenge as some people are unable to follow this regime due to extreme hunger conditions. Henceforth, more research is warranted with considering these side effects to introduce it as a preventive approach in MS patient.
Fasting and neurological disorder
The risk factor for a neurological disease like Alzheimer, Parkinson, and stroke will be increased with aging 59.  The mitochondria functional deregulation, Oxidative stress, a damaged function of the lysosome and calcium cellular homeostasis impairment plays a significant role in damaging and the demise of neuron which is the main genesis of these diseases. The over activation of the receptor engender hyperexcitability in neurons which consign them to the pathological process known as excitotoxicity and result in the death of neurons 60. 
Fasting helps to improve the brain function by mean of evolution in the starvation condition. It increases the functional capacity of the brain through the act on nerves cells. In this context, the researches were initiated in 1990 to uncover the role of fasting on the neurological disorder 61. As per a study, when fasting is introduced before the excitotoxin in an animal model the result in insusceptibility of the hippocampus neurons to the degradation process and also improves neurons and memory deficiency are also improved in Alzheimer rat's model 62. The Huntington’s disease (HD) also neurological disorder in which striatal medium spiny neurons are damaged by the toxins named as molanate and 3 nitropropionic acids which act as succinate dehydrogenase inhibitor. Fasting helps a brain to become resistant against these toxins, which result in less degradation of a striatal neuron 61. Fasting has the potential to be a therapeutic approach in HD disease patient.
The MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) causes degradation of the dopaminergic neurons and can cause Parkinson disease 63 Fasting helps to reduce the effect of these toxins and improve functional ability 62. Therefore, it can also be an effective dietary regime in Parkinson disease patient. The calorie restriction for six months inhibits the depletion of striatal and dopamine neurons. The calorie restriction also assists in the growth of brain and glial-derived neurotrophic factors against neurotoxin (MPTP) and result in the prevention of the dopaminergic neurons 64. The scientist reported that 3xTgAS animal model did not cause impairment of the brain function in result of calorie restriction as compared to that animal who fed ad libitum 65.
The level of amyloid-beta and tau protein related to Alzheimer disease is deregulated due to calorie restriction 66. These studies authenticate the prevention role of fasting as a dietary regime against neurological diseases. The mechanisms involved in the prevention of neurological disease is still not uncovered but fasting cause unregulated the expression of brain-derived neurotrophic factor, fibroblast growth factor, and antioxidant enzyme. it also enhanced the biogenesis of mitochondria 52; which might be logic of protection of neurons in Alzheimer disease. Fasting also causes hindrance against the development of Parkinson disease in a transgenic animal model via enhancement of the autophagy process 67. 
In Huntington disease, the brain-derived neurotrophic level goes down, but if fasting dietary regime follows prior to the initiation of motor deregulation; it helps to enhance the neurotrophic levels in an animal study. Which support the idea to introduce this dietary regime against the prevention of the disease 68. Fasting also favors stroke prevention if it’s done before the initiation of ischemia 69. The molecular mechanisms against prevention of stroke are still unknown but up-regulation in the expression of neurotrophic factor, protein chaperones and antioxidant enzyme, inhibition of inflammasome and reduction in inflammation via the in pro-inflammatory cytokines is considered as a reason 70. Fasting also causes deregulation of leptin level and increased in ketone bodies. which may also beneficial against stroke 71. The possible mechanisms of fasting against neurological disorder are shown in Figure 4.
The injury in the brain due to sudden trauma is significant cause of neurological disorder inactive individual 72. Fasting plays a beneficial role against the sudden injury due to trauma in the brain. These all scientific studies proposed that fasting can be a preventive commencement to treat the neurological disorder in future through control of protein regulatory mechanisms and autophagy process 73.  
Fasting as a health promoter
Circadian biology
The coordination in biological and physiological process in human against the changes in an environment and the dark and light cycle is possible with the help of circadian oscillator, which also called as a circadian clock 74. This circadian clock optimal condition is fundamental to prevent the body against a different type of disease like CVD, diabetes, and cancer 75. The hypothalamus of mammals contains major biological circadian clock in the suprachiasmatic nucleus (SCN). The researchers showed that mammals also have many peripheral circadian clocks in different organ 76.
The distribution in the synchronization of SCN and the peripheral circadian clock may cause different morbidities 77. The signal of food intake is associated with the peripheral circadian clock. As many studies proved that eating in late-night result in deregulation of the circadian clock and cause different morbidities like cardiovascular disease, diabetes, and cancer 78,79.
The energy metabolisms also have an impact on the circadian clock. The expression of circadian clock-related to energy are amenable via changes in behavior 80. The insulin secretion is also associated with the circadian clock which results in regulation of insulin level according to dark and light cycle 81. The great consumption of food at night time can produce more glucose due to insulin insufficiency that results in different metabolic diseases like diabetes 82.
Fasting during night time helps to combat these diseases by the regulation of food ingestion with peripheral glucose. The fasting dietary regime is effective against the expression of the gene related to the circadian clock 83.           Taking it account, we can conclude that fasting dietary regime can be a preventive approach to control different type of disease through adjusting the time of feed according to the circadian rhythm.
Gut microbiota
The gastrointestinal microbe adjacent in human’s intestine since birth and have affected the function of the body. The gastrointestinal microbiota usually comprises of different variety of virus, bacteria, and fungi 84. It is established many years ago, the circadian rhythm of the gastrointestinal tract is maintained in the light cycle than the dark cycle 85. The gut microbiota impairment is the main element of induced obesity. The loss in weight is related to gut microbiota improvement which is linked to inflammation. Fasting regime helps in reduction of weight which also results in the improvement of gut microbiota 86. As per a study, the brain improved the integrity of host-microbiota during fasting. The circadian rhythm changes also modulate the gut microbiota which effects on the metabolisms of host. The extended gut rest (fasting period) results in the reduction of permeability of the gut, endotoxemia, and inflammation that is usually commonly observed in the obese individual. The regulation of the food and fasting cycle is a helpful approach to treat obesity its linked metabolic disease 87.    
Intermittent fasting activates the beiging of adipose tissue with the highlighting role of gut microbiota 88. Fasting also helps in the improvement of the gut barrier, and reduction in the inflammation which results in obesity control and prevention from disease related to it 89. The impact of fasting on gut microbiota relating to obesity will propose the idea of more researches, so it can be introduced as a preventive approach against disease. The role of fasting as a health promoter is depicting in Figure 5.
Challenges and future prospective
Fasting has turned up as a new dietary pattern against various type of diseases since last few years. The engrossment is growing to develop the possibility that fasting can be a preventive approach against a different type of disease. As per insightful research on fasting, following research directions can be followed to reveal the truth.
1) Fasting is effective against a divergent type of cancer in the animal model but there is an exigency to study on the different ethnic human model to instigate it as an effective approach against cancer.
2) Fasting succor the cancer cell to transmute into sensitizing cells against the chemotherapeutic agent. So it can be effective to enhance the efficacy of the chemotherapeutic drug. So in the future, more research is needed to explain its function more deeply.
3) Fasting aids to regulate the inflammatory biomarker related to metabolic syndrome so in future more research requires revealing the mechanisms to involve in regulation.
4) Fasting is followed as the dietary regime in a different religious group. So in the future, there is a need to combine data from that population and compared with disease prevalence.
5) In the future, there is a need to develop an understanding of the molecular mechanisms through which fasting prevent a different type of disease condition.
6) Fasting can also cause severed hunger condition in the patient, so more research is required to also by considering the patient nutritional status during fasting.
7) Fasting is preventive against cancer, but there is a danger to increase in different cells during the feeding cycle which can produce secondary cancer. So in the future, there is a need to uncover the toxicity of fasting with or without chemotherapeutic treatment.
8) In the future, there is a need for a robust design study to uncover the insulin resistance and adiponectin level against the treatment of cancer and other metabolic disease related to obesity.
9) Gut microbiota and circadian clock are well defined in the past and fasting help to promote them. Taken it together, there is a necessity to study the impact of fasting regime which will have been great potential to control disease in the future.
Fasting is now considering as the glistening ray in the area of disease prevention. The poor dietary and lifestyle pattern is the principal vindication for disease progression around the globe. There is a need to introduce the new dietary pattern which has more health security and also able to combat disease. As per that notion, fasting can be established a new approach to foreshorten the disease burden in the world. Fasting alone can not be a preventive approach against cancer; there is a need for combined drug treatment researches to explore its benefits. The reason for a combined approach for the effectiveness of cancer is given below;
i) A cancer cell can become resistant to the chemotherapeutic agent in many patients via altering their metabolic pathway. But fasting does not support the altered pathway in cancer cell due to glucose, protein, and growth hormone deficiencies and resultant in apoptosis.
ii) Fasting helps to prevent the normal cell by the damaged can be caused by chemotherapeutic drugs.
Hence, we can contemplate from previous research findings that fasting have the potential to be an effective strategy as cancer treatment efficacy. In this review, we explained the role of fasting against obesity related condition, cancer, and neurological disorder. A recent finding suggests that fasting help to ameliorate the obesity-related disease inflammatory marker, cancer, Alzheimer and Parkinson disease. Therefore in the future, more research is warranted to explore the mechanisms of fasting against different diseases. If the result of previous researches as explained above against different type of disease is confirmed with more deep research studied in the future. Then it is foreseeable that fasting can be recommended as a new dietary regime by health professional against a different type of disease like obesity, diabetes, hypertension, and cancer in the near future.
2. Conclusions
It is well established that food dietary pattern and regime are effective against prevention of different type of disease. Fasting in this regard is the new approach but have much potential for the prevention of different type of disease like cancer and metabolic syndrome. Many studies also suggest that fasting is a preemptive approach against toxicity in the cancer patient. Therefore, it’s also beneficial for increased the efficacy of a cancer drug. Fasting makes cancer cell susceptible, is the new hallmark in the prevention of cancer. Fasting with chemotherapy makes cancer cell more sensitized to the drug as compared to a normal cell. It can be used as a pooled approach to shrink the side effects of cancer. The role of fasting with the metabolic disease also established but extreme hunger makes it difficult to introduce as a preventive regime against a different type of metabolic disease. Fasting helps to prevent cancer, obesity-related metabolic diseases. The decrease in insulin resistance and adiponectin level are the fundamental approach involved in controlling these diseases. Fasting is proven effective against neurological diseases like Alzheimer's, Huntington's and Parkinson's through inhibiting the progression of neural degradation in the patient. Fasting dietary regime can be a hegemonies approach to control different type of disease through adjusting the time of feed according to the circadian rhythm. Fasting also has a significant beneficial impact on the gut microbiota which helps to promote health. The more researches in future are warranted to uncover the mechanism of fasting against disease.
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List of Table
Table 1: Fasting health implication and side effects
	Type of Fasting
	Health Implications
	Side Effects
	Reference

	Alternate day fasting
	It helps to reduce obesity, fasting insulin, blood glucose, and TGs. But it increases the LDL and HDL level in healthy adults. The inflammatory biomarker leptin is downregulated, but adiponectin level is increased in the body
	Participants reported Extreme hunger during fasting days
	90-92

	Modified fasting regimens

	It helps to reduce the weight significantly in the obese subjects. But not any significant loss of fasting insulin, glucose, LDL, HDL, and triglycerides. But it can significantly reduce the inflammatory biomarker like TNF-a, CRP, leptin, and BDNF and upregulate the adiponectin in obese subjects.
	Fewer participants reported mood and other side effects e.g., irritable, cold, hunger and low energy during fasting
	11,93-97

	Time-restricted feeding
	The body weight significantly decreased in normal-weight adults but the nonsignificant effect in obese adults. Fasting glucose and insulin level are higher in an obese object as compared to lower fasting glucose level in healthy adults. The LDL and TGs level are significantly lower and HDL level higher in healthy adults. There is no significant change observe related to LDL, HDL and TGs level in an obese object. The inflammatory biomarker leptin is significantly decreased after >13-hour night-time fasting but no significant change was seen in CRP, IL-6, adiponectin and BDNF level in the body
	Hunger is reported from a few participants but no change in measurement of depression vigor, fatigue, and tension.
	96,98-100

	Religious fasting
	It significantly reduced body weight. The fasting blood glucose and LDL, TC and TGs significantly decreased but HDL significantly increased. The inflammatory biomarker; CRP, IL-6, TNF-a are significantly decreased. It also helps to decrease the HbA1c level in diabetes patient
	No side effect was reported during these observational studies
	14,101-103


HDL, high-density lipoprotein; LDL, low-density lipoprotein; IL, interleukin, TGs, triglycerides; BDNF, Brain-derived neurotrophic factor; CRP, C-reactive protein; FFA, HbA1c, hemoglobin A1c; TNF-a, tumor necrosis factor-alpha.
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Graphical abstract
In this review, we have shed light on fasting disease preventive role and highlighted the possible mechanism and pathway are involved in it. Fasting helps to treat disease while there is a need to minimize the side effect related to it.
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