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Abstract 

Short and Intermittent fasting  brings many structural and functional changes in the GI tract.Now it has 

been shown that changes are beneficial in terms of postponing the onset of NCDs prolonging the 

healthage,That might be the reason for Ancient Indian saints todo fasting. These benefits have been 

described in a series of research papers by us and others. Change in microbiota due to fasting is a recent 

addition which explains the mechanism of many physiological processes taking place during fasting.Two 

other parameters namely, effect of long and short term fasting and.sexual dimorphism on microbiota also 

dealt with in this review. 
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Introduction 

The biological clock controls many cyclic functions in the human body 

and hunger is one of those [1].The gastrointestinal (GI) tube from mouth 

to anus is lodged in the abdominal cavity involved in digestion of the food. 

Digestion is the complex process of turning the food   into gastric juices, 

that assimilate withe the blood circulate all along the body. The body uses 

these juices for energy, growth and cell repair needed for an individual to 

survive. The digestion process also involves creating waste from the food 

which we eat to be eliminated. The foods which we eat provide energy to 

the body in the form of Adenosine triphosphate (ATP) [2].  In addition to 

digestive enzyme systems, GI secretes hormones like gastrin, secretin 

which control the different digestive enzymes that are secreted in the 

stomach and the intestine during the process of digestion and absorption 

[3]. 

The third component which gained importance lately is the microbiota; 

this is essentially a microbial organ that provides metabolic, 

immunologic, and protective functions for the host. This is also observed 

that intestinal components always remain in balance,if intra or inter 

component   balance is disterbed one would get sick. [4]. Habitual diet, 

changes in macronutrient composition, and consumption of nondigestible 

dietary fibers have all been shown to impact the human GI microbiome. 

Intriguingly, the impact of diet on the microbiome may be related not only 

to what humans eat but also to the timing of food consumption [5]. 

Therefore fasting has a profound effect on the composition and function 

of the enterocytes and microbiota. Emerging preclinical research suggests 

that gut microbes experience diurnal rhythms, and the health effects of 

eating patterns, including time-restricted feeding and meal frequency, 

may be related to the GI microbiota [6]. 

Dietary restrictions for their promising effects on longevity and 

healthspan have been adopted by health conscious populations globally, 

It also affects age-associated diseases and, in clinical studies, promotes 

beneficial health outcomes. Because long-term compliance with daily 

calorie restriction has proven problematic in humans, several intermittent 

fasting regimens, including alternate day fasting and time-restricted 

feeding, have evolved revealing similar clinical benefits as calorie 

restriction [7]. 

Changes in the inner Lining 

During fasting (starvation) there are major changes in the structure, 

composition, and functions of the microvilli (brush border membrane 

(BBM))of the intestinal epithelial cells.[8,9] The surface area of the BBM 

becomes at least one and half times per cell compared to normal fed 

intestine border membrane (BBM)[10]. The density of IMPs and filipin-

sterol complexes (FSCs) decrease considerably during starvation [11]. 

Biochemical estimations show Alterations in the lipid and fatty acid 

composition of BBM, a decrease in the levels of cholesterol and proteins 

with respect to phospholipids, sphingomyelin/phosphatidylcholine 

(mol/mol), protein/lipid (w/w), and free fatty ()acids (w/w) decreased 

whereas the total phospholipid (w/w) ratio and the double-bond index 

increased. Analyses of fatty acids showed higher percentages of stearic 

and arachidonic acids whereas oleic and linoleic acids decreased under 

starvation [12] On refeeding, these changes were restored to well-fed 

levels[13]. The change in membrane state under starvation is associated 

with alterations in the lipid and fatty acid composition of BBM and may 

be responsible for functional changes that occur under nutritional 

stress.During starvation which is in agreement with morphological 

findings.[8,11,12,13] 
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Energy goes towards healing our bodies instead of digesting food. Fasting 

also allows for the body's enzyme system to focus on detoxifying and 

breaking down toxins in the body quickly and efficiently without the job 

of heavy food digestion [14, 15].  

Microbiota 

There is a fairly good knowledge we have towards the cellular and 

physiological changes for the fasting intestine and benefits of fasting; 

however, relatively little knowledge has been acquired of the impact of 

these various fasting protocols on the gut microbiome (GM). Fasting gut 

may beneficially alter the composition and function of a welfed gut 

microbiota.It was known that non-communicable diseases such as 

obesity, diabetes, cancer and neurological and gastrointestinal 

inflammatory diseases(NCDs)  could be controlled by dietary restrictions 

and/or  intermittent or short term fasting.The  new insights  that  the  gut 

microbiota that was reshuffled during fasting has positive influence on 

host metabolism, gut barrier permeability, brain functions, and 

subsequently, postpone the onset of NCDs prolonging the health [16]. 

Most of the time western diet can promote deleterious changes in the GM 

[17, 18]. These microbiota interfere   in lipid and glucose metabolism. In 

addition to this the well fed intestinal microbiota weakens immune 

responses [19]. Fasting has been demonstrated to increase the abundance 

of protective, beneficial microbial families,such as  Bifidobacteriaceae,   

Lactobacillaceae and Akkermanisaceae. The initial findings may be 

promising for the use of fasting to beneficially influence and alter the gut 

microbiota.Intermittent fasting might directly affect gut microbial 

composition, function and interaction with the host [17, 18]. Fasting could 

have a profound and long-lasting effect on human GIT microbiome and 

drove individuals to develop a more homogenous GIT microbial 

community.Ongoing research on the health impact of fasting regimens on 

GM modulation is warranted and some of its benefits could be mediated 

by the circadian system [20]. 

1. Long and Short term Fasting Effects on microbiota 

Longer periods of fasting appear to reduce total bacterial load, and this is 

associated with improved gut health and lifespan extension.  

We also studied healthy humans to look at the gut microbiome to see how 

it changes with 2 fasts per week. At the 12-16 hour mark, we saw a 

dramatic shift in the gut microbiome population after fasting for that 

period. Certain bacteria are super responsive to fasting, and those tend to 

be beneficial bacteria.Dietary restriction (DR) decreases body weight, 

improves health, and extends lifespan. Dietary and pharmacological 

interventions promote a healthy lifespan by influencing energy intake and 

circadian rhythms. [21].Short-term fasting (14–22 h) resulted in sexually 

dimorphic metabolic changes, which were more pronounced during 

prolonged fasting (38–72 h) 

2. Effects of Sexual dimorphism on microbiota 

Effects of fasting differ between men and women.   Women metabolize 

lipids more during fasting, while men have preference of carbohydrate 

utilization (22). Plasma glucose concentrations were shown to be lower, 

while free fatty acids (FFA) and lipolysis were higher in women 

compared to men after fasting.  Mechanisms that can increase lipolytic 

rates in women include higher total fat mass, enhanced lipolytic 

sensitivity to epinephrine, and increased activation of β adrenergic 

receptors [23]. 
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