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Abstract
Background: Deliberate abstinence from food intake has

gained a huge success in tackling various health issues. People

around the globe belonging to diverse religions fast to gain

theological or health benefits. The prime two types are

intermittent fasting and prolonged fasting. This review article

digs to find the influence of fasting on the enzymatic and

metabolic activities in the human body. Methods: Publication

databases including Springer, Elsevier, and MDPI were

assessed to find the key articles related to fasting. Results:

Fasting can help the human body control glucose levels more

effectively. The body starts using fats instead of glucose for

energy, which helps lose weight. Fasting on alternate days for
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around 8-12 weeks has been demonstrated to lower LDL (low-

density lipoprotein) cholesterol (sometimes also called bad

cholesterol) levels (20-25%) and triacylglycerol levels (15-

30%), while increasing LDL (Low-Density Lipoprotein). The

quantity and types of amino acids can change as a result of

fasting, the amount and kinds of amino acids are affected by

the period of the fasting. Glycerol, hydroxybutyric acid, free

fatty acids, and acetoacetic acid incline, but alanine, serine,

arginine, threonine, asparagine, and proline decrease during

fasting. Literature suggests that fasting can improve brain

function, learn function behavioral assessments, and enhance

synaptic plasticity which increases the creation of new neurons

from neural stem cells. Conclusion: It is suggested that fasting

helps minimize the percentage of metabolic activities that are

linked to chronic disease. It is imaginable that fasting could

add positively to nutrition strategies to gain good health

including marinating of blood glucose level, and weight of the

body. However, more research work is required to find the

long-term effects including the side effects of fasting on human

health.
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INTRODUCTION
Enormous health issues are emerging all over the globe; therefore, the need for
innovative health solutions is explored in the field of medicine. However, the modern era
is witnessing humongous progress in the quest for the cure of many diseases. Recently,
dietary plans have been among the trends practiced. Humans practice fasting for health,
theological, and ethical reasons. The concept of fasting is to voluntarily abstain from
food/water intake for a definite time (Visioli et al., 2022).

The practice of fasting is found in almost every religion like Islam (Sawm),
Hinduism (Upvas or Vrata), Christianity (Lent), and Judaism (ta'anit or ta'anis). The
apparent goal of fasting in every religion is to abstain from food supplements but the
philosophy of fasting is to purge the souls and gain spiritual peace (Mousavi, 2014). A
details difference among the fasting of religious fasting is given in Table 1-4.
TABLE 1: DESCRIPTION OF FASTING IN ISLAM
Duration From Dawn to Dusk for

Types 30 days of Ramdam (9th month of the Islamic calendar) (Compulsory).
Shawal (10th month of the lunar-based Islamic calendar) 6 days

(voluntarily).
Monday and Thursday (voluntarily) 10th Day of Muharram (1st month of
the Islamic calendar) (voluntarily). 9th Day of Dhul-Hijjah: Arafah (12th

month of the Islamic calendar) (voluntarily).
15th Shaban (08th month of the Islamic calendar)
Mid of every month i.e. 13th, 14th, and 15th)

Abstention
from

All types of food including water. Couples are prohibited from having
intercourse.

Purpose Righteousness development. Not to behave ignorantly. Give up false
speech and evil deeds. Strong enough to refuse sinful temptations at

other times
Religious
Reference

O you who believe, fasting is prescribed for you as it was prescribed for
those before you that you may become righteous (Al-Quran)

The month of Ramadhan [is that] in which was revealed the Qur’an, a
guidance for the people and clear proofs of guidance and criterion (Al-

Quran)
TABLE 2: DESCRIPTION OF FASTING IN HINDUISM

Duration From Dawn to Dusk for 9 days
Types Upvas and Vrata

Abstention
from

Food other than water and fruits

Purpose To fulfill a vow and,
to purify the body and mind to acquire divine grace

Religious
Reference

fasting increases digestive fire and causes digestion of Ama-dosha
(metabolic toxins)

(Ayurveda, a natural system of medicine)
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TABLE 3: DESCRIPTION OF FASTING IN CHRISTIANITY
Duration Personal and circumstantial but most commonly 46 days
Types The Daniel fast.

Daniel’s 10,21 day fast
Daniel’s king’s fast
The jonah fast
The Ezra fast

One, Three, Seven, Ten, Fourteen, Twenty, and Forty days fast
Moses’s 40 days fast
Elijah’s 40 days fast
Jesus’s 40 days fast

Abstention from Food other than water and fruits
Purpose To rend hearts

To get God’s attention
Religious
Reference

Fasting is a way to humble yourself in the sight of God (Psalm
35:13; Ezra 8:21). King David said, “I humbled my soul with

fasting” (Psalm 69:10)
Do not deprive each other except perhaps by mutual consent and for
a time, so that you may devote yourselves to prayer. Then come

together again so that Satan will not tempt you because of your lack
of self-control.

TABLE 4: DESCRIPTION OF FASTING IN JUDAISM
Duration From Dawn to Dusk for 6 days
Types Major and Minor fasts

Abstention from Abstain from all sorts of foods and drinks
Avoid body wash and sex

Purpose Purity from sins
Gratitude commemoration

Religious
Reference

Fasting on Yom Kippur is a necessary component of the day.
(Torah)

The Day of Atonement should be one of “self-denial.” (Torah)
TYPES OF FASTING
There are different types of fasts such as occasional short fasts, intermittent fasts,
prolonged fasts, extended fasts, open-ended fasts, occasional group fasts, and longer
group fasts. Choosing a type depends on how long will a person fast either individually or
with a group. The most popular types are intermittent and prolonged fastin
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INTERMITTENT FASTING
Intermittent fasting (IF) is more accurately described as an eating pattern than a diet in
the usual sense (Varady et al., 2022). Daily 16-hour fasts or fasting for 24 hours twice a
week are two common IF methods. Humans have practiced fasting from the start of time.
Ancient hunter-gatherers did not have access to grocery shops, refrigerators, or year-
round food (Gunnars, 2020) They couldn't always find something to eat. As a result,
humans have evolved to be able to survive for long periods without eating.
METHODS OF INTERMITTENT FASTING
It may be done in several ways, but all of them include splitting the day or week into
eating and fasting periods (Rynders et al., 2019).
1. The 16/8 method: commonly known as the Leangains protocol, this method
involves missing breakfast and restricting your daily eating time to 8 hours, such as 1-9
p.m., and fasting for 16 hours. (Kesztyüs et al., 2021).
2. Eat-stop-Eat: This includes fasting for 24 hours once or twice a week, such as
not eating from dinner one day to dinner the next (Nakamura et al., 2021).
3. The 5:2 diet: with this approach, on two nonconsecutive days of the week, a
person consumes only 500–600 calories, but eats normally on the other five days
(Bjarnadottir, 2018).
Fasting for shorter lengths of time is more usual; however, some people choose to fast for
longer periods.
PROLONG FASTING
The human body has evolved to be able to go without food for lengthy periods, with the
longest fast ever recorded being 382 days (Visioli et al., 2022). Prolonged fasting is a
type of calorie restriction that lasts at least two days. They are involved between 2 and 5
days, with a maximum of two weeks, and are only interrupted by drinking water and
ordinary tea or coffee. It's best to start with shorter intermittent fasts and work your way
up to longer fasts as the body adjusts to ketosis (Gunnars, 2010). For example, Start with
a 12:12 intermittent fast, then progress to a 24-hour fast, and lastly to a two-day
prolonged fast.
HEALTH BENEFITS OF FASTING
Fasting improves health by reducing fats, lipid breakdown, glucose regulation, a decline
of reactive oxygen species (ROS), inflammation decline, and the ability of the cell to
resist stress (De Cabo and Mattson, 2019). Fasting for more than 13 hours could reduce
the risk of breast cancer (Marinac et al., 2016). Most age-related diseases such as
cardiovascular diseases, cancer, and diabetes can be treated with a 15% calorie reduction
but a chronic application can lead to side effects (Fontana et al., 2010). Enhancement of
life span in many species of animals has been observed by calorie reduction for a certain
period (Mattson and Wan, 2005). It is believed that a calorie-restricted diet can improve
the quality of life. The experiment was performed to find the effect of a calorie-restriction
diet on aged men. A decline in fats, body weight, and depression has been observed. An
increase in energy level was observed. The quality of sleep remained unchanged (Teng et
al, 2011). It has been observed in rats and mice that IF can prevent cardiovascular
diseases when the mice were kept on an alternate day fasting before the coronary artery
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ligation for about three months (Ahmet et al., 2005). MI (coronary artery ligation)
damage was found to improve in rats kept on alternate-day fasting group (ADF) (Godar
et al., 2015).

Increasing age leads to many neurological disorders like Parkinson’s disease,
Alzheimer's disease, and stroke (Yankner et al., 2008). The death of neurons in these
disorders leads to improper function of mitochondria, lysosome malfunctioning, and
oxidative disturbance (Mattson, 2003). Resistance in degeneration of neurons was
observed when rats were subjected to ADF before the application of Kainic acid. ADF
also causes a decrease in motor dysfunction and striatal neuron decline (Bruce‐Keller et
al., 1999). Calorie restriction (CR) showed improvement in motor impairment and
dopamine depletion when studied in rhesus monkeys (Maswood et al., 2004).
Experiments on animals revealed the curing effect of IF against traumatic injury. Cervical
spinal cord and thoracic contusion injury in experimental rats showed improvement after
IF (Jeong et al., 2011).

Experiments on animals revealed the significance of periodic fasting in the
treatment of cancer just like chemotherapy (Dorff et al., 2016). Periodic fasting was
found curable in the case of a tumor and can also help to decrease the risk of lesions
(Brandhorst et al., 2015). The effects of short-term fasting on breast cancer were studied
in mice. Destruction of tumor cells and radiological responses have been recorded in
patients subjected to a fasting-mimicking diet (De Groot et al., 2020).

Effects of fasting on the liver were studied in the ADF and time-restricted group
(TRF). Both groups showed a decrease in body weight. The time-restricted group showed
a decrease of 3.62±0.65kg (4.83±0.9%) while the alternate-day fasting group showed a
decrease of 4.56±0.41kg (6.1±0.5%). Declines in levels of triglycerides were recorded in
both groups. No changes in the blood pressure of both groups were recorded. High-
density lipoproteins (HDL) and low-density lipoproteins (LDL), and levels of glucose
also did not show significant changes (Cai et al., 2019). IF and calorie restriction
improves levels of adiponectin (Heid et al., 2010). In a study on Thyroid hormone, the
changes in concentration of thyroid hormone have been observed through changes in
short-term food consumption. The administration of excess protein and short-term fasting
showed inhibition of FGF21 secretion from the liver by Thyroid hormone. It confirms the
role of thyroid hormone in the metabolism of protein (Basolo et al., 2019). IF regulates
members of Lachnospiraceae. Lachnospiraceae in combination with Clostridiales causes
butyrogenesis in the intestine of humans (Horne et al., 2015). Lachnospiraceae has
several health benefits a decrease in the chances of cancer (De Vadder et al., 2014)
curing inflammatory bowel syndrome ( Flemer et al., 2018) mental health improvement
(Yilmaz et al., 2019) lowering atopy (Simpson et al., 2020) improvement of the
circulatory and respiratory system (Galazzo et al., 2020). Recently in the COVID-19
outbreak, despite following safety measures like social distancing, hand washing, and
wearing masks IF was suggested to boost the immune system (Gao et al., 2021).
RAMADAN FASTING
Muslims fast for 29 or 30 days consequently by following the same fasting time pattern
once a year. It is a type of IF; in which Muslims inhibit energy and water intake. They
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fast from dawn until dusk. In Muslim beliefs, it is necessary to fast; among all Muslims
(male, female, and young mature boys/girls) (Elmajnoun et al., 2023)

Ramadan fasting has gained scientific interest and is considered safe because of
its positive correlation with good health. Ramadan fasting helps the body lose weight and
has a significant effect on diabetic patients as it regulates insulin and blood glucose levels.
In recent studies, it was reported that 94% of diabetic patients observed a positive impact
on their health due to fasting. It also helps in maintaining a good lifestyle due to better
food intake, sleep patterns, and physical activities like variations in feed pattern (food and
fluid intake), sleeping duration/quality, and, physical activities (Shatila et al., 2021).
EFFECT OF FASTING ON BLOOD GLUCOSE LEVELS
Fasting might be beneficial to your overall health. Fasting can also help your body
control its glucose levels more effectively (Gunnars, 2020). Fasting may have an impact
on how much insulin the body requires. In a recent survey, people with type 1 diabetes
who followed a fasting schedule were able to reduce their insulin dose. Fasting may also
help organs that have a role in diabetes (Albosta et al., 2021).

Glycogen is a type of glucose that your body stores in your liver. It takes roughly
12 hours for your body to consume the glycogen. When a person doesn't eat, the body
starts using fat instead of glucose for energy, which helps you lose weight (Grajower et
al., 2019). It also reduces the stress on your liver and pancreas. On the other hand, if a
diabetic patient is fast, the largest risk is that blood sugar levels will drop critically
(Mathew and Tadi, 2021). When a person doesn't eat, blood sugar levels decrease, and
medicine might make them drop, even more, resulting in hypoglycemia. Hypoglycemia
can make you feel wobbly, cause a person to pass out, or even put an individual in a
coma. If a person eats to "break" fast, that person may be more susceptible to developing
high blood glucose levels (Mathew and Tadi, 2021). This is referred to as hyperglycemia
by doctors. This only happens when excessive amounts of carbohydrates are consumed.
Fasting may not be the best approach if it causes a body to consume carbohydrate-rich
meals (Gray and Threlkeld, 2000).

IF and calorie restriction improves levels of adiponectin (Van et al., 2010).
Adiponectin enhances insulin function (Cui et al., 2011) Adiponectin also treats the
improper function of beta cells (Van et al., 2010). Positive effects of adiponectin have
been recorded through IF (Nelson et al., 2013). According to a research study, IF can
decrease insulin resistance in diabetic patients (Harvie et al., 2013).
THE EFFECT OF FASTING ON HUMAN LIPID METABOLISM
Fasting on alternate days for around 8-12 weeks has been demonstrated to lower LDL
cholesterol sometimes also called bad cholesterol) levels (20-25%) and triacylglycerol
levels (15-30%), as well as an increase in the size of LDL particles (Calvo et al., ).
Similarly, 3-12-week alternate-day fasting in those who are normal weight, overweight,
or obese appears to reduce total cholesterol (10-21%) and triglycerides (14%-42%).
Fasting for around 12-24 weeks improves lipids in the blood (Total cholesterol is reduced
by 5-20%, and triglycerides are reduced by 17-50%) (Tinsley et al., 2015). The rate of
lipid metabolism in adipose tissue rises when the glycogen (in hepatocytes) reduces (11-
35 hours post-fasting), As a result of increasing plasma concentrations of free fatty acids
(FFAs), the kidney, liver, astrocytes, and enterocytes manufacture more fatty acid-
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derived ketones as a source of energy shown in figure 1. Furthermore, all forms of IF can
increase WAT browning-induced thermogenesis by boosting the expression of
thermoregulatory genes. Energy balance and thermogenesis are dependent on brown
adipose tissue. It primarily produces “Un-Coupling Protein 1” (UCP-1), which promotes
the un-coupling energy created by the respiration and production of mitochondria and
ATP respectively, resulting in the energy being released as heat, enhancing energy
consumption, and reversing dyslipidemia resulting from a high diet (Wang and Wu,
2022).
THE EFFECT OF FASTING ON HUMAN PROTEIN METABOLISM
Protein in the body is oxidized and degraded to provide energy during fasting. Amino
acids are the most fundamental building blocks of biological proteins, and they play a
role in life's activities. They also serve a variety of physiological roles in the body and are
an essential vitamin. The quantity and types of amino acids can change as a result of
fasting, the amount and kinds of amino acids are affected by the period of the fast.
Brocchi et al. (2022) examined the metabolic effects of plasma in rats that had been
fasting (24 hours). After 3 hours of fasting, the actual quantity of necessary amino acids,
total amino acids, and, plasma lactic acid concentration declined. During fasting, the
concentration of hydroxybutyric acid, acetoacetic acid glycerol, and free fatty acids
inclined, but alanine, serine, arginine, threonine, asparagine, and proline all decreased.
The essential amino acid level decreased dramatically, much more so than the non-
essential amino acid level (Urooj et al., 2020). Another study found that when there was a
low level of urea, the ammonia level was dramatically lowered throughout the fasting
period, while the nitrogen level remained relatively constant (Wang and Wu, 2022). The
effect of fasting on the biochemical composition of the body was studied in about 52
participants of both sexes. All the participants were healthy. Results showed significant
changes in creatinine, HDL, alanine aminotransferase, and albumin. There was no change
in the level of total cholesterol, aspartate aminotransferase, blood sugar, and alkaline
phosphatase enzymes (Urooj et al., 2020). In a study on Thyroid hormone, the changes in
concentration of thyroid hormone have been observed through changes in short-term food
consumption. The administration of excess protein and short-term fasting showed
inhibition of FGF21 secretion from the liver by Thyroid hormone. It confirms the role of
thyroid hormone in the metabolism of protein ( Basolo et al., 2019).
THE EFFECT OF FASTING ON HUMAN NEUROENDOCRINE METABOLISM
Fasting for more than 2 weeks resulted in significant weight reduction and reduced
epinephrine, dopamine, and norepinephrine levels during rest and activity levels in obese
patients in a prospective study (Van et al., 2021). Furthermore, prolonged fasting lowers
the amounts of thyrotropin and T3/T4, while raising the amounts of the glucagon, a
growth hormone in the blood. During a prolonged fasting phase, serotonin release and
turnover will rise (Brocchi et al., 2022). The plasma level of β-endorphin is much higher
in subjects who have gone without food for 1-2 weeks. Fasting raises the expression of
neuropeptide Y genes in certain brain areas in rodents (Tinsley et al., 2015). Additionally,
during the first 7 days of fasting, massive quantities of catecholamines and
glucocorticoids are released (Thau, 2021).
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Figure 1;Metabolism processes and the role of glucagon and insulin during fasting.
When the blood glucose level is reduced in the blood the alpha-cells of the pancreas;
sensitize and release glucagon that causes glycogenolysis by acting on glycogen to

produce G-6-p and enter the glycolysis pathway, convert glucose by G-6-phosphatase
and cause gluconeogenesis by acting protein and lipid to produce amino acids and

(fatty acids and glycerol) respectively, that use as a source of glucose to regulate blood
glucose level. When blood glucose increases the Beta-cell of the pancreas; sensitizes
and releases insulin that causes glucagon synthesis and uses blood glucose as a source

of energy to regulate blood glucose levels.

PSYCHOLOGICAL SHIFTS OF FASTING IN THE HUMAN BRAIN
Fasting has been shown to improve cognition and memory in studies conducted by
psychologists (Patsalos and Thoma, 2020). All who fast acquire the patience to resist the
temptations of food and other environmental stimulants, as well as the capacity to resist,
which strengthens the virtue of self-sacrifice, allowing a person to be humbled and
mature (Patsalos and Thoma, 2020). Fasting becomes a lesson in self-control and self-
regulation, which improves discipline, as a fasting individual learns to regulate daily
routine in a certain way. Fasting enables a person to recognize one’s strengths and
shortcomings, as well as how to control emotions in a way that might lead to self-
improvement (Teong et al., 2021). This ability to learn how to perform tasks that might
otherwise be difficult for many individuals builds confidence and self-efficacy. It's vital
to remember that when fasting begins, the brain is restricted to rapid glucose intake,
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which can cause weakness, hunger, and headaches during the first few days. After some
days, the brain relaxes and the body adjusts to a new set of circumstances. Not only body
and brain adjust to the new set point, but individuals also feel more at ease as they lose
weight (Qasim, 2018). With all of these clear benefits of fasting, medical experts have
devised a 5:2 diet plan in which participants eat conventional meals five days a week and
fast or adhere to a rigorous meal plan two days a week (Marengo et al., 2019).
CONCLUSION
Fasting is a fast-growing solution in the medical domain. Research trials on human as
well as animal models suggest that fasting could be utilized in treating various diseases
like obesity, and diabetes. Fasting can also decrease LDL, cholesterol, and triacylglycerol
levels. Fasting can improve memory and enhance brain activity.
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