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Our body has different metabolic pathways that it uses to provide 
energy for our cells. Among the others, Glycolysis (using 

sugar/glucose for fuel), Gluconeogenesis (turn the amino acids from 
protein into fuel) and Lipolysis (using fat for fuel through beta-

oxidation) are the most well-known metabolic pathways.  
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• Fasting enables organisms 
to enter alternative 
metabolic phases, which 
rely less on glucose and 
more on ketone body.

• Both intermittent and 
periodic fasting result in 
benefits ranging from 
prevention to the enhanced 
treatment of diseases. 



• Periodic fasting (PF) which refers to a water only or 
very low calorie period lasting 2 or more days and is 
separated by the next cycle by at least one week;

• Intermittent fasting (IF), which usually refers to a water 
only or very low calorie period lasting less than 24 
hours and followed by a normal feeding period of one 
to two days;

• Time-restricted feeding (TRF), in which feeding time is 
restricted to certain hours of the day, allows the daily 
fasting period to last >12h, thus imparting pleiotropic 
benefits in multiple organisms.
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• Periodic fasting (PF) causes the drop in blood glucose pushes cells work harder to utilize 
other forms of energy, like fatty acids, ketone bodies (fasting physiology); promotes stem cell-
dependent regeneration in the immune system, nervous system and pancreas; it will cause a 
major reduction in the levels of white blood cells but will follow by stem-cell based immune 
system regeneration upon re-feeding (Cheng et al., 2014) 

• Intermittent fasting (IF) causes a decrease in blood glucose, insulin-like growth factor 1 (IGF-
1) (Lee et al., 2010) and is accompanied by autophagy (Cuervo et al. 2005; Madeo et al., 
2010. In addition to weight loss, IF will also bring along anti-aging benefits

• Time-restricted feeding (TRF) refers to eat breakfast after 8am and finish dinner before 8pm 
(no eating within 3 to 4 hours of going to sleep). Reducing energy intake on a daily basis may 
allow the fasting physiology to be triggered sooner and to be sustained for longer periods of 
time than when consuming standard or excessive amounts of calories. Restricting the timing 
of food intake to a few hours will trigger the fasting physiology after a few hours of feeding 
cessation on a daily basis. However, a shorter eating window (of 10 hours or less) can be 
even more effective for weight loss, but it is much harder to maintain and may increase the 
risk of side effects, such as developing gallstones and possibly increasing the risk of 
cardiovascular disease.
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• Low in protein (high-protein diet is associated with increased levels of the 
pro-aging growth factor IGF-1 before age 65, high IGF-1 levels in the 
bloodstream with an increase of twofold or more in the incidence of 
breast, prostate, and other cancer types)

• Largely plant- and fish-based (low-carb diet high in animal fat and protein 
is associated with increases in overall cancer and cardiovascular disease 
mortality, with a twofold increase in diabetes)

• Even periodic use of a low-protein , plant-based diet can reduce many 
markers or risk factors for aging and diseases in ages twenty to seventy

• Rich in complex carbohydrates, olive oil, (intake of saturated animal fats is 
associated with increase in cancer and diabetes) and nuts

• Deficiencies in certain vitamins such as vitamin D has been associated with 
an increased risk for diabetes and autoimmune and cardiovascular 
disease.
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• Fas<ng reduce fat 
accumula<on and prevent 
fa=y liver

• Fas<ng can increase insulin 
sensi<vity

• Fas<ng can improve 
metabolic syndrome

• Fas<ng can increase the 
number of stem-cells

• Fas<ng can turn on the 
autophagy process
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• Autophagy is the process of ‘self-eating’ of damaged cells;
• As we age, or even as we’re young, proteins and DNA become damaged 

and they turn over, so we need very healthy proteins and peptides (chains 
of amino acids) and DNA and RNA. Due to variety of stresses, from 
oxidative stress to glycated stress, different forms of stresses can damage 
those proteins and peptides. We therefore need to remove them quickly 
to get new healthy on in place of those, so we can optimally function in 
the cell.
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Metabolic syndrome may be diagnosed if one 
have 3 or more of the following symptoms:
• A waist circumference of 94cm or more in 

European men, or 90cm in South Asian 
men; 80cm or more in European and South 
Asian women

• High triglyceride levels and low levels of 
HDL in blood

• High blood pressure that’s consistently 
140/90mmHg or higher

• An inability to control blood sugar levels 
(insulin resistance)

• An increased risk of developing blood clots, 
such as DVT (deep vein thrombosis)

• A tendency to develop irritation and 
swelling of body tissue (inflammation) 
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• Modern humans face complex health challenges and solutions. While prevention, 
vaccination, and treatment for infectious diseases have prolonged lifespan, the presence of 
artificial light enables human activity throughout the 24h day. This disrupted activity-rest 
cycle indirectly disrupts the natural daily cycle of feeding and fasting, and facilitates excessive 
caloric intake. Such chronically disrupted temporal regulation contributes to metabolic 
diseases but may also accelerate the aging process;

• Treating for metabolic diseases has been challenging, as the traditional pharmacological 
approach to diseases management may not be sufficient. Long term chronic pharmacological 
interventions have been particularly successful when the pharmacological molecule is a 
replacement of an essential biochemical agent, such as insulin (for type 1 diabetes), thyroid 
hormone, vitamins or minerals which is deficient. These replacement agents often have 
multiple modes of actions and exert pleiotropic effects;
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Historical and evolutionary arguments for the safety and potential efficacy of periodic fasting in 
health and longevity 
• The emergence at major university hospitals around the world of complimentary and integrative medicine 

centers that utilize nutrition, exercise, yoga, and acupuncture to prevent and treat disease is evidence that 
the medical field is sampling traditional interventions to discover ways of improving and replacing FDA-
approved therapies involving peptides, antibodies, and pharmaceuticals (Rakel, 2012). 

• Many of standard-of-care therapies are based on the discovery of enzymes, receptors, or other targets 
that mediate biological effects of interest, followed by the identification of specific drugs or biological that 
interfere with or enhance the activity of specific targets. Although processes by which the drug target and 
drug are identified are highly sophisticated, resulting intervention (e.g., the inhibition of cholesterol 
synthesis by statins or the damage of DNA by chemotherapy drugs) can be viewed as rather 
unsophisticated strategies. In the case of statins, the inhibition of cholesterol synthesis does not take into 
account long-term effects of the accumulation of cholesterol precursors or counteracting mechanism by 
which the human body is capable of synthesizing more cholesterol. In the case of chemotherapy drugs, the 
obvious collateral damage to non-cancerous cells is clear evidence of the lack of sophistication involved. It 
is therefore not surprising that years after a drug’s initial FDA approval, which is supposedly based on 
demonstrated efficacy, a wide range of side effects, as well as evidence for limited efficacy, often emerge.
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Historical and evolutionary arguments for the safety and potential efficacy of periodic fasting in 
health and longevity 

• One promising alternative to or complementary to pharmaceutical interventions is to identify dietary and 
traditional remedies that have been safely utilized for hundreds of years to trigger sophisticated 
physiological responses resulting from billions of years of evolution. These evolutionary and historical 
arguments are scientifically meaningless, unless accompanied by (1) insights into their molecular 
mechanisms of action, (2) extensive and positive cellular and animal data, (3) epidemiological data, and (4) 
randomized clinical trials. 

• Among alternative interventions for the prevention and treatment of chronic metabolic diseases, different 
forms of fasting have the greatest potential of being integrated into the standard medical care. These 
range from time restricted feeding (TRF), feeding every other day (alternate day fasting), adopting a 
reduced calorie regimen twice a week (5:2 fasting). 
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Intermi7ent Fas9ng (IF) in the preven9on and treatment of chronic diseases 

• IF can have a wide range of effects on metabolic markers and risk factors or diseases including body fat, 
blood pressure. In overweight subjects who consumed an approximately 500 kcal but relaRvely high 
protein diet for 2 days a week for 6 months, abdominal fat was reduced blood pressure was reduced and 
insulin sensiRvity was increased (Harvie et al., 2011). Similar results were obtained aVer 2–3 weeks of 
every other day fasRng (Halberg et al., 2005; Heilbronn et al., 2005). A review of findings for all relevant 
clinical trials assessing both chronic calorie restricRon in the 20–50% range (CR) and intermi\ent fasRng, 
concludes that CR is superior in causing loss of body weight compared to IF, but both intervenRons have 
similar effects on the reducRon of visceral fat, insulin and insulin resistance (Barnosky et al., 2014). 

• IF fasRng may also have some effects on inflammatory diseases, since 2 months of alternate day fasRng 
resulted in a significant reducRon in inflammatory markers in paRents suffering from asthma (Johnson et 
al., 2007). 
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Periodic Fas9ng (PF) in the preven9on and treatment of chronic diseases

• One of the well-established clinical uses of PF is in the treatment of rheumatoid arthriRs (RA). Four 
different controlled studies have indicated that fasRng periods lasRng from one to three weeks reduce the 
symptoms of RA although these effects are reversed by a return to the normal diet unless the PF is 
followed by a vegetarian diet (Müller et al., 2001). 

• PF may also be beneficial in the treatment of hypertension. In a study, 13 days of water only fasRng 
reduced systolic blood pressure below 120 in 82% of subjects with mild hypertension (Goldhamer et al., 
2002). PB remained significantly lower aVer subjects had returned to their normal diet for 6 days. In 
another study, 10–11 days of fasRng decreased systolic blood pressure of hypertensive paRents by 37–60 
mm, but this study did not follow paRents aVer they returned to their normal diet (Goldhamer et al., 
2001). 
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• Both PF and IF have potential applications for inflammatory and cardiovascular diseases, but 
additional, larger and randomized studies are needed before these strategies can be 
integrated in the standard of care by physicians. 

• If daily (TRF), alternate daily (IF), or periodic fasting (PF) can promote healthy lifespan by 
exerting pleiotropic effects, restoring a fasting period or switching to a diet that mimics 
fasting may be an effective treatment strategy for several chronic diseases.   

• Several major obstacles may be responsible for the very limited contribution of PF to 
standard medical practice: 

1. the lack of pre-clinical and clinical data supporting specific and consistent effects of 
fasting on the prevention and treatment of diseases, and the mechanisms involved, 

2. the safety concerns related to the adoption of water only consumption or the 
frequently adopted very low calorie diets (approx. 200 kcal) outside of a clinic, 

3. the difficulties associated with compliance to these extreme diets. 

• Although, hundreds of thousands of people are likely to undergo some form of PF every 
year, healthcare professionals strongly recommend that water only or similar fasting 
interventions be limited to specialized clinics staffed with medical personnel. 
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Every one has a doctor in him; we just have to help him in his work. 
The natural healing force within each one of us is the greatest force 
in getting well. To eat when you are sick, is to feed your sickness. 
~Hippocrates

Medical beneficial effects against…
• Aging (老化)

• Cancer (癌症)

• Cardiovascular diseases/CVD (心血管疾病)

• Neurodegenerative diseases (腦退化)

• Metabolic diseases (代謝疾病)
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Schematic diagram of fasting reversal of type 1 and 
type 2 diabetes
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Fasting can protect intestinal cells from anti-cancer drugs
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Fasting can help the immune system flight cancer
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• As carbohydrate levels drop, the body becomes 
forced to burn stored fat as its primary source of 
fuel, which can result in often dramatic weight 
loss;

• The "keto" part refers to ketones, which are water-
soluble molecules that the liver makes when 
metabolizing fats, particularly when carbohydrate 
intake is low. Ketones can be used for energy by 
most tissues in your body, including the brain, 
which can't use unrefined fats as fuel.
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• Our body is always using a mix of fat and glucose for energy, 
but in a non-keto-adapted state, it reaches for glucose first, 
since only low amounts of ketones are normally generated 
during fat metabolism and some tissues of the body—for 
example, the heart—prefer using ketones when they're 
available. The brain can't use fat, so it depends on glucose 
when we're in a non-keto-adapted state.

• If glucose is the body's normal go-to source of energy, you 
may be wondering what happens when it suddenly doesn't 
have enough to use as its main fuel.

• Keto-adaptation (also sometimes called fat-adaptation) is the 
process your body goes through on the diet as it changes 
from using primarily glucose for energy to using primarily fat.
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• In a review of multiple fasting studies, researchers found that it takes 
between 18 and 24 hours to deplete glycogen stores and more than 2 days 
after that for the body to shift into ketosis;

• That’s two days without glycogen or ketones for fuel! How is the body 
fueling itself during that time? With gluconeogenesis;

• In the studies, there was a significant increase in urinary nitrogen loss from 
day 1 to day 3 of fasting, which was followed by a steady decrease;

• These findings suggest that the rate at which we use gluconeogenesis 
decreases after the third day of fasting. Variations occur, however, when we 
look at the time it takes for different people to shift from gluconeogenesis to 
ketogenesis as the dominant metabolic pathway. 
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• Once stores of glycogen (the way the 
body warehouses glucose) become 
depleted, your brain and other organs 
begin the process of adapting to using 
fats and ketones instead of glucose as 
its main fuel. But reaching ketosis, the 
state in which fat provides most of the 
fuel for your body, isn't usually a 
pleasant experience;

• The extreme carb restriction is often 
accompanied by adverse side effects. 
Commonly known as the "keto flu," the 
transition may cause a period of fatigue, 
weakness, lightheadedness, "brain fog," 
headaches, irritability, muscle cramps, 
and nausea.
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• While the length of time it takes to adapt to a keto diet varies, the process 
begins after the first few days. Then, after about 3 to 10 days, many low-
carbers suddenly start to feel the positive effects of keto-adaptation. They 
report improved mental concentration and focus and more physical energy 
as well.

• By the end of the first week (sometimes up to two weeks), the body has 
usually accomplished the majority of its work in adapting to using fat for 
energy. By this point, hunger and food cravings are diminished and stamina 
and vitality increased.

• After this, the body continues to make more subtle changes. For example, it 
gradually becomes more conserving of protein, so people often crave less 
protein. Another change that athletes often notice is less lactic acid buildup 
in their muscles with long training sessions, which translates into less 
fatigue and soreness. It can take up to 12 weeks for these changes to occur 
and for you to fully reach ketosis.

31



32



33



34



35



36



The path to ketogenesis can be summarized in three stages:

Stage 1 : The postabsorptive phase — 6 to 24 hours of fasting
During this phase, most energy is provided by glycogen.

Stage 2 : The gluconeogenic phase — 2 to 10 days of fasting
During this phase, glycogen is depleted and gluconeogenesis takes over to provide the 
body with energy. The window of time for this phase is so broad (2 to 10 days) 
because it depends on who is fasting. If you are a healthy male or obese, it will take 
longer for you to get to stage 3.

Stage 3 : The protein conservation phase — after 3 to 10 days of fasting
This phase is characterized by a decrease in protein breakdown for energy and an 
increase in fat and ketone use. Although this phase as described occurring after 10 
days of fasting, many people enter this stage after 3 days of fasting.

There you have it — the three stages that everyone goes through before reaching 
ketosis. Whether we are fasting from carbohydrates (the ketogenic diet or FMD) or 
fasting from all food, we will go through these stages as well.

37



38

“He that eats )ll he is sick must fast )ll he is 
well.”

T. Fuller
Gnomologia; Adagies and Proverbs, 1732.


