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Obesity is an 

independent risk 
factor for

• Diabetes

• Dyslipidemia

• Hypertension

• Cardiovascular disease

• Cancer

• Emotional Problem

• Influenza and Covid 19
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Obesity Increases the Duration of influenza A and H1N1 
virus shedding in adults
J Infect Dis. (2018) 218:1378–82.
Front Immunol. 2019; 10: 1071.

• Both the amount of viral RNA shed and well as the duration of positive 
samples for Influenza A and H1N1 viruses, as determined by RT-PCR, are 
increased in obese adults (blue, solid line) as compared to average-weight 
counterparts (gold, dashed line). 
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Obesity is a New Risk Factor for Young COVID Patients
Qingxian C et al. Lancet Infectious Disease 2020 (Pre-printed)

• The association of obesity with severity of corona virus disease 2019 (COVID-19) was examined 
using data from the only referral hospital in Shenzhen, China.

Methods: 383 COVID-19 patients admitted from 11 January to 16 February 2020 in the Third 
People’s Hospital of Shenzhen, China were included. Underweight was defined by body mass index 
(BMI) lower than 18·5 kg/m2, normal weight by 18·5-23·9 kg/m2 , overweight by 24·0- 27·9 
kg/m2 and obesity as ≥28 kg/m2.

Of them, 53·1% were normal weight, 4·2% were underweight, 32·0% were overweight, and 10·7% 
were obese. 

• Patients with obesity, versus without, were tended to have cough (P=0·03) and fever (P=0·06). 

• After adjusting for potential confounders, compared to normal weight, overweight showed 86% 
higher, and obesity group showed 2·42-fold higher odds of developing severe pneumonia. 

• Despite a non-significant sex interaction was found (P=0·09), the association appeared to be more 
pronounced in men than in women. 

•
Interpretation: This is the first study showing that obesity, especially in men, significantly increases 
the risk of developing severe pneumonia in COVID-19 patients. 
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Obesity confers significantly increased morbidity and 
mortality to younger COVID-19 patients.

Hendren NS et al. Circulation 2020 Nov 17

• Researchers used the American Heart Association's COVID-19 Cardiovascular Disease 
Registry to examine the effect of obesity across different age groups on mortality, receipt 
of mechanical ventilation, or both. 

• The baseline reference group was specified as ideal body weight defined by the World 
Health Organization (body-mass index [BMI] 18.5–24.9 kg/m2).

• Among 7606 patients, in-hospital death occurred in 1302 (17.1%) and mechanical 
ventilation in 1602 (21.1%). 

• Likelihood of either event increased with BMI across class I (BMI 30.0–34.9; adjusted 
odds ratio, 1.3), class II (BMI 35.0–39.9; aOR, 1.6), and class III (BMI ≥40.0; aOR, 1.8) 
obesity. 

• The strongest association between BMI and death or mechanical ventilation was seen in 
participants 50 or younger. Stage III obesity was associated with excess risk for in-
hospital death in those 50 or younger (hazard ratio, 1.4), but not in those older than 50. 

• Crude mortality rates were 3.3% (Class I), 5.0% (Class II), and 8.3% (Class III) in patients 
aged ≤50.



Why are we gaining weight when we get older?

• Eating too much

• Eat wrong kinds of food (sugar, low fat milk, juice, whole wheat, 
fructose)

• Lack of exercise

• Disease (hypothyroid)

• Medicine
• Insulin and sulfonylurea
• Steroids
• Oral contraceptives
• Anti-depressant and anti-psychotic

• Lack of good bacteria in the bowels
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Obesity and gut flora. 
Bajzer M and Seeley RJ. Nature 2006 Dec 21/28; 444:1009-10. 

• About 90% of our gut bugs fall into one of two divisions — Bacteroidetes and 
Firmicutes. Firmicutes generate more harvestable energy than Bacteroidetes.

• A Washington University research team found more Firmicutes in the gut flora of 
obese mice than in normal-weight mice; when gut flora from obese mice were 
transferred to germ-free normal-weight mice, the slim mice gained weight, without an 
increase in caloric intake.

• The team then studied the gut flora of 12 obese people and found an unusually high 
proportion of Firmicutes. As the participants lost weight through caloric restriction, the 
proportion of Firmicutes dropped.
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Antibiotic and acid-suppression medications during early 
childhood are associated with obesity

Stark CM et al. Gut 2019; 68: 62-69

• In Gut, researchers retrospectively studied 300,000 military dependents. Some 12% 
received outpatient prescriptions for histamine-2 receptor antagonists (H2RAs), 3% 
received proton-pump inhibitors (PPIs), and 72% received antibiotics in their first 2 
years of life. 

• Children who received a PPI or H2RA prescription had a slightly higher risk for 
obesity by a median age of 3 years (17% and 15%, respectively) than those who 
didn't receive any study medication (11%). 

• Meanwhile, the obesity incidence was 13% in children prescribed one antibiotic 
class and 19% in those prescribed four or more classes.
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Storage Fat is Triglyceride
It is made from CARBOHYDRATE!
We are getting fat because of carbohydrate and insulin

• Acetyl-CoA is formed from glucose via the oxidation of pyruvate within mitochondria.

• Lipogenesis converts excess carbohydrate (glucose and intermediates) to fat and occurs 
within cytosol.

• Lipogenesis is high when diets contain a high proportion of carbohydrate

• Lipogenesis is suppressed by restricted caloric intake, high fat diet, or a deficiency of 
insulin.
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Glucose dependent insulin secretion
If you don’t exercise, insulin will change sugar into triglyceride
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Carbohydrate and Insulin: 
The Fat Maker
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Carbohydrates with high glycemic make you fat

www.gisympbol.com
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Choose carbohydrates with high fiber
(Sometimes it is difficult to eat fiber in every meal, that is why some people use 
prebiotic fiber supplements)
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Dietary Fibers and Human Health
Reynolds A et al. Lancet 2018;393:434-445.

• Data from 185 prospective studies and 58 clinical 
trials with 4635 adult participants were included in 
the analyses. 

• Observational data suggest a 15–30% decrease in 
all-cause and cardiovascular related mortality, and 
incidence of coronary heart disease, stroke 
incidence and mortality, type 2 diabetes, and 
colorectal cancer when comparing the highest 
dietary fibers consumers with the lowest consumers. 

• Clinical trials show significantly lower bodyweight, 
systolic blood pressure, and total cholesterol when 
comparing higher with lower intakes of dietary fibers. 

• Dose-response curves suggested that higher 
intakes of dietary fibers could confer even greater 
benefit to protect against cardiovascular diseases, 
type 2 diabetes, and colorectal and breast cancer. 
Similar findings for whole grain intake were 
observed. 
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Association Between Plant-Based Dietary Patterns and Risk 
of Type 2 Diabetes
JAMA Intern Med. 2019 Jul 22. doi: 10.1001 

• Data analysis was conducted between December 2018 and February 2019 on all 
prospective observational studies that examined the association between adherence to 
plant-based dietary patterns and incidence of type 2 diabetes among adults 18 years or 
older were identified.

• A total of 9 studies were identified, totaling 307,099 participants with 23,544 cases of 
incident type 2 diabetes. 

• A significant inverse association was observed between higher adherence to a plant-
based dietary pattern and risk of type 2 diabetes in comparison with poorer adherence.

• This association was strengthened when healthy plant-based foods, such as fruits, 
vegetables, whole grains, legumes, and nuts, were included in the definition of plant-
based patterns 
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Good carbohydrate is GRAINS

High in Vitamin B’s and E

High in Omega 9

Lower Glycemic Index

High in Fibers and Prebiotics
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Whole grain-rich diet reduces body weight and systemic low-grade 
inflammation without inducing major changes of the gut microbiome
Roager HM et al. Gut 2017 Nov. 1

• 60 Danish adults at risk of developing metabolic syndrome were included in a 
randomised cross-over trial with two 8-week dietary intervention periods comprising 
whole grain diet and refined grain diet, separated by a washout period of ≥6 weeks. 

• 50 participants completed both periods with a whole grain intake of 179±50 g/day 
and 13±10 g/day in the whole grain and refined grain period, respectively. 
Compliance was confirmed by a difference in plasma alkylresorcinols (p<0.0001). 

• Compared with refined grain, whole grain did not significantly alter glucose 
homeostasis and did not induce major changes in the faecal microbiome. 

• The whole grain diet did, however, compared with the refined grain diet, decrease 
body weight (p<0.0001), serum inflammatory markers, interleukin (IL)-6 
(p=0.009) and C-reactive protein (p=0.003). 
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What’s wrong about food we are eating today?

Manufactured, processed, and frozen

Insecticides and herbicides

High refined carbohydrate

High in omega 6

Low in micro-nutrients and probiotics

High in sodium, phosphate, nitrates, and other food preservatives.

Acidic (sugar, soft drink, protein, fat, and reverse osmosis water)
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Eat REAL Food, Say NO to Packaged Food

• Unprocessed

• Fresh, Clean and/or Raw

• Low temperature cooking

• Organic

• Whole plant based

• High fibers

• Grains and nuts

• Olive or rice bran oil
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Higher Intake of Ultraprocessed Foods Tied to Increased Mortality Risk 
JAMA Intern Med. Published online February 11, 2019

• Ultraprocessed foods (e.g., packaged breads and snacks) are manufactured from numerous 
ingredients and generally include additives.

• Researchers in France studied nearly 45,000 adults aged 45 and older who completed multiple 
24-hour dietary recall assessments over a 2-year period. 

• During a median follow-up of 7 years, 1.4% of the cohort died. After adjustment for body-mass 
index, smoking status, and other confounders, the mortality risk was 14% higher with each 10% 
increase in the amount of ultraprocessed foods consumed.

• The researchers propose several reasons for the association — for example, when foods are 
processed under high temperatures, potentially carcinogenic contaminants form. 
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Ultra-Processed Foods Tied to Potential Cancer Risk
BMJ 2018;360:k322

• Ultra-processed foods also tend to have more calories, sodium, fat, additives, sugar, and 
contaminants like acrylamide and bisphenol A, and less fiber and micronutrients. 

• Over 100,000 middle-aged adults in France free of cancer at baseline completed roughly five 24-
hour dietary records over 2 years. During a median 5 years' follow-up, 2% were diagnosed with 
cancer.

• After adjustment for potential risk factors like low physical activity, high lipid intake, and smoking, 
each 10% increase in ultra-processed food intake was associated with increased risk for overall 
cancer (hazard ratio, 1.13) and breast cancer (HR, 1.13).
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Unfortunately, most of breakfasts we have are
ultra-processed food
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Effect of breakfast on weight and energy intake: 
systematic review and meta-analysis of randomised controlled trials

Sievert K et al. BMJ 2019 Jan 30;364:l42

• This is a systematic review and meta-analysis to examine the effect of regular breakfast 
consumption on weight change and energy intake in people living in high income countries.

• PubMed, Ovid Medline, and CINAHL were searched for randomised controlled trials published 
between January 1990 and January 2018 investigating the effect of breakfast on weight or 
energy intake. 

• Of 13 included trials, seven examined the effect of eating breakfast on weight change, and 10 
examined the effect on energy intake. 

• Meta-analysis of the results found a small difference in weight favoring participants who 
skipped breakfast (mean difference 0.44 kg, 95% confidence interval 0.07 to 0.82). 
Participants assigned to breakfast had a higher total daily energy intake than those assigned to 
skip breakfast. Caution is needed when recommending breakfast for weight loss in adults, as it 
could have the opposite effect. 
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Weight Loss Strategies
(Choose ones those are right for you)

Bariatric surgery (only for morbid obesity)

Eat less, exercise a lot more (barely work)

Low Calorie Diet (difficult to do)

Eat-clean Diet

Low Carb Diet

Ketogenic Diet (High animal fat, almost carb free)

Intermittent Fasting
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Ketogenic Diet

Healthy ketogenic diet

• Natural fats (olive oil, rice brain oil containing omega-9 fatty acid), natural butter, 
vegetables that grow above ground, egg, seafood)

• Eat everything in MODERATION

Non-healthy ketogenic diet (DIRTY KETO DIET)

• Large animal fats due to high arachidonic acid contents, trans fat, artificial fat

• High protein diet is NOT good for chronic kidney disease

Not ketogenic diet

• Fruit and fruit juice

• Grains and some underground vegetables

• Milks are not ketogenic since they contain huge loads of carbohydrate.
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Clean Keto versus Dirty Keto



Ketosis versus Ketoacidosis

• Ketosis is alkaline when ketone can be switched into bicarbonate.

• However, ketoacidosis can happen when rates of ketone 
production is much more than ketone elimination such as diabetes 
with insulin insufficiency, sepsis, liver diseases

• Ketogenic diet is for obese people and not necessary healthy 

• Do not advice ketogenic diet to type 1 diabetes and type 2 
diabetes who are taking SGLT2 inhibitors.

• Do not advice ketogenic diet to patients who have kidney and liver 
impairments.
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Ketosis depends on 

• Average 200-300 gram carbs /day

• Low carb less than 150 gm of carbs/day

• Ketosis less than 30-50 gm of carbs/day

• The more fat you eat while on low carb diet, more ketosis.
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Symptoms of the keto flu 

Fatigue.

Headache.

Irritability.

Difficulty focusing (“brain fog”)

Lack of motivation.

Dizziness.

Sugar cravings.

Nausea.
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Long-term effects of a ketogenic diet in obese patients
Exp Clin Cardiol. 2004 Fall; 9(3): 200–205.

• To determine the effects of a 24-week ketogenic diet (consisting of 30 g 
carbohydrate, 1 g/kg body weight protein, 20% saturated fat, and 80% 
polyunsaturated and monounsaturated fat) in 83 obese patients (39 men and 44 
women) with a body mass index greater than 35 kg/m2, and high glucose and 
cholesterol levels were selected.

• The weight and body mass index of the patients decreased significantly (P<0.0001). 
The level of total cholesterol decreased from week 1 to week 24. HDL cholesterol 
levels significantly increased, whereas LDL cholesterol levels significantly decreased 
after treatment. The level of triglycerides decreased significantly following 24 weeks 
of treatment. 

• The level of blood glucose significantly decreased. 

• The changes in the level of urea and creatinine were not statistically significant.

www.heatantiaging.com



Caloric Restriction
Limiting dietary caloric intake 
to retard aging

• Balance of foods that supply more than 100% of recommended daily intake for all 
the essential nutrients.

• Energy intake is minimized, but sufficient quantities of vitamins, minerals, and othe
important nutrients must be eaten (caloric restriction with optimal/adequate nutrition 
(CRAN) diet)

• Mimimize energy content (1200-1900 kcal/day).

• 26% of calories from protein, 28% from fat, 46% from complex carbohydrate.

• Avoid processed foods containing trans-fatty acids and high glycemic food.
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Sirtuin: Mediator of Caloric Restriction and Longevity

• Sirtuin-2 (Sir2) is an-NAD+-dependent histone 
deacetylase.

• Activates transcription factors that regulate 
longevity such as FOXO.

• Activation of insulin and IGF1 signaling pathway 
results in FOXO phosphorylation and inhibit FOXO 
nuclear translocalization. 

• Sirtuin (SIRT1) however activates FOXO1 and 
block the inhibitory effects of insulin signalling.



Resveratrol: Sirtuin Activator
Caloric Restriction Mimetic

• Polyphenolic compound found in red wine, grapes, 
blueberries, peanuts.

• Phytoestrogenic and anti-oxidants.

• Cancer chemopreventive activities.
(Science 1997;275:218)

• Increased lifespan in yeast, worms, and flies. 

• Enhanced mitochondria activities.

• Increased aerobic capacity in mice.
(Nature 2004;430:686)

• Protected mice against diet-induced obesity and insulin 
resistance.

(Cell 2006;127:1109)

• Prevent the development of fatty liver in high-fat-diet mice.
(Nature 2006;444:337)

French Paradox



Resveratrol stimulate AMP activated protein kinase (AMPK)
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Resveratrol

Up-regulates

• SIRTIUN-1

• SOD

• Catalase

• Glutathione 
reductase/peroxidase

• NRF2

• AMPK

• G6PD

• PPAR gamma co-activator

• Nitric oxide

Down-regulates 

• COX-1

• iNOS

• Lipid peroxides

• Myeloperoxidase

• NADPH oxidase

• Poly ADP-ribose

Front Aging Neurosci. 2014;6:218
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Metformin, an AMPK activator

• Metformin is a biguanide derived from the 

herb, Goat’s rue (Galega Officinalis).

• In 1957, the FDA approved the use of 

metformin for the treatment of T2DM 

• First-line drug of choice for overweight 

diabetes.

• Activation of AMPK and inhibit mTOR.

• Combat insulin resistance used for diabetic 

prevention and polycystic ovarian 

syndrome.
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Metformin has potential anti-cancer and anti-aging effects

• Activation of AMPK leading to mTOR inhibition and autophagy activation has been 
an important mechanism of metformin as a potential anti-aging and anti-cancer 
drug.

• Evans et al (56), in a case-controlled study that included 11,876 T2DM patients, 
identified that metformin may reduce the risk of cancer in patients with diabetes 
(unadjusted odds ratio, 0.79; 95% CI, 0.67-0.93), and that this effect was positively 
correlated with the dosage of metformin (BMJ 2005;330: 1304-1305).

• Compared with sulfonylurea users, metformin users had a 10% lower incidence of 
cancer (Diabetes Care 2012 Jan; 35:119).



Metformin Might Help Maintain Weight Loss Long Term
Ann Intern Med 2019 Apr 23. doi: 10.7326/M18-1605 

• Using data from the Diabetes Prevention Program Outcomes Study (which 
involved >2700 prediabetic, obese or overweight participants who were 
randomized to receive metformin, intensive lifestyle intervention, or placebo), 
investigators evaluated ≈1000 participants who had lost at least 5% of their 
baseline weight within the first year.

• Participants were followed for 15 years. Sustained weight loss was reported for 
56% of the metformin group and for 43% of the lifestyle-intervention group. 

• However, because fewer patients in the metformin group had achieved sufficient 
weight loss during the first year to be included in the analysis, long-term weight 
loss was more common in the lifestyle-intervention group than in the metformin 
group (27% vs. 16%). 

• Both the metformin and lifestyle-intervention groups outperformed the placebo 
group.
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Nicotinamide adenine dinucleotide (NAD+)

• NAD+ is an important cofactor in all living cells that is involved in fundamental biological 
processes, namely metabolism, cell signalling, gene expression, DNA repair, 

• In mammals, NAD+  is synthetized from a variety of dietary sources, including NAD+ itself (it 
is metabolized in the gut, then synthesized again in cells) as well as from one or more of its 
major precursors that include: tryptophan (Trp), nicotinic acid (NA), nicotinamide riboside 
(NR), nicotinamide mononucleotide (NMN), and nicotinamide (NAM). 



NAD+ Decline is a hallmark of aging

• As we get older, our NAD+ levels 
drop

• Mounting evidence has indicated 
that NAD+ levels decline with age 
in multiple types of tissues, which 
include the liver, skeletal muscle, 
adipose tissue, heart, brain, kidney, 
pancreas, lungs, spleen, skin, as 
well as extracellular fluids 

• ”By the time you’re 50, your NAD 
levels are about half what they 
were when you were 20. 

• You could argue NAD+ is the most 
important molecule in the body, 
maybe with the exception of ATP. 
But without either of them, you’re 
dead in about 30 seconds.” – David 
Sinclair



Sirtuins – NAD+ - and Resveratrol
“How to BIOHACK Your Life”

• The primary cause of aging is a loss of epigenetic 
information (the pattern to which genes are turned 
on/off

• Sirtuins are an-NAD+-dependent histone 
deacetylase that protect organisms from 
deterioration and disease by regulating gene 
expression (turning genes on/off)

• Sirtuins need NAD+ to function properly.

• “If sirtuins are the car, and NAD+ is 
the fuel, resveratrol is the accelerator 
pedal” –David Sinclair



How to boost NAD+ levels?

• Fasting

• Healthy diet

• Exercise

• NAD precursors (NMN, NR)

• NAD (oral, intravenous)

• Inhibition NAD consuming 
enzymes PARP (Poly ADP 
Ribose polymerase)



Intermittent Fasting
More practical approach to caloric restriction

• In this regimen, 12-16 hour fast is followed by 8-12 hour eating period for 1-3 days 
per week. 

• While fasting, there is no fruits, no solid food, no calories.

• While fasting, drinking plenty of mineral water to keep the body alkaline.

• Only light exercise is allowed.

• After fasting, eat regular amount of healthy diet. Do not increase the amount of 
food you eat and do take supplements.

• Intermittent fasting reduce insulin to a minimum level, promote fat burning, mild 
ketoacidosis, and autophagy.

• Recent findings suggest that intermittent fasting is effective as caloric restriction for 
weight loss and cardio-protection.
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Intermittent Fasting
More practical approach to caloric restriction



Physiological effects of fasting

• Fasting increases hepatic glycogenolysis, hepatic gluconeogenesis, fatty acid 
oxidation and ketogenesis, glucogon and epinephrine. During fasting state, the 
tissue will use fatty acids or ketones for energy.

• The levels of insulin will drop and lipolysis increases.

• Oxidation rates decrease.

• Mild acidosis with increased ammonia excretion due to ketogenesis (sodium 
bicarbonate supplement is recommended).



Fasting inhibits mTOR

• Mammalian target of rapamycin (mTOR) is a protein serine/threonine kinase that 
was initially identified as the cellular target of rapamycin. 

• This kinase regulates cell growth, proliferation, motility and survival, as well as 
the gene transcription and protein synthesis that are activated in response to 
hormones, growth factors and nutrients. 



Both mTOR stimulation and inhibition are essential



Fasting is contraindicated
when the body needs mTOR activation

• Pregnant  or lactating woman

• Children and adolescent

• Heavy exercise

• Infection

• Malnutrition

• Recovery from sickness or 
surgery



Therapeutic use of intermittent fasting for people with type 2 
diabetes as an alternative to insulin
BMJ Case Reports 2018; doi:10.1136/bcr-2017-221854

• Three men who'd had type 2 diabetes for 10 to 25 years — and who were taking various 
pharmacotherapies, including insulin — underwent nutritional training and were instructed 
to fast for 24 hours three times a week for several months. 

• On fasting days, they ate just dinner. On non-fasting days, they ate lunch and dinner. Low-
carbohydrate meals were advised, and participants were seen twice a month for lab 
testing.

• All three patients were able to discontinue insulin within 5 to 18 days. Two ultimately 
stopped all diabetes medications.

• All participants saw reductions in hemoglobin A1c, and none experienced symptoms of 
hypoglycemia.

• All three lost weight (10%–18% of body weight) and reduced their waist circumference.

• Patients described feeling "terrific" and "excellent" on fasting days. 



Intermittent fasting inhibit mTOR and 
stimulate autophagy



Fasting stimulate autophagy

• Autophagy is a process of self-digestion that occurs in eukaryotic cells. 

• Autophagy involves the formation of a membrane around a region of the 
cytoplasm, sequestering macromolecules like proteins and organelles, 
and the fusion of the resultant vesicle with a lysosome in which the 
contents are degraded. 

• Through autophagy starving cells degrade materials within their own 
cells to provide necessary nutrients for more essential processes.



Loss of Proteostasis is 
another hallmark of aging

Cell 2013;153(6):1194-1217.

• Endogenous and exogenous stress causes the unfolding of proteins or impairs proper folding 
during protein synthesis. 

• Unfolded proteins are usually refolded by heat-shock proteins (HSP) or targeted to 
destruction by the ubiquitin-proteasome or lysosomal (autophagic) pathways. 

• Failure to refold or degrade unfolded proteins can lead to their accumulation and 
aggregation, resulting in proteotoxic effects.

• Autophagy is able to degrade potentially toxic molecules and organelles from the cell, 
thereby preventing the accumulation of misfolded or aberrant proteins.
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Weight Loss Supplements

• Must be used in combination

• Their actions include – reduce appetite, reduce fat or carbohydrate absorption, and 
increase fat burning.

• Most commonly use supplements are:
• Garcinia Cambogia Extract
• Carnitine
• Green tea extract
• Green coffee extract
• Glucomannan
• Conjugated Linoleic Acid (CLA)
• Chromium picolinate
• Chitosan
• 7-keto DHEA
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Weight Loss Drug

• Orlistat (Xenical) - A lipase inhibitor Orlistat causes less fat (30 percent of fat and 
calories) to be absorbed into the gut. Side effects include diarrhea from eating fatty 
foods when taking the medication.

• Metformin – An oral hypoglycemic drug

• Voglibose (Basen) - An oral hypoglycemic drug used for reduce carbohydrate 
absorption

• Phentermine – reduce appetite. Side effects include raising blood pressure, palpitation, 
tremor, and insomnia

• Topiramate – a migraine drug that help reducing appetite. Side effects are alteration of 
senses, dizziness and nausea

• Thyroid Hormone – increase metabolism, but can cause serious side effects.

• Bronchodilators – increase metabolism, but can cause serious side effects such as 
palpitation

• Liraglutide – A diabetic drug
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Merchenthaler et al. J Comp Neurol 1999;403:261–80; Baggio, Drucker. Gastroenterology 2007;132:2131–57; Ducker, Nauck. Lancet 2006;368:1696–705

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; t½, half-life

What is GLP-1?

• GLP-1 is a peptide 
comprised of 31 amino 
acids

• Member of incretin family

• Secreted predominantly 
from L-cells in the gut, but 
also the brain (nucleus 
tractus solitarius) t½=1.5–2 min

Enzymatic degradation by DPP-4

Human endogenous GLP-1

Lys

His Ala Thr Thr SerPheGlu Gly Asp

Val

Ser

SerTyrLeuGluGlyAlaAla GlnLys

Phe

Glu

Ile Ala Trp Leu GlyVal Gly Arg



Adapted from: Knudsen. J Med Chem 2004;47:4128–34; Vilsbøll. J Clin Endocrinol Metab 2003;88:220–4

Native GLP-1 has limited clinical value because of its 
short half-life
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Liraglutide is a once-daily, human GLP-1 analogue

Knudsen et al. J Med Chem 2000;43:1664–9; Degn et al. Diabetes 2004;53:1187–94
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GLP-1: functional pancreatic effects

Ørskov et al. Endocrinology 1988;123:2009–13; Drucker et al. Proc Natl Acad Sci USA 1987;84:3434–8; 

Hvidberg et al. Metabolism 1994;43:104–8
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GLP-1 stimulates beta-cell regeneration in animal models

1. Farilla et al. Endocrinology 2003;144:5149–58; 2. Bulotta et al. J Mol Endocrinol 2002;29:347–60; 

3. Klinger et al. Diabetes 2007;57:584–93
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Glucagon-like peptide-1 (GLP-1)
More Than Just Insulinotropic Effect

1. During et al. Nat Med 2003;9:1173–9; 2. Perry et al. J Pharmacol Exp Ther 2002;302:881–8; 3. Perry et al. J Neurosci Res 2003;72:603–
12; 4. Kieffer, Habener. Endocr Rev 1999;20:876–913; 5. Flint et al. J Clin Invest 1998;101:515–20; 6. Wettergren et al. Dig Dis Sci
1993;38:665–73; 7. Bose et al. Diabetes 2005;54:146–51; 8. Kavianipour et al. Peptides 2003;24:569–78; 9. Thrainsdottir et al. Diab Vasc
Dis Res 2004;1:40–3; 10. Nikolaidis et al. Circulation 2004;109:962–5; 11. Nystrom et al. Am J Physiol Endocrinol Metab 2004;287:E1209–
15; 12. Nystrom et al. Regul Pept 2005;125:173–7 
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Liraglutide 3.0 mg influences all dimensions of appetite
Individuals with obesity and without diabetes: After 5 weeks of treatment 
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Appetite ratings were assessed by visual analog scale. Data are presented as mean ± standard error. PFC, prospective food consumption

Liraglutide 3.0 mg Placebo



Change in body weight (%)
0–56 weeks

Mean baseline weight: 106 kg

FAS, fasting visit data only. Line graphs are observed means (±SE). Statistical analysis is ANCOVA.
FAS, full analysis set; LOCF, last observation carried forward; SE, standard error
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Observed mean LOCF

p<0.0001
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Pi-Sunyer et al. Diabetologia 2014;57(Suppl. 1): Abstract 73-OR
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• Start with 0.6 mg and increase the dosage every 2-3 days.

• Once patients don’t feel too well stop injection for one day, and continue at 
lower dose.

• Continue injection for 3-6 months, then break for 3-6 month.

• Side effects are:
• Dizziness, nausea, vomiting.

• Brain fog

• Hypoglycemia due to sugar dependent insulin secretion

• Paradoxical Over-eating.

• To avoid side effects
• Start injection at night before switching to the day time

• Avoid eating simple sugar or high carbohydrate diets, it only makes things worse

• Add intermittent fasting into program

Practical Points of GLP-1 Application



The Wild Boars cave rescue 

• On 23 June, 2018, 12 boys went exploring in Thailand's Chiang Rai province 
with their football coach and ended up trapped deep inside a cave underneath a 
mountain.

• After two weeks with the entire world watching in agony, the rescue team 
including Thai Navy Seal and cave divers from different countries was able to 
bring the Thai cave boys and their coach out safely.

www bbc.com



Weight Loss Life Coaching

Dr. Can Kittikhun Tortainchai

Special Guest

Mr. Bua-Khao

March 11, 2021 at 17.45 

Kandhavas Room 

4th Floor



HEAT International Anti-aging Congress

August 19-21, 2021

Biohack Your Life

Athenee Luxury Collection Hotel, 

Bangkok, Thailand

“Don’t want to become an old hag, biohack your life.”


