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COOKED FOOD IS POISON



We Do NOT Put our Fingers in Fire



We Do Not Put our Clothing in Fire 



And, We Do NOT Put our Money into Fire



Why ?

We Do NOT Put Anything that has Value or is 
Important into Fire

Because Fire is DESTRUCTIVE 



So ?
How did we decide to put food into fire ?

When we were eating fruit, vegetables and nuts we would never have 
thought about putting them into fire.

But, once we started eating dead animals, we needed to do something to 
the corpse so that we could eat it.

Very hard to eat a fresh or old corpse in it’ raw form.



Cooking



Witches Brew Khao Yai
Tripadvisor



Poison vs Food

• That which, when ingested can be assimilated into flesh and 
blood or converted into usable energy = FOOD

• That which, when ingested cannot be assimilated into flesh 
and blood or converted to energy must be eliminated = 
POISON 



Poison in Dictionary 

• “a substance that is capable of causing the illness or death of 
a living organism when introduced or absorbed.”

• “a substance that through its chemical action usually kills, 
injures, or impairs an organism”



Food in Dictionary

• “any nutritious substance that people or animals eat or drink or 
that plants absorb in order to maintain life and growth.”

• “any substance containing nutrients, such as carbohydrates, 
proteins, and fats, that can be 
ingested by a living organism and metabolized into energy and
body tissue.”



What is Matter
• Matter = “rest mass” and volume (takes up space).
• E = MC2 at rest; energy stored in particle at rest                                                                              

E2 = p2c2 + m2c2 describes momentum + mass energy.
• Photons do not exist at rest; they exist only in motion.
• Electrons have mass and are negatively charged.
• The “atom” is the basic unit of matter.
• Atom, aka element have distinct chemical properties. 
• Sub-atomic particles make up an atom.
• Structure = nucleus surrounded an orbiting electron cloud. 
• Nucleus = positively charged protons and neutrons (no charge) 
• Electron Cloud = Negatively Charged



Atoms = Elements
Element = pure substance = atoms with same number of protons - cannot be 
broken down further.

Every substance (natural or artificial) = made of one or more of the 118 atoms on 
the periodic table of elements.





First Image Ever Made of Hydrogen Atom



Chemistry
• Chemistry = Science regarding:                                                   

Properties, composition, and structure of substances (elements and 
compounds)                                                                     
Transformations they undergo                         

• Energy is released or absorbed during chemical reactions.
• Everything is a chemical: 

Salt = sodium chloride (NaCl)                                                                   
Water = dihydrogen oxide (H2O) 

• Except for silver and gold, most other elements occur naturally as 
compounds or mixtures.

• Air = oxygen, nitrogen, carbon dioxide, argon, neon, hydrogen, and 
water.



Molecules

• Two or more atoms 
• Same atoms or different atoms
• O2 or H2 or H2O or CO2 or C2H5OH
• Compound = two or more different elements (atoms) form 

together via chemical bond



Chemical Bonds

A lasting attraction between atoms, ions or molecules.
There are four types of chemical bonds essential for life to exist: 
1. Covalent Bonds
2. Ionic Bonds 
3. Hydrogen Bonds 
4. van der Waals ‘interactions’



Energy in Chemistry
• Chemical reactions = bonds are broken between atoms and new bonds 

are formed. 
• When energy is absorbed = endothermic chemical reaction
• Energy released = exothermic chemical reaction
• Law of Conservation of Energy = 1st Law of Thermodynamics
• Energy can neither be created nor destroyed - only converted from one 

form of energy to another.

Does the Big Bang theory violate the 
1st Law of Thermodynamics?



Exothermic vs Endothermic



Endothermic Reactions



Exothermic Reaction



Chemical Reactions

• A chemical reaction is a transformation of one or more 
substances into one or more different substances.

• Transformation = Rearrangement of electrons in the chemical 
bonds between atoms, ions or molecules. 

• Catalyst in chemistry = substance that increases the rate of a 
reaction without itself being consumed. 





Enzymes
Enzymes are biological catalysts (biocatalysts).
Enzymes are proteins. 

1036  chemical reactions in the human body every second

1 catalase enzyme works on 40 million H2O2 (molecules)
per second 

and converts 2.8 million to water and oxygen 
per second



Enzymes in Biology
• The International Union of Biochemistry and Molecular Biology (IUBMB) is an international 

NGOoi0concerned with biochemistry and molecular biology. 

• Enzyme Commission – 102 phosphate families of enzymes

• Energy metabolism, brain and nerve functions, cardiac function, cancer and immunity, etc. 
activate or inactivate proteins.

• Dr. Richard Wolfenden, distinguished professor of biochemistry and biophysics and chemistry at 
the University of North Carolina at Chapel Hill and a member of the National Academy of 
Sciences. 

• In 1998, he reported a biological transformation deemed "absolutely essential" in creating the 
building blocks of DNA and RNA would take 78 million years without enzymes.

• Also, other phosphatase enzymes required 1 trillion years, 100 times longer than the lifetime of 
the universe. 

• Enzymes can make this reaction happen in 1/100,000,000 of a second

• What came 1st the enzyme or substrate ?



• All Biological Processes Require Enzymes (except osmosis and 
electron transport)

• Primary Structure = Amino Acid Sequence

• Secondary Structure = Folding

• Tertiary Structure = Shape = Functionality

Enzymes



Temperature
• Tertiary Structure   (Shape)                                                                                                 

Dependent upon pH and Temperature

• Normal Body Temperature = 37o C                                                                         
All enzymes in the body optimal at 37o C except                                               
WBC =  optimal at 39.5-40.5o C

• Fever Required for Enhanced Immune Function (HSP)

• The Nobel Prize in Physiology or Medicine 1927 Julius Wagner-Jauregg:                                                                             
"for his discovery of the therapeutic value of malaria inoculation in the treatment of 
dementia paralytica.”

• William Cooley, MD = Oncology Surgeon                                                         
“Father of Immunotherapy”  Utilized “Cooley’s Toxin” for over 40 years with the 
longest remission rates ever recorded in the history of oncology. 



Fever can increase survival 
Organisms experiencing immune challenges show a higher chance of 

survival if they have increased body temperatures.

• Many experiments have shown positive effects of 
fever on survival in vertebrates, including lizard, 
fish, mice, and rabbits, as well as in some species 
of plants. 

• Many immune functions are temperature sensitive, 
including anti-bacterial and anti-tumor immune 
activity. 

• The graph shows percent survival during bacterial 
infection of desert iguanas held at differing 
temperatures. 

• Lizards held at higher, “fever” level temperatures 
had much higher survival. 

• Bacterial induced fever has shown beneficial 
clinical effects in humans in fighting cancer as well 
as other bacteria, such as syphilis



Primary Structure of Enzymes



Folding due to Hydrogen Bonds



Tertiary Structure Determines Function  
(pH and Temperature)



Heat / Enzymes

• Enzymes have an optimal pH and optimal temperature = to 
maintain their shape

• Enzymes begin to lose their tertiary structure at 40.5o C

• Permanently lose tertiary structure at 47.8o C

• Water boils at 100o C



Types of Enzymes

Food Enzymes  
Contained in Food

Digestive Enzymes 
Assist in Digestion

Metabolic Enzymes 
Repair, Detoxification, Metabolism,  Immune Function, etc…



Biodegradable
Breakdown of organic matter by micro-organisms and/or endogenous 
enzymes = mineralization
Endogenous Enzymes:
1. All fats have lipases and lipoxygenases.
2. All carbohydrates have amylases.
3. All proteins have proteases.
4. All cells have nucleases.
This is part of physiology and biology:
Physiology = how these substances are mobilized for use
Biology – how these substances are degraded back into earth



Biodegradable 



Digestive Enzymes



Humans Two Functional Stomachs

• Chewed food (chyme) enters upper stomach – autodigestion with 
endogenous enzymes.

• Lower stomach begins process of further digesting chyme with 
exogenous enzymes of stomach

• Cells lining the small intestines and pancreas - final process of 
digestion with exogenous enzymes



Pancreatic Hypertrophy

Any organ that is overworked, becomes enlarged (hypertrophy) 
Enlarged organs are weaker and inefficient
• Enlarged heart is not healthy
• Enlarged thyroid is not healthy
• Enlarged pancreas is not healthy                                        
Autopsies of pancreas of animals fed cooked vs uncooked food reveal 
pancreatic hypertrophy.
Dr Edward Howell, MD eating foods devoid of enzymes is associated with 
enlarged pancreas…three times larger than animals eating uncooked 
food.



1st Job of the Pancreas
• Estrogen stimulates growth of the placenta and umbilical cord.
• Estrogen + stem cells – trophoblast cells.
• Behavior of trophoblast cells required to implant in the uterine wall: 

migratory; undifferentiated; invasive; angiogenic; lack normal cell 
adherence; and resist immune surveillance.

• When the trophoblast does not convert to the stable placenta, a 
choriocarcinoma develops, invades the mother, and kills her

• Pancreas secrets trypsin 8th week, trophoblasts disappear.
• Pancreas is too busy digesting food that there are no enzymes left over 

for metabolic functions.



Hypertrophied Heart



Hypertrophied Thyroid



People purposely overwork their muscles to become hypertrophied … range 
of motions is lost and function decreased



Ancient Knowledge
It has been known for millennia that the intake of foods rich in enzymes 
improves digestion.

The use of enzymes through fermented foods coincides with the 
beginnings of recorded history and culture. 

The ancient Sumerians were using fermented beverages made 
from barley (beer).



Endogenous Enzymes 



Chemistry of Food 

• Proteins, carbohydrates and fats = Macromolecules.
• Although there are 118 known elements in the periodic table. 
• Just four main elements – carbon, hydrogen, oxygen and 

nitrogen – with trace amounts of the remaining elements = 
FOOD

• Some phosphate, sulfur and cobalt 
• Minerals 





Essential Minerals
calcium
phosphorus 
sodium
potassium
magnesium 
manganese
sulfur
iron 

iodine 
fluoride 
zinc
copper 
selenium
chromium
cobalt



Cooking Defined
• “Cooking or cookery is the art, science, and craft of using heat to 

prepare food for consumption.”

• Preparing food with heat is unique to humans…no other animal uses 
heat to prepare their food.

“The fine art of spoiling wholesome food substances” - Herbert M. 
Shelton, NMD





Heat Transfer

• Conduction-the movement of heat from one item to another 
through direct contact. 

• Convection-Convection is the transfer of heat through a fluid. 

• Radiation. transfer of heat by electromagnetic 
waves…requires no matter or medium to be present. 



Movement of Heat 



What Happens ?
• Starches Gelatinize. 
• Sugars Caramelize. 
• Water Evaporates. 
• Fats Melt.
• Proteins denature. 



Heat Sources Laboratory



Heat Sources Kitchen



Cooking is Chemistry
• Heating, freezing, mixing and blending are processes used in the 

laboratory and the kitchen.
• Simple sugars combine with proteins in the Maillard reaction, which is 

responsible for browning food when it's cooked. 
• Add a little more heat and there is caramelization.
• Too much heat - too long = burnt flavors

A myriad of different physical and chemical processes 
simultaneously take place to transform the ingredients (i.e.

chemicals) involved into new substances.



Cook = Chemist
• Bunsen Burner 1852
• Chemical reactions involve the breaking and formation of 

chemical bonds to produce different substances
• It takes energy to break a chemical bond.
• Endothermic - a chemical reaction in which energy is absorbed 

as heat.
• Thermal energy converted to chemical bond energy

Cooking is an endothermic chemical reaction



Chemistry Lab



Kitchen



Chemical Reactions due to Cooking
Maillard reaction
1. Amadori rearrangemnt of molecules
2. Glycosalamine formation
3. Strecker degradation
Coagulation
Caramelization



Maillard Reactions
• In 1912, the French scientists Louis-Camille Maillard described the 

reaction between amino acids and reducing sugars during heating.
• Non-enzymic browning of foods
• Chemical reaction between an amino acid and a reducing sugar.

Forms a complex mixture of molecules responsible for a range of 
odors and flavors.

Impart the unique taste and smell of cooked foods 





Cooking = Chemistry 



Maillard at Work

• Hundreds of different flavor compounds result.
• These compounds then break down to form more new flavor 

compounds, and so on. 
• Each type of food has a distinctive set of flavor compounds that 

are formed during the Maillard reaction. 
• Maillard compounds = flavor scientists have used over the years 

to produce artificial flavors.



Flavor and Coloring of Cooked Foods

• The browning of meats  
• Toasted bread, biscuits Malted barley or spirits 
• Fried foods, like onions and French Fries.
• Roasted coffee 
• Color of beer
• The burnished surface/crust of many heated foods 



Toxicity of Maillard

“The Maillard reaction is responsible for the formation of potent 
mutagenic/carcinogenic hetero- cyclic aromatic amines (HAAs) in 

heated meat and fish. 
Asparagine-mediated Maillard reaction is known to lead to the 

formation of neurotoxic acrylamide “

Guest Editor: Professor Chi-Tang Ho 
Mol. Nutr. Food Res. 2006, 50, 1099–1100 



More Research
• Amadori- and N-nitroso-Amadori compounds and their pyrolysis products. Chemical, analytical 

and biological aspects.Röper H, Röper S, Meyer B.IARC Sci Publ. 1984;(57):101-
11.PMID: 6398292

• [Mutagenic activity of browning in model systems with three components].Gazzani G, Stoppini G, 
Cuzzoni MT, Mazza P.Farmaco Prat. 1988 Apr;43(4):149-56.PMID: 3208879 Italian. No abstract 
available.

• Mutagenicity of Maillard browning reaction products from various nitrosated amino acid-glucose 
mixtures.Yen GC, Lee TC.Proc Natl Sci Counc Repub China B. 1988 Jan;12(1):14-
20.PMID: 3406207

• Biological effects of Maillard browning products that may affect acrylamide safety in food: 
biological effects of Maillard products.Friedman M.

• Acrylamide in human diet, its metabolism, toxicity, inactivation and the associated European 
Union legal regulations in food industry.Koszucka A, Nowak A, Nowak I, Motyl I.Crit Rev Food 
Sci Nutr. 2020;60(10):1677-1692. doi: 10.1080/10408398.2019.1588222. Epub 2019 Mar 
25.PMID: 30907623 Review.



Acrylamide
• Studies in rodent models have found that acrylamide 

exposure poses a risk for several types of cancer.
• The National Toxicology Program and the International 

Agency for Research on Cancer consider acrylamide to be a 
“probable human carcinogen,” based on studies in laboratory 
animals given acrylamide in drinking water. 



Acrylamide is formed in the Maillard reaction.Mottram DS, 
Wedzicha BL, Dodson AT.
Nature. 2002 Oct 3;419(6906):448-9. doi: 10.1038/419448a.PMID: 12368844

• Reports of the presence of acrylamide in a range of fried and oven-cooked foods 
have caused worldwide concern because this compound has been classified as 
probably carcinogenic in humans.

• Here we show how acrylamide can be generated from food components during 
heat treatment as a result of the Maillard reaction between amino acids and 
reducing sugars. 

• We find that asparagine, a major amino acid in potatoes and cereals, is a crucial 
participant in the production of acrylamide by this pathway.



A Thermolyzed Diet Increases Oxidative Stress, Plasma alpha aldehydes, 
and colonic inflammation in the Rat 
Nandita Shangari a, Flore Depeint a,b, Rudolf Furrer b, W. Robert Bruce b, Marija Popovic a, Feng Zheng c, Peter J. O’Brien a,∗
a Department of Pharmaceutical Sciences, Faculty of Pharmacy, University of Toronto, 144 College Street, Toronto, Ont. M5S 3M2, 
Canada b Department of Nutritional Sciences, University of Toronto, 150 College Street, Toronto, Ont. M5S 3E2, Canada
c Experimental Diabetes & Aging, Department of Geriatrics, One Gustave L. Levy Place, Box 1640, New York, NY 10029-6574, USA 
Received 26 February 2007; received in revised form 27 May 2007; accepted 28 May 2007 Available online 8 June 2007 

Thermolysis of foods results in the formation of new products  e.g., advanced 
glycation end-products (AGE). 

1. Decreased thiamine  (increased transketolases)                      
2. Oxidative stress (reduced GSH)                                                        
3. Increased Maillard reactions (α– oxoaldehydes & methylglyoxal)                                       
4. Protein adducts of these carbonyls and protein oxidation levels were increased.                   
5. Oxidative stress biomarkers in livers and colons 
6. Increased macrophage (fourfold) infiltration into colons (inflammation)



Naturally Occurring ?

Maillard reactions and other chemical by-products 
such as acrylamides are not found in nature



Promotion of aberrant crypt foci and cancer in rat colon by 
thermolyzed protein
X M Zhang 1, D Stamp, S Minkin, A Medline, D E Corpet, W R Bruce, M C Archer
J Natl Cancer Inst 1992 Jul 1;84(13):1026-30.doi: 10.1093/jnci/84.13.1026.

• 344 Rats fed thermolyzed casein (protein) heated 180oC different 
time intervals and amounts of casein.

• Conclusions: ”Thermolyzed casein promotes early colonic precursor 
lesions in a dose-dependent and thermolysis time-dependent 
manner; thermolyzed casein also promotes colon cancer.”

• Implications: ”The promoter formed on thermolysis could be 
involved in colon cancers associated with diets cooked at elevated 
temperatures, such as can occur with high-fat diets.”



Consequences
Aberrant Crypt Foci (ACF)

• AGEs interacting with cell surface receptors.
• AGEs signal inflammatory (e.g.,TNF alpha). 
• Nitrotyrosine is formed by the reaction of tyrosine and 

peroxynitrite (formed by NO reacting with superoxide).
• Nitrotyrosine adducts in plasma, liver, and colon (highest 

concentration 3.6x in the colon) 
COLON CANCER

Almonds, flax and metformin decrease ACF



"Oxidative Stress and Carbonyl Lesions in Ulcerative Colitis and Associated 
Colorectal Cancer", Oxidative Medicine and Cellular Longevity, vol. 2016, Article 
Zhiqi Wang, Sai Li, Yu Cao, Xuefei Tian, Rong Zeng, Duan-Fang Liao, Deliang Cao,

• In inflammatory conditions, reactive oxygen species (ROS), such as 
superoxide anion free radical (O2), hydrogen peroxide (H2O2), and hydroxyl 
radical (HO*), are produced at high levels and accumulated to cause 
oxidative stress (OS). 

• In oxidative status, accumulated ROS can cause protein dysfunction and DNA 
damage, leading to gene mutations and cell death. 

• Accumulated ROS could also act as chemical messengers to activate 
signaling pathways, such as NF-κB and p38 MAPK, to affect cell proliferation, 
differentiation, and apoptosis. 

• More importantly, electrophilic carbonyl compounds produced by lipid 
peroxidation may function as secondary pathogenic factors, causing further 
protein and membrane lesions.

• Electrophilic carbonyls could also cause DNA mutations and breaks, driving 
malignant progression of UC.



Temperature-Moisture

• Maillard reaction occurs at around 154o C 
(309o F) 

• Significant browning of food does not occur until all surface 
water is vaporized. 

Therefore, steaming or boiling less toxic



Maillard In-Vivo
• Pentosidine is part of the process that results in advanced glycation end products 

(AGEs) 
• Increased with oxidative stress and hyperglycemia
• Early renal disease – pentosidine correlates with Cr, BUN, Beta2 macroglobulin, 

etc.
• The highest levels of these advanced Maillard products found in the extracellular 

matrix.
• Diabetes, and especially uremia, greatly catalyzes pentosidine formation. 
• Both conditions are characterized by accelerated cataract genesis, 

atherosclerosis, and neuropathy, suggesting that molecular damage by advanced 
Maillard reaction products may be a common mechanism in their development.

• It is highly correlated with different aging diseases



Effect of Age and Menopause on Serum Concentrations of 
Pentosidine, an Advanced Glycation End Product
Masaaki Takahashi, Michio Oikawa, Akira Nagano
The Journals of Gerontology: Series A, Volume 55, Issue 3, 1 March 2000, Pages M137–M140

Measured serum pentosidine in 140 healthy women aged 20–93 years.

Conclusion. Serum pentosidine significantly increased with age in 
healthy subjects aged 20–93 years and correlated to serum creatinine.



Toxicity of Maillard

• The Maillard reaction is responsible for the formation of potent 
mutagenic/carcinogenic hetero- cyclic aromatic amines (HAAs) in heated meat and 
fish. 

• Asparagine-mediated Maillard reaction is known to lead to the formation of 
neurotoxic acrylamide “

Guest Editor: Professor Chi-Tang Ho 
Mol. Nutr. Food Res. 2006, 50, 1099–1100 



Lipids

Circulating nonesterified fatty acid level as a 
predictive risk factor for sudden death in the 

population.

Jouven X, Charles MA, Desnos M, Ducimetiere P. 
Service de Cardiologie (X.J., M.D.), Universite Paris-5, Faculte

Necker-enfants malades, Hopital Europeen Georges Pompidou, 
Paris, France. 



Thermal Reactions on Fats

• Diels-Alder dimers 

• Cyclic fatty acids  

• Positional and geometrical fatty acids



Thermally Oxidized Oils
• Destruction of essential membrane and cytosolic enzyme 

activities 
• Membrane swelling and lysis, mutagenicity and carcinogenicity
• Hepatomegaly, induction P450 and steatorrhea
• Increased hepatic glutathione and catalase activity
• Thromboxanes/ prostaglandins increased
• Cholesterol Oxidation Products (COP)



Mutagenicity and Carcinogenicity

• Secondary volatile lipid oxidation            saturated and 
unsatu- rated aldehydes  dicarbonyl compounds and acrolein

• Polyaromatic hydrocarbons in charcoal-broiled foods the fat is 
pyrolyzed and ascending fumes deposit their polyaromatic 
hydrocarbons on the food and are inhaled.

• Fried potatoes and fish have high levels mutagenicity.



Thermally Abused Fats 
Frying

• Hydroxy and hydroperoxy derivatives of fatty acids act as mitogens on 
the colonic mucosa

• oxidized fatty acids promote intestinal tumorigenesis 
• Reactive lipid radicals can co-oxidize fat other than unsaturated lipids 

to form mutagenic substances. 



Fried food and prostate cancer risk: systematic review and meta-
analysis
Giuseppe Lippi 1, Camilla Mattiuzzi Int J Food Sci Nutr.
2015;66(5):587-9. doi: 10.3109/09637486.2015.1056111. Epub 2015 Jun 26.

Systematic review and meta-analysis of published studies that investigated the 
potential association between fried food consumption and prostate cancer risk. 
Four case-control studies were selected totaling 2579 cancer patients and 2277 
matched controls. 

The meta-analysis of published data showed that larger intake of fried food was 
associated with a 35% (95% CI 17-57%) increased risk of prostate cancer. 

The results of this systematic literature review support the notion that larger 
intake of fried foods may have a role in increasing the risk of prostate cancer.



Fried Food Consumption and Cardiovascular Health: A Review of Current 
Evidence
Taraka V Gadiraju 1 2, Yash Patel 3 4, J Michael Gaziano 5 6, Luc Djoussé 7 8
Nutrients
. 2015 Oct 6;7(10):8424-30. doi: 10.3390/nu7105404.

• The objective of this review was to summarize current evidence on the 
association between fried food consumption and cardiovascular disease, 
diabetes, hypertension and obesity and to recommend directions for future 
research.

• We used PubMed, Google Scholar and Medline searches to retrieve pertinent 
publications.

• There is strong evidence suggesting a higher risk of developing chronic 
disease when fried foods are consumed more frequently (i.e., four or more 
times per week).

• In summary, the current review provides enough evidence to suggest adverse 
health effects with higher frequency of fried food consumption. 



Consumption of animal foods, cooking methods, and risk of breast 
cancer
Qi Dai 1, Xiao-Ou Shu, Fan Jin, Yu-Tang Gao, Zhi-Xian Ruan, Wei Zheng
Cancer Epidemiol Biomarkers Prev. 2002 Sep;11(9):801-8.

The association of animal food intake and degree of browning by deep-frying with breast cancer risk 
in a population-based case-control study conducted during 1996-1998 among Chinese women in 
Shanghai, a population with a traditionally low risk of breast cancer.

Included in the study were 1459 cases and 1556 age-frequency-matched controls with response 
rates of 91.1 and 90.3%, respectively.

“This study suggests that high intake of deep-fried, well-done red meat may be associated with an 
increased risk of breast cancer, and the positive association may be modified by body weight. 

This study also suggests that nonhydrogenated soybean oil, if not used in high-temperature 
cooking, may be associated with a reduced risk of breast cancer.”



Cell Membranes
Epigenetic Processors

• SFA and MUFA are resistant to peroxidation 
• PUFA are susceptable to peroxidation 
• DHA is 320 times more susceptible to peroxidation than oleic acid 
• The more PUFA, the more peroxidative damage. 
• DHA = 8 X more prone to peroxidation than linoleic acid (LA), which has 

only two double bonds. 



Intracellular Consequences

• Membrane peroxidation = significant endogenous source of 
damage to organelles, proteins and DNA (including 
mutations). 

• For example, peroxidized cardiolipin in the mitochondrial 
membrane inactivates cytochrome oxidase hence increasing 
superoxide and other ROS.



Longevity
• Shifting from DHA to less unsaturated LA decreases membrane 

peroxidation
• Homeoviscous longevity adaptation 
• “Mitochondrial membrane peroxidizability index is inversely related 

to maximum life span in mammals. “                                                          
J Lipid Res. 1998 Oct;39(10):1989-94.

• Decrease unsaturation decreases peroxidation and increases 
longevity.

• Low delta6-desaturase activity in longevous animals



Anti-oxidants

• Antioxidant defenses are usually at optimal levels in animals 

• Supplementation, has no significant influence on MLSP 
(maximum life span)



Not Antioxidants 
• PUFAs are more vulnerable to free radical attack, 
• Have greatest lipid oxidative damage
• Lipid peroxidation products contribute significantly 

to membrane rigidity. 
• PI is significantly less in long lived mammals
• Both PUFA content and PI increase over the lifespan.



Summary

• Fatty acid composition influences the speed of 
membrane-associated processes and consequently the 
cellular metabolic rate

• Determines the metabolic rate of the whole animal
• Influence of membrane fatty acid composition on 

longevity is mediated differing susceptibilities to 
peroxidation and its consequences.



DHA ?
• Low PI of human membrane = the relatively long MLSP of Homo 

sapiens 
• The relationship between human longevity, and DHA in humans = 

complex 
• Humans with severe coronary atherosclerosis have RBC 

membranes with more PUFAs, partiularly DHA 
• Less in mitochondrial membranes minimizes lipid peroxidation, 
• Yet is necessary in plasma  membranes for normal insulin 

sensitivity. 



Membrane Composition in Species 
Variation and Longevity

• Life Energy Potential (LEP) / Rate of Living is related to the size 
of the animals…KJ/Lifetime

• membrane composition varies between species determining 
metabolic activity differences between small and large 
mammals.

• The cellular property =the fatty acid composition of membranes 
underlie this difference in metabolic activity of cells HENCE       
LONGEVITY. 



COP
• Can induce apoptosis

• Has a necrogenic effect on vascular cells

• Is pro-inflammatory

• Extremely  atherogenic  … cholesterol is not



COPs in Heated Food

In a recent study, Chien et al.(69) studied the kinetics of 
cholesterol oxidation during heating of cholesterol at 
150°C for up to 30 min. The COPs concentration was 
found to increase with increasing heating time. 



Cooking Again

• Beef
Raw 7α-OH, 7β-OH, 5,6α-EP, 5,6β-EP, 7-keto, 20-OH, 25-OH 
0.14-1.06 
Cooked 7α-OH, 7β-OH, 5,6α-EP, 5,6β-EP, 7-keto, 20-OH, 25-
OH ppm 0.23-2.11 
• Butter
Almost no COPs were present in fresh butter, but increased 
dramatically after heating 



Pork

• No COPs in raw 
• 7α-OH and 7β- OH were detected when the bacon was 

subjected to frying at 170°C for 10 min. 
• Other COPs, 5,6α-EP, 7-keto and 25-OH, were formed with 

the frying temperature at 200°C. 



Cooked Meats

• Beef, pork and veal were oven-cooked at 220°C for 60, 
80 and 90 min, respectively

• COPs levels increased by 3.5, 5.4 and 4.2 fold. 



Fish

• Cholesterol mixed with fish oil generated much more COPs 
than that of cholesterol and flax oil, sunf lower oil or palm oil. 

• Degree of fatty acid unsaturation has a profound influence on 
COPs formation



Cooking Fish
• Fish oil contains a high amount of long-chain unsaturated 

fatty acids (EPA) and (DHA)
• Also, the presence of antioxidants in flax and sunflower oils, 

such as tocopherols, delay cholesterol oxidation. 
• It has been well established that tocopherols are able to delay 

cholesterol oxidation and protect lipids against autoxidation at 
an appropriate concentration 



Cooked Meat Proteins

• Sarcoplasmic proteins aggregate between 40 and 60 °C
• Unfolding of myofibrillar proteins starts at 30– 32 °C 
• Subsequent gelation at 45–50 °
• Between 53 and 63 °C the collagen denaturation occurs, 

followed by collagen fiber shrinkage. 
• Fragmented, non-viable remnants of the original 

proteint…tertiary structure (function) LOST



Oxidized Lipids

• COOKING
• Photo-oxidation produces peroxides in lipids.
• Occur spontaneously in vivo (membrane peroxidation) 
• Cleaves the molecule, creates ketones and aldehydes (highly 

teratogenic) 



Oxidized Fats Last

• Reactive aldehydes have a much longer half-life than 
ROS or RNS

• Minutes not microseconds or nanoseconds as for most 
free radicals.



Devastating Consequences

• Aldehydes (noncharged) migrate through membranes 
• Therefore carbonyl compounds are more destructive than free 

radicals 
• And have far-reaching effects on both sides of the membranes. 
• They react with nucleophilic groups in proteins, results in the 

new molecules cross-links Advanced Lipoxidation end Products 
(ALP)



Pivotal Role of Membrane FAs

• Integrative and Comparative Biology,       volume 50, number 5, 
pp. 808–817 doi:10.1093/icb/icq007 

• FA composition of mitochondrial membranes are much more 
important than the composition of other cellular membranes. 

• Children of nonagenerians have erythrocyte membrane fatty 
acid composition that is more peroxidation-resistant than that of 
matched controls 



Membrane FA Composition

• Shorter lifespan of small mammals 
• Longer life spans of birds compared with similar-sized 

mammals
• Extended longevity of rodents caused by calorie restriction
• Longevity difference between workers and queens in honeybees
• Comparative extended longevity of our own species



Dr. FM Pottenger 1932-1942
• 450 Cats 10 Years
• Raw Meat & Milk
• Each Generation was Healthy
• Excrement Produced Healthy 

Plants (Fertilizer)

• 450 Cats 10 Years
• Cooked Meat & Milk
• 2nd Generation Were Ill
• 3rd Generation Deformed Jaw  & 

Skull
• 5th Generation Sterile
• Required 4 Generations of 

Feeding Raw Meat to Return to 
Normal Kittens

• Excrement Produced Stunted & 
Weak Plants (Fertilizer)



Groups

• Raw meat group: 2/3 raw meat, 1/3 raw milk, and 
cod liver oil 

• Cooked meat group: 2/3 cooked meat, 1/3 cooked 
milk, and cod liver oil 



Raw Food Group

• Inflammation and disease of the gums seldom seen. 

• Calcium and phosphorus concentration and ratio in 
their bones (femur) remain constant.

• Internal organs show full development and normal 
function. 



Raw Food (cont)

• Throughout their life spans: 
• Resistant to infections, fleas, and various other 

parasites
• No signs of allergies. 
• Gregarious, friendly, and predictable in their behavior 

patterns.



Reproduction
• Miscarriages rare
• Litters average five kittens 
• Kittens all very similar
• Mother cat nurses without difficulty 
• Average weight of the kittens at birth being 119 

grams. 



Cooked Food Group
• High perinatal mortality of both mothers and kittens. 
• Kittens of this group average 19 grams less than raw 

meat nurtured kittens. 
• The long bones tend to increase in length and decrease in 

diameter 
• Calcium and phosphorous content / ratio decrease over 

time.
• In the third generation, some of the bones become as soft 

as rubber



Development and Reproduction

• Histology: poor organ/tissue development
• Behavioral anomalies, females overly aggressive, 

males docile 
• Sexual deviations in same sexed animals. 
• Reproductive organ pathology – ovarian, uterine and 

sperm production anomalies. 
• Spontaneous abortion: 25% in the first generation & as 

high as 70% in the second. 



Illnesses of Cats Fed Cooked Food
• Arthritis
• Osteoporosis
• Lymphomas
• Heart Disease
• Cancer
• Impotence
• Pneumonia
• Kidney Disease
• Irritability



More Cooked Maladies

• Fleas and intestinal parasite abound. 

• Skin lesions and allergies abound. 

• Pneumonia, empyema and diarrhea are common causes 
of death. 



Regeneration
• Four generations to regenerate to a state of normal 

health 
• Improvement in resistance to disease by the second 

generation but respiratory and skin allergies until third 
generation. 

• By the fourth, most of the severe deficiency signs and 
symptoms disappear—but seldom completely. 



Dr. Pottenger Conducted Similar 
Experiments on White Mice

His Results Were Identical to the Cat 
Experiments



Dr. Paul Kouchokoff 1930 

• Institute of Clinical Chemistry in Lausanne, Switzerland
• Cooked Food Produces Leukocytosis
• Raw Food Does Not Alter Leukocytes
• Cooked Food is Viewed by Immune System as Foreign 

or as an Infection 



Lewis Cook, Jr & Junko Yasui
• Experiment with 3 Groups of  Rats
• 1st Group :                                                                    

From Birth to Death                                                        
Fed Raw Vegetables-Nuts-Fruits-Grains

• Grew Quickly-Never Became Ill or Obese
• Reproduced Vigorously & Playful 
• Animals Killed : “80 Human Years”
• Autopsy:  Organs & Tissues No Signs of Aging or 

Degeneration



Lewis Cook, Jr & Junko Yasui

• 2nd Group Fed from Birth Cooked Food
• White Bread-Meat-Milk-Soda-Candy-Cakes Vitamins-Medicines
• Became Obese-Colds-Pneumonia-Arthritis-Cancer-Cataracts-Heart 

Disease
• Became Nervous-Self Destructive-Aggressive                                 

Had to be Separated !  Killing Each Other !
• Most Died Prematurely from Diseases or Epidemics which Spread 

Throughout the Colony
• Autopsies Revealed Extensive Degeneration



Lewis Cook, Jr & Junko Yasui

• 3rd Group Fed Same as 2nd Group until mid-age
• Displayed Same Self-Destruction & Aggression as 2nd Group
• They were Place on a Water Fast a Few  Days          

Then a Raw Food Diet and More Fasting
• Within 1 Month their Behavior was Playful   

And They Never Became Ill Again
• Autopsies Revealed Very Little Degeneration



Sir Robert McCarrison

• Fed Monkeys in India their Usual Diet but Cooked
• All Monkeys Developed Gastric & Duodenal Ulcers
• Similar Results with Rats
• Research with Hunza People Concluded a Natural Diet NOT 

Cooked along with Activity  Results in a Long, Healthy Life 



• 1935, Clive McCay at Cornell University 
Demonstrated that Underfed Mammals had Significantly Increased 
Lifespans !
• Dr. John Douglas found that Addictions such as Alcohol, Tobacco and 

Drugs Loose Their  Potency on a Raw Food Diet.
• In 1930s, Dr. Eimer (Director of Medical Clinic at University of Vienna) 

Tested 100% Raw Food on Athletes:   All Had Faster Reflexes, More 
Flexibility and Improved Stamina.

• 1938, Dr. Eimer’s Colleague and Chief Doctor at University of Vienna 
Demonstrated that Raw Nutrition Increases Cellular Respiration and 
Efficiency



Conclusion

All anti-aging physicians should promote this way of 
life to be consistent with the science 

Evidenced Based   



IF YOU HAD AN AQUARIUM 
AND THE FISH WERE SICK, 

THE VETERINARIAN WOULD NOT SAY, “SHOW ME A 
FISH”

HE WOULD SAY, 
“GIVE ME A CUP OF THE WATER AND I’LL TELL YOU 

WHAT’S WRONG WITH THE FISH!”



IF YOU HAD A GARDEN AND THE PLANTS WERE 
DYING,

THE GARDNER WOULD FIRST EXAMINE AND 
WORK WITH THE SOIL



OUR BODY IS THE GARDEN AND
WE ARE THE GARDNERS !

WE WILL HAVE A HARVEST ! 

BE PREPARED !



YOU CAN NOT BUY A CURE   
BUT

YOU CAN EARN 
YOUR 

HEALTH



THANK YOU




