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Sugar on Fire

Glucotoxicity

structural and functional damage to beta cells and target tissues 
caused by chronic hyperglycemia. 
 Causes insulin resistance

Lipotoxicity

damage caused by high free fatty acid levels





Diabetes and Inflammation on the Attack

Glycosylation= Caramelize our Cells



Subcutaneous Fat 
(External Fat)

Visceral Fat 
(Internal “Hot” Fat)

External Fat vs. Internal “Hot Fat”

Adipose Tissue



Mitochondria Facts

• Mitochondria typically 5 kg of body weight

• Mitochondria are responsible for 90-95% of free radicals in our cells, thereby disrupting 
healthy cells.

• Mitochondria are exposed to 10x more free radicals than the rest of the cell.

• By age 30, energy production drops by up to 10% per decade leading to aging.

• Because of their high energy requirements, neurons are especially vulnerable to injury 
and death from dysfunctional mitochondria.

• Current evidence for mitochondrial dysfunction in all neurodegenerative diseases.



Mitochondrial Dysfunction- The Ripple Effect

Mitochondrial dysfunction is associated with over 300 adverse health conditions. 

3 Types of Mitochondrial Dysfunction

• Age Related Dysfunction with gradual decline

• Primary Mitochondrial Dysfunction with suboptimal function and energy production

• Secondary Mitochondrial Dysfunction 
 -Aggravated by epigenetic factors, including illness, stress, diet, lifestyle, medication



Mitochondria & Cardiovascular System

• Mitochondria are highly present in cardiac cells due to high energy demands 

     (~35% of the volume of cardiac tissue).

• Oxidative stress is related to cardiovascular diseases. 



Shared mechanisms of pathogenesis between metabolic disorders and AD. 

Peripheral and central nervous system inflammation link the pathogenesis of AD 

and metabolic diseases.

Inflammation, defective insulin signaling, and 
neuronal dysfunction in Alzheimer's disease



Mitochondrial Dysfunction And Diabetes

Environmental factors, pollutants, and mitochondrial toxins in the pathogenesis of diabetes

 

Mitochondrial dysfunction plays a role in the pathophysiology of insulin insensitivity





Cardiovascular Disease   ApoE

Elevated LDL, TG    APOB 

Atrial Fibrillation     PITX2

Coronary Artery Disease   HNF1A and 11

Hypertension    BCAT1and PPARGC1A

Peripheral Artery Disease   CHRNA3

Venous Thrombosis/CAD/Hormone?  Factor V Leiden

     Prothrombin G20210A  (Factor II)

     ?MTHFR (homocysteine)

Caffeine Metabolism   CYP1A2

Clopidogrel Metabolism (Plavix)  CYP2C19

Simvastatin-induced Myopathy  SLCO1B1

Verapamil and QTc interval    NOS1AP

Warfarin Metabolism   CYP2C9, VKORC1

Verapamil or Atenolol benefit   CACNA1C

Emerging Genetic SNPs





Hypo-methylated          Hyper-methylated







    

Small Intestine: 
Digestion of Polysaccharides

Elevated Blood 
Glucose

Body Fat:
Increased FFA

 
Liver:
Increased Glucose 
Production

Pancreas:
Impaired Insulin 
Secretion
       

Muscle:
Decreased Glucose 
Utilization

Drug Solutions for Diabetes
a-Glucosidase 
Inhibitors

Biguanides
Thiazolidinediones

Thiazolidinediones

Biguanides 
Thiazolidinediones

Sulfonylureas
Meglitinides



    

Small Intestine: 
Digestion of Polysaccharides

HyperglycemiaLiver:
Increased Glucose 
Production

Pancreas:

Impaired Insulin 
Secretion
       

Skeletal Muscle:
Decreased Glucose 
Utilization

Food, Supplement, Lifestyle Solutions

Beta Cell 
Destruction

Skeletal Muscle:

Decreased Insulin 
Receptor Sensitivity

Fiber (soluble/insoluble)
Low-GI foods

Chromium
Vanadium
Alpha-lipoic acid
Omega-3 fatty acids
Vitamin D

Vitamin D
Exercise
Chromium
Magnesium
Vitamin C, E
Biotin  

Antioxidants









Probiotics As Beneficial Agents
 In The Management Of Diabetes Mellitus

Probiotics have beneficial effects on glycemic controls

 fasting plasma glucose

 postprandial blood glucose

 HgbA1C

 insulin

 insulin resistance

 onset of diabetes











Common Obstacles: 

Cost

Time

Portions and Serving Size

Good fat vs Bad fat

Bread = Soda pop 

Juice = Soda pop (alternatives)

Water intake  ½ oz per lb body wt

•Mineral water with fruit slices

•Unsweetened herbal teas



Sleep less than 7 hours per night
Sleep apnea

Nocturnal hypoxia
Insomnia

Frequent awakening
Sleeping late

Stress-related sleep disorders



Food - low glycemic foods

Lifestyle - moderation in exercise, ‘recovery 
exercise’

Routines with sleep and ‘down time’

Clean food, clean water, clean air

EWG.org - clean fifteen, dirty dozen foods







Important Nutrient Interactions

• Statins, Beta-blockers, and sulfonylureas decrease Coenzyme Q-10.  

• Statins decrease selenium, omega 3FA, fat soluble vitamins carnitine 
and free T3.

• Beta-blockers decrease melatonin, hyperglyciem.

• Diuretics reduce potassium, magnesium, folate, B6, B12, thiamine, 
iodide and selenium.

• Digoxin reduces magnesium.

• Metformin reduces folic acid and B12.

• ACEI and ARB decrease zinc.

• Cholestyramine decreases absorption of fat soluble vitamins and 
minerals.



Benefits From Detox

• Anti-Aging Effects

• Increased Energy

• Weight Loss

• Clearer Skin and Eyes

• Greater Motivation and Creativity

• Reduction of Allergic Symptoms



YOUR LIVER IS YOUR LIFELINE

• This detox protocol was designed to focus on the liver – the 
body’s primary organ of detoxification – and the bowel. 

• Your liver filters 2 quarts of blood every minute.

• It also makes and secretes bile to break down  fats and 
transport toxins out via the bowel.

• The liver disassembles and neutralizes unwanted chemicals, 
usually in two steps referred to as Phase I and Phase II .



 



Categories of Toxicants

Pesticides
• Insecticides
• Herbicides

Combustion / Incineration Pollutants

Synthetic Medications

Food Additives and preparation by-products

Cosmetic Additives

Industrial Compounds and Chemical Byproducts
• Volatile organics such as solvents and detergents
• Toxic metals
• Plasticizers
• Insulators (asbestos)

POPS
    Persistent Organic Polutants

Check GGT

BMI = Diabetes risk ONLY if high GGT



BPA and Diabetes link

JAMA 2008



Arsenic and Diabetes

Elevated mortality rates for both males and 

females for diabetes mellitus

     And…

 -renal disease

  -heart disease

  -stroke

Meliker JR,  et al. (2007). Environ Health.  



YOUR DETOXIFICATION SYSTEMS







The 7 keys for Functional Medicine 
• Optimize nutrition

• Balance hormones

• Reduce inflammation 

• Fix digestion

• Enhance detoxification

• Boost energy metabolism
 

• Calm the mind



The 5R Program

• Remove

• Repair 

• Restore

• Reinoculate

• Rebalance
  Modify attitude, diet, stress management

“Food is your medicine”
“Kitchen is your pharmacy”
“Lifestyle is your physician”    Hippocrates 



Heal the Gut

The small intestine renews its lining every 4-7 days!

Healing the gut:

– Adequate essential fats

– Adequate glutamine

– Adequate magnesium, probiotics





















Food/Diet

Genetic Propensity

Hormonal 
Dysfunction

Signs and Symptoms

Adiposity

Chronic Stress

Inflammation

What Disrupts Hormonal Balance?

ToxinsNutritional Insufficiencies

Altered 

Biotransformation
Food allergy

  & intolerances

Smoking

Infections



Pituitary, Thyroid, Adrenal, Hormone
Balance the Symphony!

Pituitary-at the base of the brain

Thyroid-butterfly shaped organ in 
the neck

Adrenals-walnut sized organs on 
top of each kidney

Ovaries 



The Magic of Food



Bioenergetics of the Beating Heart

• Humans produce and consume their body weight in ATP daily (65 kg)

• Heart accounts for approximately 0.5% of body weight, yet uses roughly 8% of ATP

• Heart stores enough energy to pump for only a few beats

• Heart contains highest concentration of mitochondria of all tissues

• 90% of cellular ATP is utilized to support contraction-relaxation of myocardium



Thank you for Attending
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