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Metabolic Dysfunction: The Key to Health

• All cells need to:
1. Produce energy: ATP(adenosine triphosphate)

a. Micronutrients (vitamins, minerals, amino acids, fatty
acids) needed to use protein, fat, carbohydrates

b. Macronutrients (protein, fat, carbohydrates) needed to 
provide energy 

2. Reproduce and repair itself
a. Micronutrients needed to use fats, cholesterol, & protein

3. Get rid of waste
a. Micronutrients and Macronutrients needed





Essential Metabolic Nutrients That Run Your 
Metabolism

Vitamins
• Biotin                                    Vitamin B9- Folate

• Vitamin B1-Thiamin            Vitamin B12- Cobalamin

• Vitamin B2- Riboflavin        Vitamin A

• Vitamin B3- Niacin               Vitamin D

• Vitamin B4- Choline             Vitamin E

• Vitamin B5- Pantothenate   Vitamin K

• Vitamin B6- Pyrodoxine Vitamin C

Minerals
• Calcium                       Molybdenum

• Chloride                      Phosphorus

• Chromium                   Potassium

• Cobalt                          Selenium

• Copper                        Sodium

• Iodine                          Zinc

• Iron

• Magnesium

• Manganese





Metabolic Syndrome

• Excess abdominal fat

• High blood sugar 

• High Triglycerides

• High blood pressure

• Low HDL

Having any 2-3 of the above means a 
diagnosis of metabolic syndrome

High levels of insulin (hyperinsulinemia) 
is the primary driver of all 5



Carbohydrate Monitoring is the Key

• Carbohydrates break down into 
glucose

• Glucose levels rise in the blood 
• Insulin rises to drive glucose out of 

blood and into cells that need it
• If you are active the glucose will 

get used as fuel
• If not active, glucose will get stored 

in the muscles and liver as glycogen
• If glycogen levels in the muscles are 

full, insulin takes the glucose to the 
liver to be stored



Carbohydrate Monitoring is the Key

• If liver glycogen is full, the liver converts 
the glucose to triglycerides to get stored 
and/or transported to fat cells

• If liver is full of triglycerides the liver 
becomes fatty (fatty liver)

• Triglycerides start to rise significantly in 
the blood

• Triglycerides cannot get into fat cells 
without insulin stimulating an enzyme 
called hormone sensitive lipase

• Hormone sensitive lipase splits 
triglycerides into glycerol and fatty acids

• Fatty acids now easily enter fat cells                                                                                       



Carbohydrate Monitoring is the Key

• Insulin also activates Glut 4 transporters 
allowing glucose to enter the fat cells

• The glucose will get converted into 
glycerol in the fat cells

• The glycerol combines with the fatty acids 
in the fat cells to form new triglycerides

• To get the body to break the triglycerides 
back down into fatty acids and glycerol 
you need an enzyme called hormone 
sensitive lipase

• Insulin blocks hormone sensitive lipase

• Insulin also stimulates sodium retention 
in the kidneys

• This can lead to water retention



A Healthy Metabolism

• Keep the mitochondria healthy

• Keep or get insulin down

• Restrict intake of polyunsaturated 
omega 6 fats

• Eat foods rich in vitamins and 
minerals

• Drink clean water

• Protein is very important

• Get adequate sleep

• Stay active



Top 10 Purchased Items in Grocery Stores

1. Soda

2. Milk

3. Bread

4. Beer

5. Salty Snacks

6. Cheese

7. Frozen entrees

8. Cold cereal

9. Wine 

10. Cigarettes

Grocery Store Index 2016

Priority is fast, tasty and convenience





Micronutrient Dense Whole Foods





Why Supplements May Be Warranted- cont.

Genetics

e.g. MTHFR mutation

Gender

e.g. male/zinc, female/mag.

Current health status

e.g. no gall bladder

Lifestyle Habits

e.g. sun avoidance, 

personal tastes, diet choice

Exercise (Stress)

Medication Interaction

Diagnosed deficiency (labs)

e.g. Vit. D, B12



Why Supplements May Not Be Warranted

Current health condition-

- severe kidney disease (minerals)

Medication Interaction-

- blood thinners (vitamin K)

-potassium sparing diuretics

Allergy

- iodine

-milk, wheat, etc

High Lab Value

- vitamin D



Medication Interactions

Acid Reflux drugs-

zinc, magnesium, B12, 

folate, etc

Anti-Hypertensives-

potassium, magnesium,

zinc, B vitamins, Vit. C

Cholesterol reducers (statins)-

CoQ10, vitamin K2

Antibiotics-

Most minerals, B vitamins

Oral hypoglycemics-

B12, folate, magnesium

Hormone replacement-

B6, folate, B12, magnesium



Multivitamin



Pure Encapsulations



Metagenics



Centrum Adult Multivitamin



Vitamin C

• Formation of collagen (bone)

• Formation of carnitine

• Formation of norepinephrine, 
adrenaline,

• Formation of peptide hormones 
(insulin, leptin), and bile acid

• Water soluble antioxidant

• Formation of immune cells

• Anti-viral

• Humans are one of a few species that 
cannot make vitamin C from glucose



Vitamin C 

• Whole food sources are best to 
get full spectrum vitamin C

• Mineral ascorbates work well

• Freeze dried powder 
supplements of: 

camu camu

acerola

amla berry

Taken to bowel tolerance



Liposomal Vitamin C



Ascorbates



B vitamins

• B6, B9, and B12 are synergistic

• B6-pyridoxal-5-phosphate

• B9-methylfolate over folic acid 
(MTHFR)

• B12- methylcobalamin or 
adenosylcobalamin over 
cyanocobalamin

• Get b12 levels checked

• Sublingual forms are safest bet



Vitamin K2 and Vitamin D

• Vitamin D levels should be 
checked to figure out optimal 
dose

• Choose vitamin D3 
(cholecalciferol) over vitamin D2 
(ergocalciferol)

• An upper dose of K2 has not 
been established, no known 
toxicity

• Work with physician if on blood 
thinners



Magnesium

• Involved in over 1,000 enzymatic 
reactions

• Critical to balance with calcium

• “relaxing” mineral

• Magnesium required for chlorophyll 
production

(dark greens)

• 200-800 mgs/ daily

(bowel tolerance)

• Malate, taurate, threonate and 
glycinate are best forms

• Magnesium oxide poorest form



Conclusion

• Focus should be on eating right first

• Go for food sources first

• Be aware of supplement interactions

• Watch combinations of multiple supplements: A good multi may provide everything

• Get the right form

• Get a good brand: 

Thorne

Pure Encapsulations

Metagenics

Designs for Heath

Biotics Research

Jarrow


