
Functional Nutrition Solutions for Fatigue, Weight Loss and a Damaged Metabolism 
8 CE hours 
Sponsored by Life Chiropractic College West 
 
Description: 
This course goes in depth into the underlying issues that plague most of our patients: fatigue, weight 
gain and a damaged metabolism. Come learn the science behind how these issues develop and how you 
can address them in your patients using simple lifestyle changes and nutritional supplementation. 
 
Learning Objectives 
Participants will learn: 

• how the mitochondria work to make cellular energy and how genes determine metabolic rate 
 

• how fat burning really works and what can go wrong 
 

• deep exploration of the biochemical pathways, nutritional supplements and functional lab 
markers that help you determine a patient’s metabolic status  

 
Teaching Methods: 
Lecture, Slides, Q&A 
 
Format: 
Live in the classroom 
Live interactive webinar 
 
Outline: 
Hour 1, 8-9am 
 
Case presentation  

a. 48 yo female chiropractic patient who has been declared perfectly healthy by her 
conventional MD and has no diagnosed medical conditions. She has fatigue and wants 
to reduce her weight and have a natural health program that would help prevent 
diabetes and cardiovascular disease both of which run in her family.  

b. Describe what metabolic syndrome means 
c. Describe what puts people at risk for heart disease 
d. Argue that if we want to help our patients, we need to understand cellular energy 
e. Review the concepts of metabolism:  catabolism vs. anabolism 
f. Explain we will be discussing cellular energetics at resting state in skeletal muscle (that’s 

where most of the energy is utilized and most of the metabolic problems occur) 
  

Electron Transport Chain in Mitochondria  
a. Review structure and importance of mitochondria.   
b. Review enzymes, genetic issues and protein folding 
c. ETC occurs in mitochondria. Mitochondria are EVERYTHING 

 
Hour 2, 9-10am 
 
Electron Transport Chain in Mitochondria  (cont.) 



 
d. Redox is all about passing electrons (reduction = gain of electrons) 
e. Creation of ATP from complex V ATP synthase via proton gradient 
f. Complex I-IV pass electrons via enzymes/substrates 
g. Discuss protein folding/enzyme function an importance of cofactors 
h. Discuss enzymes/cofactors needed for normal ETC kinetics 

  
Citric Acid Cycle  

a. CAC occurs in mitochondria.  Mitochondria are EVERYTHING 
b. Generates the “reduced” molecules NADH and FADH2 for use in the ETC 
c. Discuss enzymes/cofactors needed for normal CAC kinetics 
d. Energy for CAC by 3 main sources:  Fats, Proteins and Carbohydrates 
e. We will discuss how fats and carbs form Acetyl CoA for CAC  

  
Hour 3, 10-11am 
 
Fatty Acid metabolism: Beta-Oxidation  

a. What happens when we eat fat? 
b. Beta oxidation occurs in mitochondria.  Mitochondria are EVERYTHING 
c. FFA get into mitochondria via carnitine shuttle 
d. Forms Acetyl Co-A to feed CAC 
e. Ketones are produced if there is not enough oxaloacetate 
f. Add other cool stuff about beta-oxidation 

  
Hour 4, 11am-12pm 
 
Carbohydrate metabolism:  Glycolysis  

a. What happens when we eat carbs? 
b. Most is stored as glycogen in skeletal muscle as an energy reserve (more muscle = more 

glycogen storage capacity) 
c. Some glucose undergoes glycolysis in the cytoplasm and, if mitochondria are healthy 

and energy demands are low, glycolysis feeds the CAC in the mitochondria via pyruvate 
conversion to Acetyl CoA via PDC 

d. If mitochondria are unhealthy, or if energy demands exceed O2 supply, or if PDC is not 
working properly, ATP if formed in cytosol only, producing Lactic Acid (very inefficient) 

e. Also if mitochondria are unhealthy, FFA cannot be oxidized and intracellular DAGs 
accumulate causing insulin resistance. 

f. Insulin resistance causes hyperinsulinemia à Post-prandial hyperglycemia à Fasting 
Hyperglycemia à Elevated A1C à “Diabetes” 

g. So what happens to glucose if it can’t get into the muscle cells?  Or can’t be stored as 
glycogen? Or can’t be burned in mitochondria? 

  
De Novo Lipogenesis  

a. Glucose converted to FFA/Glycerol/TGs 
b. TGs packaged in VLDL 
c. VLDL converted to LDL via LPL 
d. Remnant LDL particles (in combination with other factors damage vascular walls) enter 

arterial walls, get oxidized and put person at risk for heart disease 



  
Hours 5-8, 1-5pm 
 
Patient nutrition/other changes for reducing risk of developing metabolic syndrome and functional 
nutrition lab review going over all issues discussed – 4 cases on issues presented above, one hour for 
each case reviewing lab markers and workshopping nutritional solutions and lifestyle coaching solutions  
 

 Hour 5 – Case 1 

 Hour 6 – Case 2 

 Hour 7 – Case 3 

 Hour 8 – Case 4 

 
a. With all this being said, how can you use lifestyle to reduce the likelihood of heart 

disease and diabetes and help people lose weight 
b. Need to improve mitochondrial function: 

i.      reducing simple carbs, production, insulin resistance 
ii.      increasing exercise (Zone 2 for mitochondria/Not HIIT!!) 
iii.      Avoid “stress” and ROS that damage mitochondria 
iv.      Improve O2 with deep breathing and better sleep  
v.      Optimize enzyme function via nutrition/supplements  

 


