
Your METABOLISM 
 

Clyde Wilson, PhD, Stanford & UCSF 

•  This is a personal, national & global issue 

•  Calorie counting (increased expenditure, reduced intake) can backfire 

•  Metabolism may be the critical missing piece to consider 

•  It is significantly impacted by sleep, stress, nutrition and movement/exercise 

•  Efficiency in lifestyle design is critical to reverse the damage sustainably  



Common elements in all medical dictionary definitions of 

METABOLISM 
 

•  All chemical processes occurring in living cells & therefore organisms 
•  Includes both anabolism (building up molecules from smaller ones) &   

catabolism (breaking down molecules, including for the production of energy) 

METABOLIC RATE 
 

•  Rate of energy expenditure (basal MR = resting MR + thermic effects food & ex) 
•  Mainly from the liberation of high-energy phosphate bonds in ATP generated from 

food (protein, fat & carbohydrate) & oxygen from breathing 
•  Measured using oxygen/CO2 comparison to air 



UN’s World Health Organization estimates: 

•  2/3 global disease burden = non-communicable 

•  Most are strongly associated with diet 

•  Transition towards refined & animal foods 

•  Globalization makes healthy lifestyle change difficult 

WHO Bulletin 80 2002 12 



US Mortality and overweight 

2010 top causes of mortality  Mortalities  Years taken from  Total life years lost   
     from each victim  in the US each year 

1.  Heart disease   597,689   11.6   8,000,000   
2.  Cancer   574,743   15.6   8,700,000   
3.  Respiratory disease  138,080   11.8   1,500,000   
4.  Stroke    129,476   10.5   1,700,000   
5.  Accidents   120,859   32.0   3,500,000   
6.  Alzheimer’s   83,494   7.0   400,000   
7.  Diabetes   69,071   14.4   1,100,000   
8.  Kidney disease   50,476   12.1   500,000   
9.  Influenza and pneumonia  50,097   10.3   700,000   
10. Suicide   38,364   34.0   1,100,000   
11. Septicemia (infection)  34,812   14.0   500,000   
12. Liver disease   31,903   22.5   600,000   
13. Hypertension   26,634   8.0   100,000   
14. Parkinson’s   22,032   ~0.5   ~9,000   
15. Assault (homicide)   18,573    45.5    800,000 



JI Wallace et al., J Am Geriatrics Soc, 43 1995 329 

 

For veterans >65 years young at the Seattle VA Hospital:   
 

“voluntary weight losers who were successful in losing weight 

had HIGHER mortality rates than persons who were dieting but 

did NOT actually sustain any weight loss though this difference 

did not reach statistical significance”  
 

 

RR = 3.45, 95% CI = 0.75-15.90, P = 0.16 
 



RMR  +/- 500 weight lean fat Fat % Wt loss % 

Base 2607  (-29) 328 167 162 49 n/a 

6 weeks 2258  (-244) 286 156 130 46 10  

30 weeks 1996  (-275) 202 142 58 28 38  (1/5 lean) 

6 years 1903  (-499) 290 154 135 47 10 

Obesity	2016	00	





Analgesics of sugar > mom 

Sugar reduces crying by 50% 
2 ml of 12% sucrose solution prior to infant blood collection  
reduced crying 50% & returned to zero crying in 1 versus 3 min  
 
Blass EM et al., Pediatrics 87 (1991) 215 
Repeated with sucrose reported as “far more analgesic than water on a pacifier” by Kaufman GE et al., Am J Obstet Gynecol 186 (2002) 564  

 
 

Breastfeeding reduces crying 30%   
Breastfeeding during blood draw ~30% fewer newborns cried & those who cry cried 
for a 33% shorter duration versus newborns w/a pacifier during non-maternal holding 
Phillips RM et al., Ambul Pediatr 5 (2005) 359 
 
Sugar substitutes also significantly reduce crying time and pain score  
Ramenghi LA et al., Arch Dis Child Fetal Neonatal Ed 74 (1996) F129 



Which has a higher MR ? 

Empty tank 



Which has a higher MR ? 

Chronic  
Empty tank 

Chronic  
Under-use 
Aging / Stress / Sleep 



Build	&	Fuel	the	Hybrid	Engine	

Engine	 Fuel	lines	
Fat	

Carb	

Protein	&	nutrients	
Exercise,	sleep/stress/inflamma=on	



oxygen 

glucose Insulin response to  
overloaded blood sugar: 
 
 
Sends sugar to fat: 
Less blood sugar available 
 
Fat cells create fat, stop excreting fat: 
Less fat available 
 
 
Result: muscle burns its stored sugar 

fats 
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Insulin response to  
overloaded blood sugar: 
 
 
Sends sugar to fat: 
Less blood sugar available 
 
Fat cells create fat, stop excreting fat: 
Less fat available 
 
 
Result: muscle burns its stored sugar 
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Build	&	Fuel	the	Hybrid	Engine:	
“fast”	carb:	insulin	shuts	fat	fuel	line	

Engine	 Fuel	lines	
CLOSED	

Fat	

Carb	

Protein,	nutrients,	sleep/stress	
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Fast rise in glucose 

Glucosylation of Pi sites directly contributes to 
Diabetes, Alzheimer’s, Cancer, Leptin Resistance 

Wells L et al., Science 291 2001 2376 
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Stops releasing fats 

glucose 

High glycemic-index cereal for breakfast induces IR at lunch 
Liljeberg HG et al., Am J Clin Nutr 69 1999 647 



Dietary Reference Intakes for Carbohydrate, IOM 

“The minimum amount of carbohydrate required …  

is determined by the brain’s requirement for glucose…  

The brain is the only true carbohydrate-dependent organ in that 

it oxidizes glucose completely to carbon dioxide and water.  

Normally, the brain uses glucose exclusively for its energy 

needs…110-140 g/day in adults” i.e. ~500 Cal glucose per day 

 

An over-night fasted adult will, over the next 24 hours, create 

~80 g glucose from ~160 g or 1/4-1/3 pound muscle protein 



Calories 

NO carbs 
ONLY carbs 
FAST carbs 



Calories 

Time-released nutrients 
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High Protein = IR 

muscle cells incubated 1 hr in solution with no AA, standard AAs, or 2X 

each     in AA =     glucose uptake basal ~8%, insulin stimulated ~20% 

AAs contributing most to insulin resistance:  Leu, His, Met, Cys, Thr, Tyr 

Tremblay F & Marette A, J Biol Chem, 41 2001 38052 

50% greater IR after 1 hr increased Amino Acids in rat heart 
 

Terruzzi I et al., Mol Cell Endocrin 190 2002 135 



High protein REDUCES muscle fueling 

Blood 
amino 
acids 

normal 

2 x normal Whole-body 
glucose uptake 

Glycogen 
synthesis rate 

25% 

64% 

Krebs M et al., Diabetes 51 2002 599 

Muscle 
glucose 
uptake 

50-80% 
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protein 50% Reduction in 30-60 minutes 

Terruzzi I et al., Mol Cell Endocrin 190 2002 135 
Tremblay F & Andre Marette, J Bio Chem 41 2001 38052 
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Saturated fat Saturated fat 

Occurs within 45 minutes in humans 
Roden M et al., Diabetes 48 1999 358 



In 4,304 nondiabetic adults after adjusted for  
age, smoking, alcohol and activity levels. 
Folsom AR et al., Metabolism 45 1996 223 

plasma sat fat 2% 

IR 30% 

Plasma saturated fat reduces insulin sensitivity 



Increasing fat in the diet by 10% 
3 mo, 162 healthy subjects 

12.5% 

8.8% 

Vessby B et al., Diabetoogia 44 2001 312 

muscle fueling 21.3% difference 

Unsaturated Fat    INCREASES Muscle Fueling 

Saturated Fat     REDUCES Muscle Fueling 



Diet 40% fat as safflower oil 
50% reduction  

in muscle fueling 

If 1/5 of that fat is fish oil 
Doubles fueling  
back to normal 

Essential fats dramatically INCREASE muscle fueling 

Storlien LH et al., Science 237 1987 885 

Carb 
muscle 
fueling 

rate 
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Simultaneous improvements 

BY DESIGN 

Improved 
• Physical function 

• Mental function 

• Recovery  

• Longevity 

Reduced 
• Lipid accumulation 

• Inflammation 

• Disease risk 

• Morbidity 
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Overflow: waste &/or fat 

Avoid complicating factors:  
•  Flow nutrients at a rate 

your cells need them 
•  Increase metabolism (rate 

cells use those nutrients) 
by managing sleep, 
stress & movement 

‘Flow Model’ 
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blood 
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digest 

Overflow: waste &/or fat 

Muscle absorption rate from hormones & genes: 
•  Amount    Strength training 
•  Contractility   Fitness 
•  Mitochondria   HIIT 
•  Perfusion    Low intensity 
•  Avoiding SRX   Movement 

‘Flow Model’ 



Tour	de	Force:	

Muscular		 	 	All-cause	mortality	
Strength: 	 	CVD	mortality	
Reduces 	 	markers	for	CVD	risk	

	 	 	markers	for	reduced	metabolic	rate	
	
Addresses	peripheral	=ssue	instead	of	the	heart	



Park BS & Yoon JS, DMJ 37 2013 458 

1,042 healthy subjects 20-75 years old without metabolic syndrome 
 

Results based on clinical measures at 24 months follow up 
 

Metabolic syndrome = any 3 of 5:  
Waist circumference, TG, BP, high fasting blood sugar, low HDL 



Behavioral Risk Factor Surveillance System, United States, 2011 

CDC Data on % adults meeting guidelines for both  
AEROBIC (1/2 hour 5x/week) 

& muscle STRENGTHENING (10 exercises 2x/week) 



Obesity Among U.S. Adults 
BRFSS, 2001 

(BMI ≥ 30, or ~ 30 lbs overweight for 5’4” person) 

Source: Mokdad A H, et al. JAMA 2003;289:1 
No Data                  <10%              10%-14%              15-19%               �20%              �25%      



Blood parameters normal till past 105 years, diabetes/cancer nonexistent 
•  Moderate caloric restriction and unprocessed foods 
•  Social patterns of support 
•  Activity (exercise not even mentioned) 



George Box (20th century theoretical statistician) 
wrote in a 1978 statistics paper entitled: 

‘All models are wrong 
but some are useful’ 

“there is no need to ask the question ‘Is the model true?’ 
[the answer is “no”… instead ask] 

‘Is the model illuminating and useful?’ ” 

Accam’s razor as approximately quoted from Einstein: 
Everything should be made as simple as possible,  

but not simpler. 




