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Outline 
Burn More Fat 

1.  Learn how to increase the body's use of fat as a fuel without 

compromising the use of carbs for higher intensity training 

à MET FLEX  

2. Understand how combining specific nutrition and exercise 

together affects the use of fat as a fuel à 5 METHODS 

 

3. Learn how to design a program from beginner to advanced 

levels using nutrition and exercise interventions to increase fat 

use à 5 METHODS + TEMPLATE 



 I will speak English (only a little geek) 
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Academics 



How Can I Be So Sure? 

	
	



Thank You! 



Overload 



Why Overload?  
• Mouse studies 

•  Hindlimb suspension (Haida N. et al. 1989) 
•  Squats (Tamaki T. et al. 1992)  
 
 
 
 
 
 
 
 
 
 
 
 
Haida N, Fowler WM Jr, Abresch RT, Larson DB, Sharman RB, Taylor RG, Entrikin RK “Effect of hindlimb 
suspension on young and adult skeletal muscle. Normal mice” Exp Neurol. 1989 Jan;103(1):68-76     
Tamaki T, Uchiyama S, Nakano S. A weight-lifting exercise model for inducing hypertrophy in the hindlimb 
muscles of rats. Med Sci Sports Exerc. 1992 Aug;24(8):881-6. 
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Physiology is complex 

 
Actions are simple 

	
	





Metabolic 

Flexibility  
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• Definition of Metabolic Flexibility 
“Capacity for skeletal muscle to acutely shift its reliance 
between lipids and glucose during fasting or in response to 
insulin, such as postprandial conditions” (Sparks LM et al. 2008) 

• Decrease or loss of is hypothesized to play a 
role in various disease processes (Kelley et al. 
2000)  

•  Impaired fat oxidation (burning) 
Sparks LM, Ukropcova B, Smith J, Pasarica M, Hymel D, Xie H, Bray GA, Miles JM, Smith SR. 
"Relation of adipose tissue to metabolic flexibility."  Diabetes Res Clin Pract. 2009 Jan;83(1):
32-43. Epub 2008 Nov 26. 
Kelley DE, Mandarino LJ. "Fuel selection in human skeletal muscle in insulin resistance: a 
reexamination."  Diabetes. 2000 May;49(5):677-83. 



Met Flex: Insulin  
Insulin – Leverage Point 
• Needed for survival 
• High leverage 
 

“Fuel selector switch” (Volek et al.) 
•  High insulin = use carbs 

•  Low(er) insulin  = use fat  

 

	



Insulin – Leverage Point 
• Intense exercise 

• Use carbs 
• Higher insulin 

• Low Intensity 

• Use fat 
• Lower insulin 
 

	



Do Calories Matter? 
• Homeostatic 
• Hedonic  
• Open system 

•  Feedback 

	



Met Flex: Fats 
TDEE – Total Daily Energy Expenditure 

 

	



How did we get here?  
• Calories matter 

•  Fat cells on their fat butts 

•  Immune function 

• Glucose 
•  Using less 

•  Toxic in high amounts 

•  Won’t happen in healthy people 

 

	



Bioenergetics 



Energy Systems 

• Met Flex 
• Use carbs and fats 

•  Intermediates 
•  ATP + CP 
•  Lactate 

•  Intensity dependent 



Met Flex 101  
Crossover Effect 

Brooks and Mercier 76 (6): 2253. (1994)  
	



Met Flex 101  

	



Fat Variability 
"Goedecke et al. 2000 showed a very large interindividual 
variability in resting RER from 0.72 up to 0.93 that even 
persisted during exercise of increasing intensity. This 
corresponded to a relative rate of fat oxidation that ranged 
from 23 to 93%.  
 
This large interindividual variability in RER from 0.83 to 
0.95 was also demonstrated by Helge et al.  during low-
intensity steady-state exercise. This was quite similar to 
what we observed with a range of RER from 0.82 to 
0.97.” (Nelson, MT, et al. 2015) 
 

Goedecke JH, A St Clair Gibson, L Grobler, M Collins, TD Noakes, EV Lambert. Determinants of the variability 
in respiratory exchange ratio at rest and during exercise in trained athletes. Am J Physiol Endocrinol Metab. . 
2000; 279(6):E1325-34. 
Helge, JW, Fraser, AM, Kriketos, AD, Jenkins, AB, Calvert, GD, Ayre, KJ, and Storlien, LH. Interrelationships 
between muscle fibre type, substrate oxidation and body fat. Int J Obes Relat Metab Disord 23: 986–991, 
1999.During low intensity exercise 
Nelson, Michael T; Biltz, George R.; Dengel, Donald R. “Repeatability of Respiratory Exchange Ratio Time 
Series Analysis.” Journal of Strength & Conditioning Research, ahead of print, March 10, 2015 

	



Which Fuel? 
• Fat Use 

•  During low intensity exercise 
•  RMR (resting metabolic rate) 

•  Most of your calories burned are from RMR 
 

• Switch 
•  Use the right fuel at the right time 

•  Fat for fuel à most of the time 
•  Carbs for fuel à high intensity exercise 
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5 Methods To 

Increase Fat Use  





Lift Stuff w 

Carbz 



 
	
	

  



• Carbs Around Intense Exercise  
• Fat Loss 

• During training  
• Fasted cardio vs Intervals? 
• Body composition 

• 24 hour fat loss 
• Burn fat! 
• Performance #1 
• Drives fat loss over time	

	





• Why switching is good   
•  Switch back to fat sooner 
•  Use more fat outside the gym (RMR) 

• How? 
•  Focus on weight training/ HIIT 

•  Carbs during lifting 
•  Fats during the rest of the time 

	
	



 



 
• HIIT à fuel switching 
 
“When corrected for the energy cost of training, the 
decrease in the sum of six subcutaneous skinfolds 
induced by the HIIT program was ninefold greater than 
by the ET program”  (Tremblay A, 1994) 

  
Tremblay A, Simoneau JA, Bouchard C.  "Impact of exercise intensity on body fatness 
and skeletal muscle metabolism."  Metabolism. 1994 Jul;43(7):814-8.Fasted cardio vs 
Intervals? 

	



Method 1 

Action Item 



• Carbs Around Intense Exercise  
• Pre 2:1 ratio 

•  20-30 grams whey protein 
•  40 – 80 grams carbs 
•  High GI (less digestion issues)  
•  30 – 120 minutes before 

• Examples 
•  1 scoop whey hydro w 60 grams Vitargo (or similar) 
•  1 c scrambled egg whites w 100 gm dried dates 
•  1 scoop whey protein w 1 XL spotted banana 



• Carbs Around Intense Exercise  
•  Post 2:1 ratio  

•  20 – 40 grams protein 
•  40 – 80 grams carbs 
•  Starches (any GI)  
•  When you can after lifting  

•  Examples 
•  4 oz chicken breast, green beans, sweet potato 
•  6 oz grilled steak, asparagus, 1 cup white rice 
•  20 gm whey (1 scoop) w 1 XL spotted banana 



• Carbs Around Intense Exercise  
•  Pre and Post 2:1 ratio  

•  30-120 minutes pre 
•  10 – 90 minutes post  
•  Anabolic window 



•  Insulin is a potent vasodilator  
(Karpe F. et al 2002, Raitakari M et al. 1997 , Clark MG et al. 2003)  

•  Increased local blood flow 

 
 
	
Fredrik	Karpe,	Barbara	A	Fielding,	Jean-Luc	Ardilouze,	Vera	Ilic,	Ian	A	Macdonald,*	and	Keith	N	Frayn.		Effects	of	

insulin	on	adipose	'ssue	blood	flow	in	man.		J	Physiol.	2002	May	1;	540(Pt	3):	1087–1093.	doi:		10.1113/jphysiol.
2001.013358	

	Raitakari	M,	Nuu'la	P,	Knuu'	J,	Raitakari	OT,	Laine	H,	Ruotsalainen	U,	Kirvelä	O,	Takala	TO,	Iida	H,	Yki-Järvinen	H.		
Effects	of	insulin	on	blood	flow	and	volume	in	skeletal	muscle	of	pa'ents	with	IDDM:	studies	using	[15O]H2O,	
[15O]CO,	and	positron	emission	tomography.		Diabetes.	1997	Dec;46(12):2017-21.	

Michael	G.	Clark,	Michelle	G.	Wallis,	Eugene	J.	Barrel,	Michelle	A.	Vincent,	Stephen	M.	Richards,	Lucy	H.	Clerk,	
Stephen	Rangan.		Blood	flow	and	muscle	metabolism:	a	focus	on	insulin	ac'on.		American	Journal	of	Physiology	-	
Endocrinology	and	Metabolism	Published	1	February	2003	Vol.	284	no.	2,	E241-E258	DOI:	10.1152/ajpendo.
00408.2002 

	

 
	
	

  



Fasted Low 

Intensity 



• Are you backwards? 
• Carbs during low intensity exercise is 

inefficient 
• Fat = better fuel source for low intensity 

work 



Method 2 
"Goedecke et al. 2000 showed a very large interindividual 
variability in resting RER from 0.72 up to 0.93 that even 
persisted during exercise of increasing intensity. This 
corresponded to a relative rate of fat oxidation that ranged 
from 23 to 93%.  
 
This large interindividual variability in RER from 0.83 to 
0.95 was also demonstrated by Helge et al.  during low-
intensity steady-state exercise. This was quite similar to 
what we observed with a range of RER from 0.82 to 
0.97.” (Nelson, MT, et al. 2015) 
 

Goedecke JH, A St Clair Gibson, L Grobler, M Collins, TD Noakes, EV Lambert. Determinants of the variability 
in respiratory exchange ratio at rest and during exercise in trained athletes. Am J Physiol Endocrinol Metab. . 
2000; 279(6):E1325-34. 
Helge, JW, Fraser, AM, Kriketos, AD, Jenkins, AB, Calvert, GD, Ayre, KJ, and Storlien, LH. Interrelationships 
between muscle fibre type, substrate oxidation and body fat. Int J Obes Relat Metab Disord 23: 986–991, 
1999.During low intensity exercise 
Nelson, Michael T; Biltz, George R.; Dengel, Donald R. “Repeatability of Respiratory Exchange Ratio Time 
Series Analysis.” Journal of Strength & Conditioning Research, ahead of print, March 10, 2015 

	



Fat Use 
Crossover Effect 

Brooks and Mercier 76 (6): 2253. (1994)  
	



Method 2 

Action Item 

Method 2 



• AM fasted walk 
• Burn more fat OUTSIDE of the gym 
• Easy to do 
• Feel better 
• Other benefits 

• Sleep regulation 
• Eye movements 

• Go walk 
• Find me to debate fasted cardio or 
ask  

Method 2 - Summary 



Intermittent 

Fasting 



 



Method 3 



Not eating = 

Burn Fat! 



TDEE – Total Daily Energy Expenditure 
 

	



Method 3 
•  Intermittent Fasting  

•  IF = no calories for a period of time 
•  Burning calories still (NEAT, RMR) 
•  IF will lower insulin 
•  Will not decrease carb use!  

•  More on that coming up 
 (Burke LM et al. 2000, Stellingwerf T et al. 2005)  

	

Burke	LM,	Angus	DJ,	Cox	GR,	Cummings	NK,	Febbraio	MA,	Gawthorn	K,	Hawley	JA,	Minehan	M,	Mar'n	DT,	Hargreaves	M.	
“Effect	of	fat	adapta'on	and	carbohydrate	restora'on	on	metabolism	and	performance	during	prolonged	cycling.”	J	Appl	
Physiol	(1985).	2000	Dec;89(6):2413-21	

	

Stellingwerff	T,	Spriet	LL,	Wal	MJ,	Kimber	NE,	Hargreaves	M,	Hawley	JA,	Burke	LM.			“Decreased	PDH	ac'va'on	and	
glycogenolysis	during	exercise	following	fat	adapta'on	with	carbohydrate	restora'on.”		Am	J	Physiol	EndocrinolMetab.	
2006	Feb;290(2):E380-8.	Epub	2005	Sep	27 
	
	



Method 3 

Action Item 



•  Intermittent Fasting  
•  Do not force fasting 
•  Take 1 day per week 
•  Work up to 19- 24 hours 
•  IF = no calories 
 
Will not decrease carb use!  
(Burke LM et al., Stellingwerf T et al. )  

Burke	LM,	Angus	DJ,	Cox	GR,	Cummings	NK,	Febbraio	MA,	Gawthorn	K,	Hawley	JA,	Minehan	M,	Mar'n	DT,	Hargreaves	M.	
“Effect	of	fat	adapta'on	and	carbohydrate	restora'on	on	metabolism	and	performance	during	prolonged	cycling.”	J	Appl	
Physiol	(1985).	2000	Dec;89(6):2413-21	

Stellingwerff	T,	Spriet	LL,	Wal	MJ,	Kimber	NE,	Hargreaves	M,	Hawley	JA,	Burke	LM.			“Decreased	PDH	ac'va'on	and	
glycogenolysis	during	exercise	following	fat	adapta'on	with	carbohydrate	restora'on.”		Am	J	Physiol	EndocrinolMetab.	
2006	Feb;290(2):E380-8.	Epub	2005	Sep	27	

Photo	credit	hlp://jaybradleylifestyle.com/ 

 
	
	



Low Carbs: 

Keto Krazy 



 



 





• Ketogenic Diet 
•  Very very low carbohydrate, high fat, mod /low 

protein 
•  Typically less than 50 grams of carbs per day 
•  Monitor BHB blood levels 
•  May be beneficial in certain neurologic diseases 
•  No technically essential carbohydrate amount 
 
	
	



 





• Keto vs IF 
•  Power 

• Intermittent Fasting  
• Will not decrease carb use!  
• PDH enzyme related 
• High fat diet will change PDH 
• Access issue!	

Burke	LM,	Angus	DJ,	Cox	GR,	Cummings	NK,	Febbraio	MA,	Gawthorn	K,	Hawley	JA,	Minehan	M,	Mar'n	DT,	Hargreaves	M.	
“Effect	of	fat	adapta'on	and	carbohydrate	restora'on	on	metabolism	and	performance	during	prolonged	cycling.”	J	Appl	
Physiol	(1985).	2000	Dec;89(6):2413-21	

Stellingwerff	T,	Spriet	LL,	Wal	MJ,	Kimber	NE,	Hargreaves	M,	Hawley	JA,	Burke	LM.			“Decreased	PDH	ac'va'on	and	
glycogenolysis	during	exercise	following	fat	adapta'on	with	carbohydrate	restora'on.”		Am	J	Physiol	EndocrinolMetab.	
2006	Feb;290(2):E380-8.	Epub	2005	Sep	27 
	
	



 

Thanks to Dr Peter Attia http://eatingacademy.com/ 





Method 4 

Action Item 



• Ketogenic 
•  Power needed? 

• Measure ketones 
• Follow a sound plan 
• Adjust 
• Caloric surplus or not?	

	
	



Low Muscle 

Glycogen  



Method 5 



Response?  



Adaptation > 

Performance 



Method 5 

Action Item 



Method 5 
• Brutal! 
• Lots of work to deplete muscle 
glycogen 

• Do not replace post depletion session 
• Sleep on low carbs 
• Another AM session= low muscle and 
liver glycogen	
	
	



Research 
 



Train Low, Compete High Study 
• Endurance Performance / Body Comp (Marquet LA et al 2016) 
• Methods: 21 triathletes ( VO2max: 58.7 ± 5.7 
mL·min-1·kg-1)  
• 2 groups over 3 weeks  

•   “sleep-low” (SL, n = 11)  
•  control group (CON, n = 10) consumed 

• Same daily carbohydrate (CHO) intake (6 g·kg-1·d-1) but 
with different timing  
• Manipulate CHO availability before and after training 
sessions.  

	
	
Marquet	LA,	Brisswalter	J,	Louis	J,	Tiollier	E,	Burke	LM,	Hawley	JA,	Hausswirth	C.	Enhanced	Endurance	Performance	by	

Periodiza'on	of	Carbohydrate	Intake:	"Sleep	Low"	Strategy.	Med	Sci	Sports	Exerc.	2016	Apr;48(4):663-72.		



Intervention group had 3 blocks 
1) “train-high”  

•  interval training sessions (HIIT) in the evening 
•  high-CHO availability  

2)”Sleeping low” 
•   overnight CHO restriction (“sleeping-low”) 

3) “train-low”  
•  sessions with low endogenous and exogenous CHO 

availability 
Control group 

•  followed the same training program 
•  high CHO availability throughout training sessions  
•  no CHO restriction overnight, training sessions with 

exogenous CHO provision)	
Marquet	LA,	Brisswalter	J,	Louis	J,	Tiollier	E,	Burke	LM,	Hawley	JA,	Hausswirth	C.	Enhanced	Endurance	

Performance	by	Periodiza'on	of	Carbohydrate	Intake:	"Sleep	Low"	Strategy.	Med	Sci	Sports	Exerc.	2016	
Apr;48(4):663-72.		



Method 5 
Note – same calories / macros for both  
• Significant improvement in delta efficiency  
• Submaximal cycling for SL versus CON 

•  (CON: +1.4 ±9.3 %, SL: +11 ± 15 %, P<0.05). 
• SL  improved supra-maximal cycling to exhaustion at  

•  150% of peak aerobic power  
•  (CON: +1.63 ± 12.4 %, SL: +12.5 ± 19.0 %; P = 0.06) and 10 km 

• Running performance  
•  CON: -0.10 ± 2.03 %, SL: -2.9 ± 2.15 %; P < 0.05).  

• Fat mass was decreased in SL 
•   CON: -2.6 ± 7.4; SL: -8.5 ± 7.4 %PRE, P < 0.01), 
•   No loss of lean mass  
•  CON: -0.22 ± 1.0; SL: -0.16 ± 1.7 %PRE 	
Marquet	LA,	Brisswalter	J,	Louis	J,	Tiollier	E,	Burke	LM,	Hawley	JA,	Hausswirth	C.	Enhanced	Endurance	Performance	by	

Periodiza'on	of	Carbohydrate	Intake:	"Sleep	Low"	Strategy.	Med	Sci	Sports	Exerc.	2016	Apr;48(4):663-72.		



Study Summary 
• Carb availability was matched to intensity of 

training 
• Pretty high level trained athletes 
• Significant improvements in  

•  Submaximal cycling economy 
•  Supra-maximal cycling capacity   
•  And 10 km running time time 

• 3 weeks only 
• About 1% body fat lost (done by DXA) 

	
Marquet	LA,	Brisswalter	J,	Louis	J,	Tiollier	E,	Burke	LM,	Hawley	JA,	Hausswirth	C.	Enhanced	
Endurance	Performance	by	Periodiza'on	of	Carbohydrate	Intake:	"Sleep	Low"	Strategy.	
Med	Sci	Sports	Exerc.	2016	Apr;48(4):663-72.		



 
	



Summary 
 



• Enhance carb and fat use  
•  Right fuel at the right time = met flex 

• Method 1: Weight Train w CarbZ 
• Method 2: Fasted Low Intensity 
• Method 3: Intermittent Fast 
• Method 4: Ketogenic 
• Method 5: Low Muscle Glycogen 
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compromising the use of carbs for higher intensity training 

à MET FLEX  

2. Understand how combining specific nutrition and exercise 

together affects the use of fat as a fuel à 5 METHODS 

 

3. Learn how to design a program from beginner to advanced 

levels using nutrition and exercise interventions to increase fat 

use à 5 METHODS + TEMPLATE 



• MWF = Weight Training (anaerobic)  
•  Carbs around training 
•  Full body (or Wed “Dude Brah” hypertrophy) 
•  Goal = carb use, build muscle/ strength, mTOR1 

•  T, Th, Sat = Aerobic Training 
•  LSD man (long slow distance) 
•  Fasted  
•  Moderate heart rate (110-140 bpm) 
•  Goal = fat use, recovery (parasymp), AMPK 
•  Fasting on this day is an option	



• What I think of optimal 
 

	
	



FREE Met Flex Product 
“4 Simple Actions for Better Body Composition 
and Performance + 5 Advanced Tips” 

www.MikeTNelson.com/special		
$37	product	+	pdf	of	this	presenta'on	+	recording	
FREE	FREE	FREE	FREE	FREE	FREE	FREE	FREE		
Ques'ons?		Email	DrMike@miketnelson.com	
Subject	line:	At	Ac'on	Met	Flex		
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