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Fad or rad...but effective?  
• High fibre/‘Pritikin’

• Low fat

• Calorie control

• Low glycaemic load

• High fat

• High protein

• Atkins

• Paleo

• Carb reduction

• Gluten-free
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• Increased EE



Paleo on the inside...

• Very few if any changes have occurred to the 
human genome between 50,000 - 10,000 BC 

Cordain L, Gotshall RW, Eaton SB, and Eaton SB III. Physical activity, energy 
expenditure and fitness: an evolutionary perspective. Int J Sports Med. 1998; 19: 328–
335.



Paleo lifestyles
• Hunting & gathering / rest cycles

• Feast-famine / rest-relaxation cycles

Manu V. Chakravarthy and Frank W. Booth. Eating, exercise, and “thrifty” genotypes: 
connecting the dots toward an evolutionary understanding of modern chronic diseases. 
J Appl Physiol. 2004; 96: 3–10.



‘Thrifty’ genes

• Selection pressure 
towards 
‘thifty’ genes

Manu V. Chakravarthy and Frank W. Booth. 
Eating, exercise, and “thrifty” genotypes: 
connecting the dots toward an evolutionary 
understanding of modern chronic diseases. 
J Appl Physiol. 2004; 96: 3–10.



Working on empty

• Efficient 
storage and 
utilisation of 
fuel

Manu V. Chakravarthy and Frank W. Booth. Eating, exercise, and “thrifty” genotypes: 
connecting the dots toward an evolutionary understanding of modern chronic diseases. 
J Appl Physiol. 2004; 96: 3–10.



 Going sedentary...
• Linked to about 35 chronic diseases

Booth FW, Roberts CK, Laye MJ. Lack of exercise is a major cause of chronic diseases.
 Compr Physiol. 2012; 2(2): 1143-211.



Couch potato diseases
• accelerated biological aging/premature death, low cardiorespiratory 

fitness (Vo2max), sarcopenia, metabolic syndrome, obesity, insulin 
resistance, prediabetes, type 2 diabetes, nonalcoholic fatty liver 
disease, coronary heart disease, peripheral artery disease, 
hypertension, stroke, congestive heart failure, endothelial 
dysfunction, arterial dyslipidemia, hemostasis, deep vein 
thrombosis, cognitive dysfunction, depression and anxiety, 
osteoporosis, osteoarthritis, balance, bone fracture/falls, rheumatoid 
arthritis, colon cancer, breast cancer, endometrial cancer, gestational 
diabetes, pre-eclampsia, polycystic ovary syndrome, erectile 
dysfunction, pain, diverticulitis, constipation, and gallbladder 
diseases

Booth FW, Roberts CK, Laye MJ. Lack of exercise is a major cause of chronic diseases.
 Compr Physiol. 2012; 2(2): 1143-211.
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mTOR
• mTOR: energy and nutrient-sensing kinases 

that regulate cell growth, cell proliferation, cell 
motility, cell survival, protein synthesis, and 
transcription

James J. Gibbons, Robert T. Abraham, and Ker Yu. Seminars in Oncology. 2009; 36(6), 
Suppl 3, pp S3-S17
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• Mammalian Target of 
Rapamycin

• Complex 1 and 2



mTORC1

Wullschleger S, Loewith R, Hall MN. TOR signaling in growth and metabolism.  Cell. 
2006 Feb 10;124(3):471-84.

• Upregulated by nutrients 
and insulin; 
downregulated by CR 
and rapamycin

• “master controller” of 
protein synthesis

• Glucose & lipid 
catabolism



mTORC2

C A Sparks and D A Guertin. Targeting mTOR: prospects for mTOR complex 2 
inhibitors in cancer therapy. Oncogene. 2010; 29: 3733-3744. 

• Not inhibited by 
rapamycin

• Less understood

• Vital functions

• Negative feedback



mTOR signalling pathways

James J. Gibbons, Robert T. Abraham, and Ker Yu. Seminars in Oncology. 2009; 36(6), 
Suppl 3, pp S3-S17



AMPK signalling
• AMPK: nutrient-sensing, “metabolic master 

switch” for fuel homeostasis: cellular uptake of 
glucose, the !-oxidation of fatty acids, 
biogenesis of GLUT4 and mitochondria

• Responsive to AMP:ATP ratio that take place 
during rest and exercise (muscle stimulation)

Thomson DM, Porter BB, Tall JH, Kim HJ, Barrow JR, 
Winder WW. Skeletal muscle and heart LKB1 

deficiency causes decreased voluntary running and 
reduced muscle mitochondrial marker enzyme 

expression in mice. Am J Physiol Endocrinol Metab. 
2007; 292(1): E196-202.

Thomson DM, Porter BB, Tall JH, Kim HJ, Barrow JR, 
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reduced muscle mitochondrial marker enzyme 

expression in mice. Am J Physiol Endocrinol Metab. 
2007; 292(1): E196-202.

Thomson DM, Porter BB, Tall JH, Kim HJ, Barrow JR, Winder WW. Skeletal muscle and heart 
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marker enzyme expression in mice. Am J Physiol Endocrinol Metab. 2007; 292(1): E196-202.



AMPK functions

Turns on catabolic pathways to restore ATP 
levels:

• Short-term: promoting glycolysis and fatty 
acid oxidation

• Long-term: é mitochondrial content and use 
of mitochondrial substrates as an energy 
source

Cantó C, Auwerx J. Calorie restriction: is AMPK a key sensor and effector? 
Physiology (Bethesda). 2011; 26(4): 214-24.



mTOR / AMPK network

Beale EG. 5'-AMP-activated protein kinase signaling in Caenorhabditis elegans. Exp Biol Med. 
2008; 233(1): 12-20.



Sirtuin ‘family’

• Prolong lifespan

• Modulate metabolic & stress 
response pathways

• Mitochondria: energy production, metabolism, apoptosis 
and intracellular signaling

Verdin E, Hirschey MD, Finley LW, Haigis MC. Sirtuin regulation of mitochondria: energy production, apoptosis, 
and signaling. Trends Biochem Sci. 2010; 35(12): 669-75



NOS modulation
• Neuronal NOS (nNOS): brain focus and muscle 

contraction (need é)

• Inducible NOS (iNOS): promotes inflammation and 
produces harmful free radical actions (need ê)

• Endothelial NOS (eNOS): dilation of blood vessels, 
glucose uptake, and activation of muscle mitochondria 
energy utilization (need é)

Song W, Kwak HB, Kim JH, Lawler JM. Exercise training modulates the nitric oxide synthase profile in skeletal muscle from old 
rats. Journal of Gerentology. Biological Sciences. 2009; 64(5): 540-549.
Buchwalow IB, Minin EA. Samoilova VE, et al. Compartmentalization of NO signaling cascade in skeletal muscles. Biochem 
Biophys Res Commun. 2005; 330: 615-621.
Gielen S, Adams V, Mobius-Winkler S, et al. Anti-inflammatory effects of exercise training in skeletal muscle of patients with 
chronic heart failure. J Am Coll Cardiol. 2003; 42: 861-868.



What do we want?

• ê mTOR

• ê IGF-1

• é AMPK

• é SIRTs
• é nNOS and eNOS

• ê iNOS



How do we do it?



CR guidelines/options

• 25% reduced energy intake

• 18 h fasts 2-3 times week

• 12 h fasts 6 days/week

• Alternate day fasting 
(<600kcal/day on fast days)

• 5:2 intermittent fasting

Prof Valter Longo, USC

Michael Moseley, ‘Fast Diet’
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Training order: reasoning
• Aerobic fuels: glycogen or fat

• Anaerobic fuels: glycogen or muscle

• Resistance first, cardio after

• Or different days (or at least 6h apart)
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Food choices/frequency

1. Always maintain >5h between any meal 

2. Drink only water between meals

3. Eat protein at start of each meal

4. Remove/minimise starchy carbs (i.e. go low-GL)

5. Minimise protein and fat damage from cooking

6. Maintain phytonutrient spectrum







Top 5 supplements
• Reveratrol (100-250 mg trans-rev /day)

• Curcumin (400-800 mg/day)

• CoQ10 (100-300 mg/day)

• Green tea (500 mg/day)

• B vitamins (RDA - 100 mg, B1,2,3,5,6; 
>1.5 mg reduced folate)



Others
Omega 3 FA & MUFA
Plant Sterols
Vitamin E, A, D, C & B’s
R-lipoic acid
Grape seed extract
Ginger
Nettles
Quercetin
Rosemary
Magnesium

Fibre
Boswellia
Nattokinase
Dark Chocolate
Bromelain
Reduce Insulin resistance
Cold water fish
Flavonoids
CoQ10
Selenium
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✗



Rest vs sedentary behaviour

✗✓



Physical activity options
• 1h daily of raised HR activity

• Minimum 7 h/week of moderate/
intense activity

• Don’t compress activity into 1 or 2 days

• At least 1 day/week of endurance 
activity

• Exercise at end of o/night fast at least 
2x / week 



Long-term trend is key
Identify with one or forms of physical activity



Long-term trend is key
Identify with one or forms of physical activity



Long-term trend is key
Identify with one or forms of physical activity



Long-term trend is key
Identify with one or forms of physical activity



Set goals!



Set goals!
That 

frighten 
you!



Include 2 types of goal

• An activity goal e.g. running a half 
marathon, doing a 50-mile cycling 
sportive, climbing a mountain

• A bodymetrics goal e.g. losing 10 kg in 
6 months, while gaining muscle mass 
(use body composition scales)
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