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Walter Cannon (1871-1945)

Homeostasis (1926): The tendency toward a 
relatively stable equilibrium between 
interdependent elements, especially as 
maintained by physiological processes

Hans Selye (1907-82)

Stress (1936): the non-specific 
response of the body to any 
demand placed upon it



Man & Hung. Ann Depress Anxiety. 2014;1(2): 1008.



http://vmh.uni.lu/#mapnavigator



• ~ 19,000 genes
Ezkurdia et al. Hum Mol Genet. 2014 Nov 15;23(22):5866-78.

• 2,709 human enzymes to 896 bioreactions

• 622 of the enzymes are assigned roles in 135 predicted
metabolic pathways

“The predicted pathways closely match the known 
nutritional requirements of humans.”

Romero et al Genome Biol. 2005; 6(1): R2.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC549063/


http://scutmonkeycomics.blogspot.co.uk/





https://imindmap.com/blog/back-to-school-10-
mind-maps-that-every-student-and-teacher-
needs/
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The key?  Balance / homeostasis



1. Mitochondrial dysfunction

2. Dysfunctional digestion/immune function

3. Oxidative stress

4. Persistent low-grade inflammation

5. Imbalanced neurotransmitter biochemistry



• Energy and digestion

• Structural: musculo/skeletal

• Inflammatory/oxidative stress

• Digestive/immunity

• Stress-handling/resilience













1. Food first

2. Physical activity second

3. Rest third





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.





Ren et al. Unique physiological and pathogenic features of Leptospira interrogans revealed 
by whole-genome sequencing. Nature 2013; 422: 888-893



http://carbsanity.blogspot.co.uk/2014/08/all-roads-lead-through-krebs-true-keto.html







1. Food/nutrients
2. Intermittent fasting
3. Caloric restriction
4. Physical activity
5. Recovery
6. B vitamins (25-100 mg B complex, 1000-5000 mcg B12, 

1500 mcg 5MTHF)
7. CoQ10 (100 mg)
8. MCTs (~5-20g, divided doses)

Become fat/keto-adapted





1. Food/nutrients

- Protein + BCAAs (1-2g/kg bw)
- Vitamin K2 (150-1000 mcg/d)
- Magnesium (an calcium) (400-

1200 mg/d, divided doses)
- Vitamin D (4000-8000 IU) -

without sun
- Trace-ultra-trace elements

2. Physical activity – high intensity,/short 
duration, intervals (HIIT), 
low intensity/long duration

3. Recovery (and ‘nutrient timing’) –
individualised; 
20g protein post-workout



• Repair the gut + F4H guidelines

• Vitamin A (preformed) + Mixed carotenoids 800 mcg/d RE

• Vitamin C + bioflavonoids (2g/d, divided doses)

• Vitamin D: 100-200 mcg/d (4000-8000 IU) - without sun

• Vitamin B6: 25 mg/dFolate (5MTHF): 1500 mcg/dB12 
(methylcobalamin): 1000-5000 mcg/d

• Vitamin E (mixed tocopherols/tocotrienols): 200-500 mg α-TE

• Zinc: 15-50 mg/d (high doses, short-term) - without phytates! 

• Selenium 150-300 mcg/d

• Botanicals: turmeric, garlic, ginseng, Echinacaea, elderberry, 
ashwagandha, maitake, reishi, 1-3,1-6 beta-glucans



• Anti-inflammatory diet: F4H guidelines

• Polyphenols in diet

• Polyphenols/anthocyanidins in supplements

• Omega-3:6 (1:1-1:3)

• Turmeric (wholistic: full spectrum incl essential oils) + fat

• Resveratrol

• Reduce physiological/emotional stress

• Adaptogens: ashwagandha, Panax ginseng, Rhodiola



• Biochemical pathways in balance +  adequate 
resources/information – F4H guidelines

• Healthy gut lumen, mucosa and microbiome

• Good mitochondrial reserve

• Response fast and slow-twitch muscle

• Well modulated immune system

• Health inflammatory response

• Healthy HPA(GG) axis

• Regular stress transformation practices
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