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A humble genius 

ÂòThe human mind is not capable of grasping the 

Universe. We are like a little child entering a 

huge library. é The child knows that someone 

must have written those books. It does not know 

who or how.ó 

Â Albert Einstein: cited in The Next Thousand Years by 

A Berry 



A few points about genetics 

ÂDNA contains the blueprint for the body 
Â Genes are segments of  DNA which code for compounds like 

proteins, hormones etc 

ÂYour genes are written with a 4 letter alphabet 

ÂYou have 99.9% of  genes in common with the person 
sitting next to you 
Â The other 0.1% make for all the differences between humans 

ÂDNA can become damaged and it can be repaired 

ÂYour ôgenotypeõ is what is in your genes, your 
ôpheonotypeõ is what your genes are expressing 
Â Not all genes express themselves; many lie dormant 



Genetic mutations and 
variations 

ÂA mutation is like a spelling or punctuation error 

ÂThe body has a ôspell checkõ (DNA Repair Capacity) 

ÂMany spelling / punctuation errors do not change the 

meaning of  the sentence 

ÂSome change it profoundly 



Epigenetics 

ÂIt was once believed that genes were fixed and 
that it was good luck or bad luck as to whether 
genetic tendencies towards various illnesses 
played out 

ÂWe now know that factors such as environment, 
lifestyle and mental state all influence how genes 
express themselves (phenotype) 

ÂThis is due to chemicals (enzymes) which change 
the gene and switch on and off  their activity 

ÂIt is epigenetics which explains why the same 
genetic material in cells can lead to the 
development of  different cells 



Relaxed rats 

ÂStudies on raising baby rats shows that when they are 

licked and groomed regularly by their mothers 

(maternal love) in the first week of  life they tend to be 

less stress-prone for the rest of  their lives 

ÂBrains of  nurtured rats good at down-regulating stress 

response because the genes coding for brain cortisol 

receptors switched on for life 

Â Weaver et al. Nature Neuroscience 2004;7:847-54. 



Happy bunnies (rats) 

Lots of nurture 

leads to more 

brain serotonin 

Stimulates brain to 

make more of a 

genetic enzyme to 

switch on cortisol 

receptor production 

Higher level of cortisol 

receptors leads to being less 

stress prone 

A happy 

bunny 



Not so relaxed rats 

ÂWhen baby rats are not licked and groomed regularly 

were far more stress prone later in life (e.g. high levels of  

CTRH and cortisol) 

ÂThese rats do not switch on the genes enough in the 

brainõs hippocampus to produce the cortisol receptors to 

down-regulate the stress response 

ÂWhen baby rats born to less affectionate mothers were 

transferred to affectionate mothers then they grew up not 

being stress-prone 

Â Weaver et al. Nature Neuroscience 2004;7:847-54. 

 



Child abuse 

ÂExperiencing child abuse leads to high levels of  

stress chemicals (e.g. CTRH and cortisol) for 

the rest of oneõs life even if no longer in a 

stressful situation 

ÂSimilar to changes in animal experiments 

Â Lee et al. Am J Psychiatry 2005;162:995-7. 

ÂCarpenter et al. Neuropsychopharm 2004;29:777-

84. 



Maternal stress & 
schizophrenia 

ÂHigh levels of  schizophrenia a/w 
stress during pregnancy (loss of  
husband, severe famine, unwanted 
pregnancies) 

ÂWomen exposed to prenatal stress 
during the 1940 invasion of  Holland 
c/w women who were pregnant in 
the previous year or following two yrs 

ÂRisk of  schizophrenia in offspring 
increased by 2.8 times and worst for 
women in first trimester of  pregnancy 
Â British Journal of  Psychiatry 

1998;172:324-6 



Stress & genetic expression 

ÂResearch suggests that mental state effects 
genetic function 

Â Increases the number of  genetic mutations 

ÂImpairment of the bodyõs ability to repair mutations 

ÂImplications for carcinogenesis (cancer) and 
other illnesses 
Â Adachi S et al. Cancer Research 1993;53(18):4153-5. 

Â Fischman H et al. Int J Neurosciences 1996;84(1-4):219-27. 

Â Kiecolt-Glaser J. et al. Psychosom Med 1999;61(3):271-2. 



Stress, oxidation and DNA damage 

ÂTrauma is a major stressor 

ÂPsychological stress is a pro-oxidative state 

ÂOxidative states associated with higher 

DNA damage 
Â Oldham KM, Wise SR, Chen L, et al. A longitudinal 

evaluation of  oxidative stress in trauma patients. JPEN J 

Parenter Enteral Nutr. 2002;26(3):189-97.  



Stress & genetic expression 

ÂThe ability of  the cell to repair genetic damage is measured 
by DNA Repair Capacity (DRC) 

ÂStudy on healthy medical students confirmed that during 
high stress periods (exams), c/w low stress periods 
(vacations), there was a general increase in DRC 

Â Implies adaptive response to increased DNA damage 

ÂStudents with higher/consistent stress and mood 
disturbance had a reduction in DRC or no change 

ÂSpeculative as to whether effects on DRC can be reversed 
through effective stress management 

Â Cohen L et al. J Behavioural Medicine 2000;23(6):531-45. 



Cancer & DNA repair capacity 

ÂRetrospective case-control clinical study compared DRC in 
women with breast cancer and 47 cancer-free women 

ÂCancer cases (5.6%) had 36% reduction in DRC compared 
with the control group (8.7%) 
Â Younger breast cancer patients had a more significant 

reduction in DRC 

ÂòA low DRC is a susceptibility factor for breast carcinoma. 
A 1% decrease in DRC corresponded to a 22% increase in 
breast carcinoma risk.ó 
Â Ramos JM, Ruiz A, Colen R, et al. DNA repair and breast carcinoma 

susceptibility in women. Cancer. 2004;100(7):1352-7.  



Dopamine, happiness and 
addiction 

ÂStress early in upbringing can affect the brainõs 

dopamine pathways for life 

ÂImplications for impulsivity, reactivity and 

addiction 
Â Eur J Neurosci. 2004 Apr;19(7):1863-74. 

ÂIncreased dopamine release during relaxation 

response associated with the experience of  

reduced reactivity and impulsivity 
Â Brain Res Cogn Brain Res 2002;13(2):255-9. 


