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Drugs and Dietary Supplements

● Creatine
● Modafinil (Provigil®)
● Piracetam
● Magnesium L-threonate
● Kynurenic acid inhibition
● Uridine + choline + ω-3 fatty acids



  

● Used in muscle and nervous tissue to store energy:

creatine + ATP <=> phosphocreatine + ADP

● When [ATP] is high, phosphocreatine is produced.  When [ATP] is low, ATP is 
produced.

● This reaction is very fast

Creatine



  

Creatine

Creatine's importance peaks after a few seconds of 
high energy usage



  Rae et al., 2003

Creatine in Vegetarian Undergrads



  Rae et al., 2003

Creatine in Vegetarian Undergrads



  

● 34 subjects (12 female)
● 5 cognitive tests, including one IQ test (iqtest.dk)
● 5 g/day of creatine ethyl ester for 2 weeks (or 

placebo)
● Creatine improved performance on 4 of the 5 tests

● Placebo group's IQ scores: 112 before, 112 after
● Creatine groups IQ scores: 108 before, 120 after (p < .01)

Ling et al., 2009

Creatine in Omnivorous Undergrads



  

Other Creatine Studies

● McMorris (2006): creatine improves working 
memory in the elderly

● Rawson (2008): creatine does nothing for cognition
(But their study was poorly designed)

● Watanabe (2002): Creatine reduces mental fatigue



  

Creatine in the Aged – Digit Span

McMorris et al., 2006



  

Creatine in the Aged – Spatial Span

McMorris et al., 2006



  

Creatine in the Aged – LTM

McMorris et al., 2006



  

Creatine in the Rest of Us

Rawson et al., 2008



  

Creatine in the Rest of Us: Criticisms of 
Rawson 2008

Rawson et al., 2008

● Rawson used 22 subjects vs. Rae's 45
● Rawson was not a crossover study
● Rawson's test battery (the ANAM) is not very good

 Caveat emptor:  I want this study to be wrong



  

Modafinil



  

Modafinil

Turner et al., 2002



  

Modafinil

Turner et al., 2002



  

Modafinil

Turner et al., 2002



  

Piracetam



  

Piracetam

Dimond and Brouwers (1976):
● Healthy university students given piracetam or 

placebo for 14 days
● Piracetam group showed improved verbal learning
● No effect on a pursuit motor task



  

Piracetam

Wilsher, Atkins and Manfield (1979):
● 16 dyslexics, 14 normal volunteers received 

4.8g/day (double-blind, placebo controlled)
● Piracetam accelerated rote-learning in both normals 

and dyslexics vs. placebo



  

NMDA Receptor



  

NMDA Receptor



  

Magnesium L-Threonate

Slutsky et al., 2002



  

Magnesium L-Threonate

Slutsky et al., 2002



  

Magnesium L-Threonate

Slutsky et al., 2002



  

Kynurenic acid

● Natural byproduct of L-tryptophan metabolism
● Inhibits NMDA receptors and nicotinic acetylcholine 

receptors
● Reduces neural learning (LTP)



  

Kynurenic acid



  

Reducing Kynurenic Acid: T-Maze 



  

Kynurenic acid

● Inhibition of KAT II is possible with:
● Deleting the gene (no thanks)
● Making a drug for it (in progress, “BFF122”)
● “Distracting” KAT II with other molecules – yes!



  

Kynurenic acid

● KAT II also metabolizes alpha-aminoadipic acid 
(AAAA) – Fukuwatari

● AAAA is a byproduct of lysine metabolism



  

ω-3 Fatty Acids



  

Omega-3 Fatty Acids and the Kennedy 
Cycle



  



  

Uridine + (Choline + ω-3 Fatty Acids)



  

Training



  

Dual N-Back

Jaeggi et al.,  2008



  

Dual N-Back Task

Jaeggi et al.,  2008



  
Jaeggi et al.,  2008

Dual N-Back Training



  

Dual N-Back IQ Test Performance



  



  

Training Working Memory – Chien and 
Morrison 2009



  

Training Working Memory

Chien and Morrison, 2010



  

Training Working Memory

Chien and Morrison, 2010



  

Training Working Memory

Chien and Morrison, 2010



  

Neurotechnology

● Odor cues during sleep (Rasch et al., 2007)
● Personal-genomics guided drug therapy
● Neurofeedback
● Audio-visual entrainment
● Trans-cranial electrical (!) stimulation during sleep 

(Marshall et al., 2006)
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