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“He who wishes fo be obeyed must
know how fo command”

Niccolo Machiavelli, The Prince
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Cognitive Control among Prepubertal
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Omega-3 Polyunsaturated Fatty Acids in Youths with

Attention Deficit Hyperactivity Disorder (ADHD): A
Systematic Review and Meta-Analysis of Clinical Trials
and Biological Studies.

Chang JC, Su KP, Mondelli V, Panante CM.

Neuropsychopharmacology. 2017 Jul 25.
dor: 10.1038/npp.2017.160. [Epub ahead of print]

Abstract

The role of omega-3 polyunsaturated fatty acids (omega-3 or n-3 PUFAs) in the pathogenesis and treatment of
children and adolescents with attention deficit hyperactivity disorder (ADHD) is unclear. A systematic review
followed by meta-analysis was conducted on: (1) randomized controlled tnials (RCT's) assessing the effects of n-3
PUFAs on chmcal symptoms and cogmition 1n children and adolescent with ADHD; and (2) case-control studies
assessing the levels of n-3 PUFAs in blood and buccal tissues of children and adolescents with ADHD. In seven
RCTs5, totaling n=534 randomuzed youth with ADHD, n-3 PUFAs supplementation improves ADHD clinical
symptom scores (g=0.38, p<0. {]'El[]l:l and 1n three RCTs, totaling n=214 randomized youth with ADHD, n-3
PUFAs supplementation improves cogmtive measures assoctated with attention (g=1.09, p=0.001). Moreover,
children and adolescents with ADHD have lower levels of DHA (seven studies, n=412, g=-0.76, p=0.0002), EPA
(seven studies, n=468, g=-0.38, p=0.0008), and total n-3 PUFAs (six studies, n=396, g=-0.58, p=0.0001). In
summary, there 1s emidence that n-3 PUFAs supplementation monotherapy improves chmcal symptoms and
cogmtive performances in children and adolescents with ADHD, and that these youths have a deficiency 1n n-3
PUFAs levels. Our findings prowvide further support to the rationale for using n-3 PUFAs as a treatment option for
ADHD.
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Performance enhancement at the cost of potential brain
plasticity: neural ramifications of nootropic drugs in the
healthy developing brain

Kimbery B. Urban' and Wen-Jun Gao?*

' Department of Pspdhology Unbersity of Delanars, Newark, OF, US4
? Department of Newmbiclogy and Anatomy, Drevel Universiy Coliege of Medicine, Praladeipfia, /1, U054

Edited by~

A kfal [ ebedey, Dhke Univwersity
Lrsa

Aewiewed by

Kimbedy Simpson, University of
Mesissigo’ Medcal Center U154
Chastopher A. Madan, Unibemsity of
Alberts, Canada
*Comespondence:

Wen-Jur Gac, Departmentof
Newmbiofog )y and Araiomry, Drexel
Liniversity College of Mediine,
2900 OJueen Lane, Fhibdepha, A
19129 UsA4

e-mai: wiacidre e imed adu

Cognitive enhancement is pernaps one of the most intriguing and controversial
topics in neuroscience today. Currenthly, the main classes of drugs used as potential
cognitive enhancers include psychostimulants {methylphenidate (MPHI, amphetaminea),
but wakefulness-promoting ageants (modafinill and glutamate activators {ampakina) are
also frequenty wsed. Pharmacologically, substances that enhance the components
of the memoryleaming circuits—dopamine, glutamate [neuwronal excitation), andfor
norepinephrine—stand to improve brain function in healthy individuals beyond their
basalina functioning. In particular, non-Mmedical use of preascription stimulants such as
MPH and illicit use of psychostimulants for cognitive enbancerment have seen a recent
rise among teens and young adults in schools and college campuses. Howewver, this
enhancement likely comes with a neuronal, as well as ethical, cost. Altenng glutamate
function via the use of psychostimulants may impair behavioral flexibility, leading to
the developrment andfor potentiation of addictive behaviors. Furthermore, dopamine and
norapinephrine do not display linear effects; instead, their modulation of cognitive and
neuronal functicn maps on an imeerted- curvea. Healtiy individuals nun the risk of pushing
themsalvas beyond optimal levels imto hypardopaminergic and hypernoradrenargic states,
thus witiating the wery behavicrs they ara striving to improve. Finally, recent studies have
bagun to highlight potential damaging effects of stimulant exposure in healthy juveniles.
This review axplains how the main classes of cognitive enhancing drugs affect the learning
and marmory circuits, and highlights the potantial risks and concerns in healthy individuals,
particularty juveniles and adolescents. We emphasize the performance enhancemeant at
the potential cost of brain plasticity that is associated with the neural ramifications of
nootropic droegs in the healthy developing brain.

Keywords: methylphenidate, modsfinil, ampakine, cognitive anhancement, synaptic plasticity. brain development:
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