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Conclusion:	
  
	
  Green	
  tea	
  cons0tuents,	
  ie	
  EGCG	
  and	
  Theanine,	
  may	
  modulate	
  neuronal	
  ac0vity	
  by	
  
ac0ng	
   on	
   GABA	
   and	
   glutamate-­‐mediated	
   synap0c	
   transmission	
   likely	
   via	
   an	
  
interac0on	
  with	
  the	
  receptors	
  of	
  these	
  	
  neurotransmikers.	
  
The	
   	
  structure	
   	
  of	
  theses	
  biomolecules	
  could	
  thus	
  be	
   	
  interes0ng	
  to	
  develop	
  new	
  
leads	
   with	
   poten0al	
   CNS	
   therapeu0c	
   ac0vity,	
   as	
   we	
   	
   are	
   	
   currently	
   doing	
   with	
  
theanine.	
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Introduc(on:	
  
	
   	
  It	
  is	
  now	
  accepted	
  that	
  green	
  tea	
  consump0on	
  is	
  beneficial	
  to	
  human	
  health.	
  Most	
  of	
  these	
  health	
  benefits	
  are	
  associated	
  with	
  green	
  tea	
  an(oxydant	
  ac(vity.	
  Indeed,	
  
potent	
  an0oxydants	
  belonging	
  to	
  the	
  catechin	
  family,	
   including	
  epi-­‐gallocatechin-­‐gallate	
  (EGCG)	
  are	
  encountered	
   in	
  green	
  tea.	
  Nevertheless,	
  other	
  molecules,	
  such	
  as	
  
theanine,	
  a	
  unique	
  amino-­‐acid	
  found	
  in	
  green	
  tea,	
  may	
  also	
  contribute	
  to	
  its	
  beneficial	
  effects.	
  	
  
	
   	
   With	
   regards	
   to	
   the	
   central	
   nervous	
   system	
   (CNS),	
   	
   nd	
   theanine	
   have	
   proved	
   to	
   be	
   neuroprotec0ve	
   in	
   various	
   models	
   of	
   brain	
   injury,	
   such	
   as	
   ischemia	
   and	
  
neurodegenera0ve	
  diseases.	
  This	
  is	
  due	
  to	
  their	
  ability	
  to	
  cross	
  the	
  blood-­‐brain	
  barrier	
  (BBB).	
  In	
  addi0on,	
  both	
  molecules	
  seem	
  to	
  exert	
  rapid	
  and	
  long-­‐las0ng	
  protec0ve	
  
effects.	
  While	
   their	
   long-­‐las0ng	
   effects	
   involve	
   genomic	
   ac0ons,	
   rapid	
   effects	
   appear	
   to	
   be	
   restricted	
   to	
   ac0on	
   on	
   neuronal	
  membranes	
   such	
   as	
   the	
  modula0on	
   of	
  
neurotransmiker	
  receptors.	
  	
  
	
  	
  We	
  illustrate	
  here	
  rapid	
  CNS	
  ac(ons	
  of	
  EGCG	
  and	
  theanine	
  with	
  the	
  demonstra(on	
  of	
  the	
  anxioly(c	
  ac(vity	
  of	
  EGCG,	
  via	
  the	
  modula(on	
  of	
  GABAA	
  receptors	
  and	
  the	
  
co-­‐agonist	
  ac(vity	
  of	
  L-­‐theanine	
  towards	
  glutamate	
  N-­‐methyl-­‐D-­‐Aspartate	
  (NMDA)	
  receptors.	
  In	
  this	
  line,	
  deriva(ves	
  synthesized	
  from	
  the	
  theanine	
  backbone	
  are	
  a	
  
new	
  family	
  of	
  NMDA	
  receptor	
  ligands.	
  1,2	
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  EGCG	
  was	
  evaluated	
   for	
  anxioly0c	
  effect	
  by	
  performing	
   the	
  elevated	
  plus	
  maze	
   (EPM)	
  
test	
   (lep	
   panel).	
   EGCG,	
   just	
   like	
   benzodiazepine	
   drug	
   (chlordiazepoxide),	
   increases	
   the	
  
0me	
  spent	
  in	
  the	
  open	
  arms	
  of	
  the	
  EPM.	
  This	
  suggests	
  an	
  anxioly0c	
  	
  ac0on	
  of	
  EGCG.	
  
	
   	
   Electrophysiological	
   measurements	
   of	
   GABAA	
   receptors-­‐mediated	
   currents	
   show	
   that	
  
EGCG	
  interacts	
  with	
  the	
  binding	
  site	
  of	
  nega0ve	
  modulators	
  of	
  these	
  receptors.	
  
	
  

	
   	
   Theanine	
   (BS68)	
   and	
   its	
   N-­‐Propyl	
   deriva(ves	
   (BS77)	
   (L&D)	
   were	
   tested	
   for	
   their	
  
ability	
   to	
   interact	
  with	
   glutamate	
   recpetors	
   .	
  For	
   this	
   they	
  were	
   applied	
  on	
   Fura-­‐2-­‐
loaded	
  cultured	
  hipocampal	
  neurons	
  and	
  Fura-­‐2	
  fluorescence	
  was	
  further	
  measured.	
  
These	
  compounds	
  helicit	
   intracellular	
  calcium	
  increases	
  which	
  are	
  sensi0ve	
  to	
  NMDA	
  
receptors	
  antagonist	
  MK801.	
  This	
  suggest	
  that	
  theanine	
  deriva0ves	
  represent	
  a	
  family	
  
of	
  new	
  NMDA	
  receptor	
  ligands.	
  

Stereoselec(ve	
  synthesis	
  of	
  C4-­‐benzyl	
  	
  
deriva(ves	
  of	
  	
  L-­‐Theanine	
  3	
  :	
  

	
  Ortep	
  view	
  of	
  	
  
(2S,4R)-­‐C4-­‐benzyl-­‐Theanine	
  crystal	
  

Xray	
  analyses	
  

Scheme	
  of	
  NMDA	
  receptor	
  

Theanine	
  (BS68)	
  and	
  N-­‐Propyl	
  Glutamine	
  (BS77)	
  :	
  	
  

(2S,4R) a: R=H 
b: R=iPr 
c: R=tBu
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