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Changes	
   in	
   metabolite	
   concentra@ons	
   have	
   served	
   as	
   the	
   basis	
   to	
   the	
  

development	
   of	
   more	
   than	
   180	
   different	
   chemical	
   or	
   metabolite	
   biomarker	
  

tests	
  that	
  are	
  commonly	
  used	
  today	
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Cross-­‐disciplinary	
  nature	
  of	
  metabolomics	
  





Hyperinsulinemic	
  androgen	
  excess	
  (HIAE)	
  	
  
in	
  non-­‐obese	
  prepubertal	
  and	
  pubertal	
  girls	
  

-­‐ 	
  Anovulatory	
  infer@lity	
  
-­‐ 	
  PCOS	
  phenotype	
  

Samino	
  et	
  al.	
  Scien'fic	
  Reports	
  (2015)	
  

Long-­‐term	
  health	
  risks	
  in	
  adulthood	
  	
  

	
  -­‐	
  Type	
  2	
  diabetes	
  
	
  -­‐	
  Metabolic	
  syndrome	
  	
  	
  
	
  



Anthropometric	
  and	
  biochemical	
  variables	
  in	
  HIAE	
  pa@ents	
  	
  
and	
  age-­‐	
  and	
  BMI-­‐matched	
  controls	
  	
  



LC-­‐MS	
  metabolomics	
  reveals	
  redox	
  deregula@on	
  in	
  HIAE	
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LC-­‐MS	
  metabolomics	
  reveals	
  redox	
  deregula@on	
  in	
  HIAE	
  	
  



Mallol	
  R.	
  et	
  al.,	
  Journal	
  of	
  Lipid	
  Research	
  (2015)	
  

Deconvolu1on	
  

2D	
  diffusion-­‐ordered	
  1H-­‐NMR	
  spectroscopy	
  

Lipoprotein	
  subclass	
  characteriza@on	
  by	
  NMR	
  



Altera@on	
  of	
  the	
  VLDL,	
  LDL	
  and	
  HDL	
  serum	
  profile	
  in	
  non-­‐obese	
  
adolescents	
  with	
  HIAE	
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HYPOTHESIS:	
  	
  	
  
Increased	
  levels	
  of	
  free	
  MetOx	
  in	
  HIAE	
  plasma	
  may	
  reflect	
  greater	
  

oxida1on	
  of	
  methionine	
  residues	
  in	
  Apo-­‐AI	
  of	
  HDL	
  par1cles	
  



Quan@ta@ve	
  analysis	
  of	
  the	
  MetOx-­‐148/Met-­‐148	
  
ra@o	
  in	
  apo-­‐A1	
  by	
  MALDI-­‐TOF	
  MS	
  

	
  

p=6.95E-­‐05;	
  r=0.8	
  	
  

p=1.13E-­‐03;	
  r=-­‐0.7	
  	
  

Levels	
  of	
  free	
  methionine	
  sulfoxide	
  in	
  serum	
  reflect	
  HDL	
  oxida@on,	
  
and	
  indirectly,	
  impaired	
  matura@on	
  of	
  HDL	
  par@cles	
  	
  



Low	
  sugar	
  consump@on	
  is	
  associated	
  with	
  increasing	
  HDL	
  levels	
  in	
  females	
  	
  
during	
  adolescence	
  

Excessive	
  sugar	
  intake	
  in	
  combina@on	
  with	
  hyperandrogenism	
  causes	
  oxida@ve	
  stress	
  



Proposed	
  mechanism	
  to	
  explain	
  the	
  long-­‐term	
  health	
  risks	
  of	
  	
  
hyperinsulinaemic	
  androgen	
  excess	
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§  Reduc1on	
  of	
  hirsu1sm,	
  acne	
  &	
  seborrhea	
  

§  Anovula1on	
  &	
  pseudo-­‐menses	
  

§  Pharmacological	
  sex	
  hormone	
  binding	
  globulin	
  
(SHBG)	
  eleva1on	
  

§  More	
  adipose:	
  more	
  fat	
  mass	
  &	
  less	
  lean	
  mass	
  	
  

	
  Effects	
  of	
  Oral	
  Contracep@ves	
  in	
  
Adolescents	
  with	
  PCOS	
  



• 	
  	
  	
  Hirsu1sm	
  (lower	
  F-­‐G	
  scores)	
  

• 	
  	
  	
  Menstrual	
  cycle	
  (more	
  regular)	
  

• 	
  	
  	
  Insulinemia	
  (lower)	
  

• 	
  	
  	
  Lipidemia	
  (less	
  atherogenic)	
  &	
  IMT	
  (lower)	
  

• 	
  	
  	
  Markers	
  of	
  low-­‐grade	
  inflamma1on	
  (CRP)	
  

• 	
  	
  	
  Body	
  composi1on:	
  less	
  Fat,	
  more	
  Lean	
  Mass	
  

• 	
  	
  	
  Adiponec@n	
  (higher)	
   Ibáñez,	
  JCEM	
  2002-­‐13	
  
Ganie,	
  JCEM	
  2013	
  

Me`ormin	
  &	
  AR-­‐Blockade	
  &	
  Low-­‐Dose	
  Pioglitazone	
  	
  

have	
  many	
  normalizing	
  effects,	
  including	
  on:	
  

	
  Non-­‐Obese	
  Adolescents	
  



Metabolic	
  changes	
  aaer	
  18	
  months	
  of	
  low	
  dose	
  	
  
PioFluMet	
  polytherapy	
  

Loading	
  bar	
  plot	
  	
  Principal	
  Component	
  Analysis	
  (PCA)	
  



Metabolic	
  changes	
  aaer	
  18	
  months	
  of	
  low	
  dose	
  	
  
PioFluMet	
  polytherapy	
  



Metabolic	
  changes	
  aaer	
  18	
  months	
  of	
  PioFluMet	
  polytherapy	
  



Precise	
  vs.	
  Accurate	
  Medicine	
  



hdps://www.youtube.com/watch?v=V5yLIp8AK9U	
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