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Plants	  Have	  no	  legs	  

OR:	  

(And	  we	  do!)	  



“Leave	  your	  drugs	  in	  the	  chemist’s	  pot	  if	  you	  can	  
cure	  the	  pa7ent	  with	  food.”	  

	  
Hippocrates,	  420	  BC	  

The	  Father	  of	  Medicine	  	  



FDA	  Decision	  2004	  
•  Monounsaturated	  Fa:y	  Acids	  From	  Olive	  Oil	  and	  Coronary	  Heart	  

Disease	  
•  Docket	  No.	  2003Q-‐0559	  

11/01/2004	  enforcement	  discre1on	  leRer20	  
•  Claim	  Statement	  
•  Limited	  and	  not	  conclusive	  scien1fic	  evidence	  suggests	  that	  ea1ng	  

about	  2	  tablespoons	  (23	  grams)	  of	  olive	  oil	  daily	  may	  reduce	  the	  
risk	  of	  coronary	  heart	  disease	  due	  to	  the	  monounsaturated	  fat	  in	  
olive	  oil.	  To	  achieve	  this	  possible	  benefit,	  olive	  oil	  is	  to	  replace	  a	  
similar	  amount	  of	  saturated	  fat	  and	  not	  increase	  the	  total	  number	  
of	  calories	  you	  eat	  in	  a	  day.	  One	  serving	  of	  this	  product	  contains	  [x]	  
grams	  of	  olive	  oil.	  

•  Note:	  The	  last	  sentence	  of	  the	  claim	  "One	  serving	  of	  this	  product	  
contains	  [x]	  grams	  of	  olive	  oil."	  is	  op1onal	  when	  the	  claim	  is	  used	  
on	  the	  label	  or	  in	  the	  labeling	  of	  olive	  oil.	  



Hypothesis:	  

•  Plants	  have	  no	  legs,	  therefore	  they	  cannot	  run	  
away	  from	  environmental	  threats,	  like	  
animals.	  

•  If	  not,	  they	  must	  have	  had,	  to	  survive,	  evolved	  
an	  elegant	  system	  to	  thwart	  those	  threats.	  

•  If	  we	  could	  harness	  that	  system,	  we	  also	  could	  
have	  a	  leg-‐up	  against	  the	  same	  stresses	  that	  
threaten	  our	  biology..	  



Olive	  Oil	  and	  Health,	  Intro.	  

•  Why	  we	  are	  “rus1ng”,	  
•  Why	  plants	  aren’t.	  
•  Why	  plants	  can	  help	  us	  not	  “rust”.	  
•  How	  this	  all	  relates	  to	  plants	  not	  having	  legs	  



Olive	  Oil	  and	  Health,	  Intro.,	  cont’d	  
We	  will:	  

•  Discuss	  how	  plants	  protect	  themselves	  from	  
environmental	  stress	  

•  Understand	  the	  how	  and	  why	  of	  chronic	  diseases	  
that	  can	  affect	  us	  

•  Discuss	  how	  protec1on	  from	  environmental	  
stress	  can	  be	  transferred	  from	  plants	  to	  us	  to	  
help	  protect	  from	  those	  disease	  states	  

•  Discuss	  some	  of	  the	  evidence	  	  
•  Discuss	  what	  we	  can	  	  and	  can’t	  say	  about	  this.	  



Olive	  Oil	  and	  Health,	  Into,.	  cont’d	  
We	  will	  also:	  

•  Understand	  the	  basics	  of	  why	  chronic	  
degenera1ve	  disease	  happens,	  focusing	  on	  
vascular	  disease.	  

•  Discuss	  concepts	  of	  oxida1on,	  inflamma1on,	  
degenera1ve	  diseases,	  especially	  vascular	  
disease,	  and	  how	  the	  heck	  diet,	  and	  
specifically	  extra	  virgin	  olive	  oil	  interacts	  with	  
all	  this	  stuff.	  



Olive	  Oil	  and	  Health	  

•  I	  promise	  to	  make	  this	  as	  wonkish,	  boring	  and	  
complicated	  as	  possible,	  because	  then	  you	  will	  
all	  fall	  asleep	  and	  therefore	  will	  not	  be	  asking	  
any	  ques1ons	  at	  the	  end,	  ensuring	  that	  I	  will	  
be	  out	  in	  1me	  for	  the	  wine	  and	  cocktail	  
recep1on.	  

	  





What’s	  in	  the	  water?	  (or	  
diet)	  



1958:	  Seven	  Countries	  Study	  





Mediterranean	  Diet	  

The	  tradi1onal	  Mediterranean	  diet	  is	  
characterized	  by	  a	  high	  intake	  of	  olive	  oil,	  
fruit,	  nuts,	  vegetables,	  and	  cereals;	  a	  

moderate	  intake	  of	  fish	  and	  poultry;	  a	  low	  
intake	  of	  dairy	  products,	  red	  meat,	  processed	  
meats,	  and	  sweets;	  and	  wine	  in	  modera1on,	  

consumed	  with	  meals	  



FOR	  A	  HEALTHY	  
HEART	  



Types	  of	  Research	  Studies	  

RetrospecLve	  Epidemiological	  Studies	  

ProspecLve	  Epidemiological	  Studies	  

Animal	  Studies	  

Human	  Cell	  Culture	  Studies	  

Human	  Studies	  

Randomized	  Controlled	  Human	  
Studies	  

Strength	  of	  
Evidence	  

1958	  

2013	  



PUBLISHED	  ON	  25	  FEB,	  2013,	  NEJM	  





PREDIMED	  Trial	  
•  The	  primary	  endpoint	  =	  composite	  of	  myocardial	  infarc1on	  

(MI),	  stroke,	  or	  CV	  mortality.	  	  
•  Secondary	  endpoints	  included	  stroke,	  MI,	  CV	  mortality,	  and	  

all-‐cause	  mortality.	  
•  	  The	  trial	  was	  stopped	  prematurely	  due	  to	  ethical	  concerns	  

aler	  a	  median	  of	  4.8	  years	  based	  on	  an	  interim	  analysis	  
showing	  benefits	  seen	  with	  Mediterranean	  diets.	  

•  “A	  Mediterranean	  diet	  supplemented	  with	  either	  extra	  
virgin	  olive	  oil	  or	  mixed	  nuts	  may	  cut	  the	  risk	  of	  
cardiovascular	  events	  by	  as	  much	  as	  30%	  in	  subjects	  at	  high	  
risk	  of	  developing	  heart	  disease,	  as	  compared	  with	  people	  
advised	  to	  eat	  a	  reduced-‐fat	  diet	  .”	  



Olive	  Oil	  and	  Health	  

•  So	  if	  the	  Mediterranean	  diet	  seems	  to	  be	  
healthful,	  and	  olive	  oil	  is	  a	  major	  part	  of	  that	  
diet,	  what	  are	  the	  aRributes	  of	  olive	  oil	  that	  
contribute	  to	  this?	  	  



Fats	  101	  



RelaLonship	  of	  Dietary	  Fats	  	  
with	  Coronary	  Heart	  Disease	  Events	  

Compared	  to	  carbohydrate	  as	  the	  reference	  

Source:	  Micha	  &	  Mozaffarian,	  Nature	  Endocrine	  Reviews	  2009	  



BENEFICIAL	  TO	  HUMAN	  HEALTH	  

HARMFUL	  TO	  HUMAN	  HEALTH	  

Seafood	  Omega-‐3	  PUFA	  

Plant	  Omega-‐6	  PUFA	  

Saturated	  Fat	  

Monounsaturated	  Fat	  (Oleic	  acid)	  

Industrial	  Trans	  Fat	  

Plant	  Omega-‐3	  PUFA	  



BENEFICIAL	  TO	  HUMAN	  HEALTH	  

HARMFUL	  TO	  HUMAN	  HEALTH	  

Seafood	  Omega-‐3	  PUFA	  

Plant	  Omega-‐6	  PUFA	  

Saturated	  Fat	  

Monounsaturated	  Fat	  (Oleic	  acid)	  

Industrial	  Trans	  Fat	  

Plant	  Omega-‐3	  PUFA	  
1%	  

11%	  

73%	  

15%	  

0%	  



How	  does	  olive	  oil	  compare	  to	  other	  oils?	  

Source:	  www.CanolaInfo.org	  	  



Fats	  101	  

•  So	  what	  is	  the	  effect	  of	  oleic	  acid	  in	  EVOO?	  
v There	  is	  a	  modest	  decrease	  in	  LDL	  and	  
increase	  in	  HDL,	  resul1ng	  in	  an	  
improvement	  in	  the	  LDL/HDL	  ra1o	  



Oxida1on	  101	  



Oxida1on	  

•  Iron	  to	  Rust	  
•  Apples	  and	  bananas	  turn	  brown	  
•  Our	  1ssues	  get	  oxidized	  



We	  are	  in	  a	  con1nuous	  state	  of	  rust	  



So	  how	  does	  this	  all	  happen?	  



Free	  radicals	  101	  



Free Radicals 



Free	  Radicals	  	  



Oxida1on	  and	  Free	  Radicals	  –	  What	  
are	  they?	  

•  Oxida1on	  results	  from	  the	  interac1on	  of	  molecules	  
called	  Free	  Radicals	  

•  Free	  Radicals	  are	  unstable	  molecules	  

•  They	  lack	  an	  electron	  and	  are	  constantly	  scavenging	  
healthy	  cells	  for	  a	  replacement	  electron	  

•  Es1mated	  ten	  thousand	  free	  radical	  aRacks	  each	  
hour	  of	  every	  day	  in	  our	  systems	  



Free	  Radicals	  –	  What	  results?	  

•  They	  steal	  electrons	  from	  healthy	  cells,leaving	  
those	  cells:	  

v Damaged	  and	  unstable	  
v Crea1ng	  a	  chain	  reac1on	  of	  dangerous	  cell	  
muta1on	  

v DNA	  –	  Cell	  replica1on	  incorrectly,	  or	  not	  at	  all	  
v Improper	  cell	  func1on	  and	  premature	  cell	  death	  
v Premature	  aging;	  cancers;	  chronic	  illness	  	  
	  



Oxida1on	  –	  How	  does	  it	  happen?	  

“	  Oxida7ve	  stress”	  

OxidaLon	  =	  
InflammaLon	  



Oxida1on	  –	  What	  are	  the	  risk	  factors?	  

•  Breathing	  
•  CigareRes	  
•  Environmental	  chemicals	  and	  pes1cides	  
•  Contaminates	  in	  air	  and	  water	  
•  Radia1on	  
•  High	  saturated	  fat	  diets	  
	  



Free	  Radicals	  



•  The	  oxida1ve	  interac1on	  results	  when	  oxygen,	  
short	  of	  an	  electron,	  voraciously	  aRacks	  other	  
compounds	  to	  obtain	  the	  electron	  they	  need,	  
becoming	  free	  radicals.	  

•  Oxida1ve	  interac1on	  results	  in	  damage	  to	  a	  cell,	  
1ssue,	  or	  organ	  caused	  by	  free	  radicals.	  In	  
essence,	  the	  1ssue	  “rusts”.	  

•  OxidaDve	  stress	  	  is	  the	  totality	  of	  the	  oxida1ve	  
burden	  the	  1ssue	  is	  subjected	  to	  in	  it’s	  
environment.	  

OxidaLve	  stress	  



•  Oxida1ve	  stress	  is	  a	  regular	  characteris1c	  of	  vascular	  
complica1ons	  when	  the	  ac1on	  of	  an1oxidant	  
systems	  is	  overwhelmed	  by	  addi1onal	  produc1on	  of	  
reac1ve	  oxygen	  species.	  	  

•  Oxida1ve	  stress	  in	  aging	  can	  result	  from	  an	  
imbalance	  of	  free	  radicals	  and	  an1oxidants	  with	  
excessive,	  destruc1ve	  free	  radical	  chemistry.	  

OxidaLve	  Stress	  and	  Cardiovascular	  
ComplicaLons	  



An1oxidants	  101	  



Oxida1on	  -‐	  how	  is	  the	  cell	  protected	  from	  
free	  radicals	  and	  oxida1ve	  stress?	  

	  
	  

•  Compounds	  found	  in	  natural	  plant	  sources	  

•  Working	  at	  the	  cellular	  level	  to	  deac1vate	  free	  
radicals	  and	  add	  an	  electron	  to	  
the	  unstable	  free	  radical	  molecule	  

•  Chain-‐breaking	  reac1on	  



An1oxidants	  



An1oxidants	  



	  
Phenolics	  101	  

OK,	  here	  we	  get	  to	  the	  
“Plants	  have	  no	  legs”	  part	  

(eventually):	  



Phytonutrients 
•  Plant-‐derived	  substances	  containing	  Vitamins,	  Minerals,	  

Carbohydrates	  and	  Fiber	  

Flavonoids 
•  Complex	  molecules	  found	  in	  plants	  –	  About	  5,000	  have	  

been	  isolated	  and	  iden1fied	  
•  These	  plant-‐based	  molecules	  contain	  mul1ple	  	  

medicinal	  proper1es,	  and	  are	  intensely	  an1oxidant	  and	  
an1inflammatory.	  

Anti-inflammatory  
Antifungal 
Analgesic  
Dilate blood vessels  

Antioxidant  
Antidepressant  
Antihistaminic  
Modify blood platelet clotting  

Antibacterial  
Anti-cancer  
Neuro-protective  

A



Polyphenols	  



Polyphenols	  



Phenolics	  in	  Extra	  Virgin	  Olive	  
Oil	  

•  Phenols	  are	  phytochemicals,	  substances	  produced	  
by	  olive	  trees	  to	  protect	  the	  tree	  and	  the	  fruit	  from	  
environmental	  stress.	  	  

•  Phenols	  like	  hydroxytyrosol,	  oleuropein,	  tyrosol	  
and	  oleocanthal	  found	  in	  extra	  virgin	  olive	  oil	  also	  
affect	  flavor,	  pungency,	  and	  health	  benefit.	  

•  Extra	  virgin	  olive	  oil	  is	  ~0.5%	  phenols.	  
•  The	  polyphenols	  are	  intensely	  an1-‐inflammatory	  
and	  an1oxidant	  



Polyphenols:	  What	  Happens	  Over	  
Time?	  



Polyphenols	  



Vascular	  Disease	  



Coronary	  Artery	  Disease	  



Coronary	  Artery	  Disease	  



Polyphenols	  and	  CV	  Risk	  Factors	  

“Olive	  oil	  is	  more	  than	  a	  
monosaturated	  fat.	  It’s	  
phenolic	  content	  can	  also	  
provide	  benefits	  for	  plasma	  
lipid	  levels	  and	  oxida1ve	  
damage.”	  



Polyphenols	  and	  Colon	  Cancer	  



Polyphenols	  and	  Breast	  Cancer	  
	  
Public	  Health	  Nutr.	  2011	  Dec;14(12A):2323-‐32.	  doi:	  10.1017/S1368980011002588.	  
Olive	  oil,	  an	  essenLal	  component	  of	  the	  Mediterranean	  diet,	  and	  breast	  cancer.	  
Escrich	  E1,	  Moral	  R,	  Solanas	  M.	  
Author	  informaLon	  	  
1Department	  of	  Cell	  Biology,	  Physiology	  and	  Immunology,	  Physiology	  Unit,	  Medicine	  
School,	  Universitat	  Autònoma	  de	  Barcelona,	  08193	  Bellaterra,	  Barcelona,	  Spain.	  	  
	  
DESIGN:	  	  
Data	  from	  sixteen	  experimental	  series	  analysing	  the	  effects	  of	  dietary	  lipids	  on	  mammary	  
carcinogenesis	  in	  an	  animal	  model,	  in	  the	  context	  of	  the	  interna1onal	  literature	  on	  the	  
Mediterranean	  diet,	  olive	  oil	  and	  breast	  cancer	  risk.	  
	  
CONCLUSIONS:	  	  
‘Consump1on	  of	  EVOO	  in	  moderate	  quan11es	  and	  throughout	  the	  
life1me	  appears	  to	  be	  a	  healthy	  choice	  and	  may	  favorably	  influence	  
breast	  cancer	  risk.’	  



EVOO	  and	  Cancer	  
•  …”The	  strength	  and	  

consistancy	  of	  the	  
findings	  states	  a	  
hypothesis	  about	  the	  
protec1ve	  role	  of	  olive	  oil	  
intake	  on	  cancer.	  
However,	  it	  is	  s1ll	  unclear	  
whether	  olive	  oil’s	  
monostaturated	  faRy	  acid	  
content	  or	  its	  an1oxidant	  
components	  are	  
responsible	  for	  its	  
beneficial	  effect.”	  



Polyphenols	  and	  cogni1ve	  func1on	  

J Alzheimers Dis. 2012;29(4):773-82. doi: 10.3233/JAD-2012-111799. 
Polyphenol-rich foods in the Mediterranean diet are associated with better 
cognitive function in elderly subjects at high cardiovascular risk. 
Valls-Pedret C1, Lamuela-Raventós RM, Medina-Remón A, Quintana M, 
Corella D, Pintó X, Martínez-González MÁ, Estruch R, Ros E. 
Author information  
 
 

“The results reinforce the notion that 
Mediterranean diet components might 
counteract age-related cognitive decline.” 
 

1Lipid Clinic, Endocrinology and Nutrition Service, Institut d'Investigacions 
Biomèdiques August Pi i Sunyer (IDIBAPS), Hospital Clínic, Barcelona, Spain. 



EVOO	  and	  Diabetes	  

•  “A	  Mediteranean	  diet	  
enriched	  with	  EVOO	  but	  
without	  energy	  
restric1ons	  reduced	  
diabetes	  risk	  smong	  
persons	  with	  high	  
cardiovascular	  risk”	  



What	  other	  health	  benefits?	  

•  Subset	  analysis	  of	  PREDIMED	  shows	  preven1on	  
of	  onset	  of	  diabetes	  

•  Improved	  blood	  pressure	  control	  
•  Work	  in	  progress	  showing	  preven1on	  of	  certain	  
cancers,	  ie	  breast,	  colon.	  

•  Preven1on	  of	  neuro-‐degenera1ve	  diseases	  
(Alzheimers)	  

•  Chronic	  inflammatory	  condi1ons,	  ie	  arthri1s	  
•  Note:	  Non	  of	  the	  above	  are	  FDA	  approved	  
claims	  



•  FAT	  IN	  OLIVE	  OIL:	  
–  85%	  unsaturated	  fat	  (oleic	  acid)	  

•  PHENOLICS	  
–  includes	  an1oxidants	  and	  an1-‐
inflammatory	  substances	  

•  FLAVOR	  
–  incredibly	  appealing	  ingredient	  
due	  to	  the	  flavor	  contribu1ons	  
to	  other	  healthful	  foods	  



1958:	  Seven	  Countries	  Study	  



February	  25,	  2013	  

Mediterranean	  Diet	  Shown	  to	  Ward	  Off	  Heart	  A:ack	  
and	  Stroke	  
By	  GINA	  KOLATA	  
About	  30	  percent	  of	  heart	  aRacks,	  strokes	  and	  deaths	  from	  
heart	  disease	  can	  be	  prevented	  in	  people	  at	  high	  risk	  if	  they	  
switch	  to	  a	  Mediterranean	  diet	  rich	  in	  olive	  oil,	  nuts,	  beans,	  
fish,	  fruits	  and	  vegetables,	  and	  even	  drink	  wine	  with	  meals,	  a	  
large	  and	  rigorous	  new	  study	  has	  found.	  	  
The	  findings	  were	  based	  on	  the	  first	  major	  clinical	  trial	  to	  
measure	  the	  diet’s	  effect	  on	  heart	  risks.	  The	  magnitude	  of	  the	  
diet’s	  benefits	  startled	  experts.	  The	  study	  ended	  early,	  aler	  
almost	  five	  years,	  because	  the	  results	  were	  so	  clear	  it	  was	  
considered	  unethical	  to	  con1nue.	  	  
	  






