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Disclosure:	
  
“I	
  feel	
  like	
  a	
  stange	
  duck	
  in	
  the	
  bite”	
  



Health	
  claims	
  on	
  food	
  are	
  	
  
ubiquitous	
  



Common	
  sense	
  



Why	
  are	
  we	
  interested	
  in	
  (less)	
  food?	
  	
  

•  Dietary	
  Restric,on	
  (DR)	
  is	
  defined	
  as	
  a	
  reduc7on	
  in	
  food	
  intake	
  without	
  malnutri7on	
  
	
  	
  	
  	
  	
  
•  Long-­‐term	
  DR:	
  
•  Increased	
  lifespan	
  
•  Less	
  cardiovascular	
  disease	
  
•  Lower	
  incidence	
  of	
  diabetes	
  mellitus	
  
•  Lower	
  incidence	
  of	
  malignancies	
  
•  Increased	
  resistance	
  to	
  oxida7ve	
  stress	
  

	
   	
  	
  
	
  



Life-­‐span	
  extension	
  by	
  long-­‐term	
  DR:	
  
	
  •  Saccharomyces	
  cerevisiae	
  (20-­‐60%)	
  

•  Caenorhabdi7s	
  elegans	
  (10-­‐35%)	
  

•  Drosophila	
  melanogaster	
  (20-­‐30%)	
  

•  Nothobranchius	
  furzeri	
  (33-­‐58%)	
  	
  

•  Mus	
  musculus	
  (30-­‐60%)	
  

•  RaAus	
  norvegicus	
  (30-­‐60%)	
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  resistance	
  against	
  oxida,ve	
  stress	
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Long-­‐term	
  restric7on	
  of	
  dietary	
  intake:	
  

•  delays	
  the	
  aging	
  process	
  

•  increases	
  resistance	
  to	
  oxida7ve	
  stress	
  

Long-­‐term	
  food	
  restric0on	
  in	
  humans	
  not	
  feasible	
  



Does	
  short-­‐term	
  dietary	
  restric7on	
  increase	
  
resistance	
  to	
  oxida7ve	
  stress?	
  



Medically	
  relevant	
  oxida,ve	
  damage	
  
	
  
Ischemia-­‐reperfusion	
  injury	
  (IRI)	
  
Temporary	
  lack	
  of	
  blood	
  flow	
  in	
  an	
  organ	
  transplant	
  (ischemia)	
  
Followed	
  by	
  reperfusion	
  with	
  blood	
  in	
  recipient	
  
	
  
Oxida7ve	
  stress	
  	
  	
  	
  	
  	
  injury	
  	
  	
  	
  	
  	
  inflamma7on	
  	
  	
  	
  	
  	
  	
  organ	
  dysfunc7on	
  
	
  
	
  
Surgically	
  induced	
  IRI:	
  
•  Cardiothoracic	
  bypass	
  surgery	
  
•  Liver	
  resec7on	
  
•  Organ	
  transplanta7on	
  

Drug	
  side	
  effects	
  
Paracetamol	
  
Chemotherapeu7c	
  drugs	
  



A	
  cold	
  ischemia	
  7me	
  (CIT)	
  of	
  >22	
  hours	
  worsens	
  kidney	
  
transplant	
  survival	
  



MOUSE	
  KIDNEY	
  AND	
  LIVER	
  ISCHEMIA-­‐REPERFUSION	
  MODELS	
  

 



Kidney	
  damage	
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Increased	
  resistance	
  to	
  oxida7ve	
  damage	
  by	
  dietary	
  restric7on	
  is	
  induced	
  
rapidly	
  and	
  may	
  be	
  tapped	
  for	
  clinically	
  relevant	
  stressors	
  such	
  as	
  ischemia-­‐
reperfusion	
  injury	
  

How	
  about	
  other	
  stressors?	
  



Short-­‐term	
  dietary	
  restric,on,	
  cancer	
  and	
  chemotherapy	
  

Poten7al	
  benefits:	
  
	
  
•  Reduc7on	
  of	
  tumor	
  growth	
  
•  Augmenta7on	
  of	
  irradia7on	
  effect	
  
•  Improved	
  resistance	
  to	
  irradia7on	
  	
  
•  Protec7on	
  against	
  adverse	
  side	
  effects	
  of	
  chemotherapy	
  
•  Improved	
  postopera7ve	
  recovery	
  
	
  



	
  
	
  
	
  
	
  
	
  
	
  
Side	
  effects	
  of	
  the	
  chemotherapeu7c	
  drug	
  Irinotecan	
  	
  are	
  dose	
  limi7ng	
  
	
  
fa7gue	
  
hair	
  loss	
  
nausea	
  	
  
vomi7ng	
  	
  
diarrhea	
  
low	
  blood	
  counts	
  

Protec,on	
  against	
  adverse	
  side	
  effects	
  of	
  chemotherapy	
  



3	
  days	
  fas7ng	
  protects	
  mice	
  against	
  a	
  lethal	
  dose	
  of	
  Irinotecan
	
  	
  

§  Fed group: weight loss, diarrhea, reduced mobility, ruffled coat, hunched back posture, 
leukopenia 

§  Fasted group: weight gain, no adverse side effects 

   

White	
  blood	
  cell	
  count	
  Weight	
  

Survival	
  



Tumor weight in mice with coloncarcinoma treated with Irinotecan 

Huisman	
  et	
  al.,	
  unpublished	
  

But	
  how	
  about	
  the	
  an7	
  cancer	
  effect	
  of	
  Irinotecan	
  in	
  
fasted	
  mice?	
  



Towards	
  clinical	
  applica,on	
  

•  Composi7on	
  
•  Time	
  
•  Adherence	
  



Calorie	
  restric7on	
  trial	
  
•  Feasibility	
  and	
  safety	
  of	
  a	
  preopera7ve	
  diet	
  
•  Effects	
  on	
  postopera7ve	
  recovery	
  



	
  
	
  
	
  
	
  
	
  
	
  

The	
  Protein	
  and	
  Calorie	
  restric7on	
  Trial	
   
 
 

PROTECT Study 
	
  
	
  
	
  

Effects	
  of	
  a	
  preopera7ve	
  protein	
  and	
  caloric	
  restricted	
  diet	
  on	
  postopera7ve	
  	
  

recovery	
  and	
  genomic	
  changes	
  in	
  healthy	
  (kidney	
  dona7on)	
  

	
  and	
  unhealthy	
  (bariatric	
  surgery)	
  individuals	
  undergoing	
  surgery	
  



Self	
  reported	
  compliance	
  
•  Erasmus	
  MC:	
  

–  Scandishake	
  	
   	
  8/10	
   	
  (80%)	
  
–  Nutridrink 	
   	
  4/10	
   	
  (40%)	
  

•  Maasstad:	
  
–  	
  Scandishake*	
   	
  12/18 	
  (67%)	
  
–  	
  Nutridrink 	
   	
  9/10	
   	
  (90%)	
  

	
  

	
  
Scandishake:  
§ 50%: 

§  Hunger 

§  General discomfort 

§  Bad taste 

Nutridrink: 
§ 70%: 

§  Hunger 

§  Bad taste 

§  Diarrhea 

§  Nausea 

Self	
  reported	
  adverse	
  effects	
  



Why	
  broccoli	
  sprouts?	
  
Prac7cal	
  limita7ons	
  to	
  dietary	
  restric7on	
  fuel	
  the	
  search	
  for	
  “dietary	
  restric7on	
  mime7cs”	
  
	
  

	
   	
  Broccoli,	
  like	
  dietary	
  restric7on,	
  is	
  able	
  to	
  extend	
  lifespan!	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Can	
  broccoli	
  consump7on	
  mimic	
  the	
  effects	
  of	
  dietary	
  restric7on	
  and	
  fas7ng?	
  



Theore7cal	
  considera7ons	
  

Dietary	
  restric,on	
  
	
  
Ac7va7on	
  of	
  nutrient	
  sensing	
  
pathways	
  
	
  
Ac7va7on	
  of	
  adap7ve	
  stress	
  
response	
  

Broccoli	
  -­‐	
  	
  Sulforaphane	
  

Nrf2	
  pathway	
  
	
  

Drug	
  metabolism	
  /	
  detoxifica,on	
  	
  -­‐	
  an,-­‐oxidants	
  	
  -­‐	
  	
  an,-­‐inflamma,on	
  	
  





The	
  effects	
  of	
  pre-­‐opera,ve	
  broccoli	
  cress	
  consump,on	
  on	
  the	
  
response	
  to	
  surgery	
  and	
  on	
  postopera,ve	
  recovery	
  

	
  	
  	
  	
  	
  	
  	
  AIM:	
  
•  To	
  inves7gate	
  whether	
  a	
  broccoli	
  cress	
  enriched	
  diet	
  induces	
  a	
  protec7ve	
  

response	
  in	
  pa7ents	
  undergoing	
  surgery.	
  	
  



The	
  effects	
  of	
  pre-­‐opera7ve	
  broccoli	
  cress	
  consump7on	
  on	
  the	
  acute	
  phase	
  response	
  
aler	
  surgery	
  and	
  on	
  postopera7ve	
  recovery	
  

•  Study	
  popula,on:	
  	
  
	
  40	
  healthy	
  people	
  (>18	
  years)	
  who	
  are	
  listed	
  to	
  undergo	
  kidney	
  dona7on	
  at	
  the	
  
	
  Erasmus	
  Medical	
  Center.	
  	
  

	
  
•  Interven,on:	
  	
  

	
  Two	
  pa7ent	
  groups.	
  Broccoli	
  enriched	
  diet	
  (8	
  gram	
  of	
  broccoli	
  cress)	
  or	
  control	
  
	
  (8	
  gram	
  of	
  leAuce,	
  no	
  Brassicaceae	
  in	
  diet)	
  during	
  5	
  days	
  before	
  surgery.	
  	
  
	
  	
  

Main	
  study	
  parameter:	
  	
  
	
  Acute	
  phase	
  response	
  by	
  measurement	
  of	
  leukocytes,	
  C-­‐reac7ve	
  protein	
  and	
  	
  
	
  IL-­‐6,	
  TNF-­‐α,	
  IFN-­‐γ,	
  IL-­‐10	
  in	
  blood.	
  

	
  
•  Secondary	
  parameters:	
  	
  

	
  The	
  Nrf2	
  mediated	
  stress	
  response	
  will	
  be	
  measured	
  in	
  kidney	
  7ssue.	
  
	
  Well-­‐being	
  and	
  postopera7ve	
  recovery	
  with	
  the	
  help	
  of	
  standardized	
  ques7onnaires	
  
	
  (VAS,	
  MFI-­‐20,	
  SF-­‐36,	
  EuroQol	
  and	
  work	
  related	
  scores).	
  

	
  



Take	
  home	
  

•  Short-­‐term	
  dietary	
  restric7on	
  and	
  fas7ng	
  protect	
  against	
  medically	
  relvant	
  
stressors	
  

•  Ac7va7on	
  of	
  the	
  Nrf2	
  pathway	
  is	
  important	
  in	
  inducing	
  this	
  protec7on	
  

•  Sulforaphane-­‐precursor	
  containing	
  vegetables	
  may	
  induce	
  similar	
  
protec7ve	
  effects	
  

•  Do	
  these	
  rapidly	
  induced	
  effects	
  predict	
  long-­‐term	
  health	
  benefits?	
  


