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In a distant galaxy, long time ago … 
•  A	  scene	  in	  the	  delivery	  room:	  
•  Physician/midwife:	  Your	  baby	  is	  a	  girl!	  Would	  you	  like	  to	  hold	  

her	  now?	  
•  Mother:	  She	  is	  a	  miracle.	  
•  Physician/midwife:	  One	  moment,	  push	  just	  a	  bit	  more…there…

we	  delivered	  the	  placenta.	  
•  Mother:	  Is	  that	  the	  aBerbirth?	  May	  I	  see?	  
•  Physician/midwife:	  Of	  course.	  
•  Mother:	  Oh,	  that’s	  gross.	  What	  do	  you	  do	  with	  that	  now?	  
•  Physician/midwife:	  Well,	  we	  commonly	  throw	  it	  away.	  It	  is	  a	  

biohazard	  you	  know?	  
How the placenta affects your life, from womb to tomb 

  D. M. Nelson, AJOG, 
213(4), Suppl., Pages S12–S13; doi:10.1016/j.ajog.2015.08.015 





Biohazard becomes central stage actor: 
from womb to tomb 

Labour	   PTB	   DoHAD	  

Stress	  
Diet	  
Hypoxia	  
InfecWons	  
Environment	  



Clinical motivation 

•  DiagnosWc	  potenWal	  to	  relate	  to	  other	  organ	  injuries:	  	  
–  MR	  
–  placenta-‐derived	  biomarkers	  (alarmins)	  
–  Exosome	  signalling	  
–  role	  as	  mediator	  of	  maternal	  stress	  via	  pCRH	  onto	  fetal	  development	  and	  placental	  clock	  

•  Acute	  impact:	  chronic	  and	  acute	  hypoxia,	  labour	  
•  Long-‐term	  impact:	  DoHAD	  

•  Need	  different	  animal	  models	  to	  study	  different	  funcWons	  

•  Focus	  on	  fetal	  sheep	  model	  	  



Human	   Sheep	  
Type:	  macro	   discoid	   cotyledonary	  
Type:	  micro	   endotheliochoreal	   epitheliochoreal	  

Reynolds et al, Placenta 2005, 26, 698-708 



Enders & Carter, Placenta 2004, 25, Suppl. A, (18) S3-S9  



•  EEG	  
•  Blood	  flow	  
•  MRI	  
•  HRV	  
•  InflammaWon	  in	  situ	  and	  in	  vitro	  

•  ECG	  
•  HRV	  

•  Blood	  flow	  
•  HRV	  
•  InflammaWon	  in	  situ	  
•  Microbiome	  

•  HRV	  
•  Vx	  or	  VNS	  

•  InflammaWon	  
•  Microbiome	  



Fetal sheep models where placenta matters 

Labour	   PTB	   DoHAD	  
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Experimental	  design:	  acidemia	  
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Labour	  



What can we see non-invasively? 
•  Placental	  CO2	  clearance	  and	  anaerobic	  metabolism	  with	  lacWc	  acid	  

accumulaWon	  can	  be	  monitored	  non-‐invasively	  using	  fetal	  heart	  rate	  
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In	  silico	  labour	  model:	  	  
insights	  into	  placental	  func%on	  

	  



§  SWmulaWon	  

§  LPS	  or	  NaCl	  

§  Cytokines	  

§  ECG/fHRV	  	  
§  FHR,	  ABP	  

§  IHC	  
§  Growth/gender	  
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Experimental	  design:	  inflammaWon	  



Fetal	  HRV	  inflammaWon	  signature	  
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Figure	  3	  from	  Does	  heart	  rate	  variability	  reflect	  the	  systemic	  inflammatory	  response	  in	  a	  fetal	  
sheep	  model	  of	  lipopolysaccharide-‐induced	  sepsis?	  
Lucien	  D	  Durosier	  et	  al	  2015	  Physiol.	  Meas.	  36	  2089	  doi:10.1088/0967-‐3334/36/10/2089	  







Placental programming of chronic diseases, cancer and lifespan: A review  

D.J.P. Barker, K.L. Thornburg  

Placenta  
Volume 34, Issue 10, Pages 841-845 (October 2013)  
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Placenta 2013 34, 841-845DOI: (10.1016/j.placenta.2013.07.063)  





Labour	   PTB	   DoHAD	  

Prime	  Wme	  for	  sheep	  placenta	  project?	  
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