
Pregnancy as a  
Transgenerational Event 

Michèle G Curtis, MD, MPH, MML 





The Miracle of Life: 
How does this happen? 



CENTRAL DOGMA OF 
MOLECULAR GENETICS    

 DNA  ---- RNA --- PROTEIN SYNTHESIS 
 

REPLICATION  TRANSCRIPTION   TRANSLATION 
Exceptions among viruses – RNA to DNA  

     (retroviruses) 
 
   
  



Critical Periods of Development Critical Periods of Development 

  4       5        6       7       8       9      10     11     12 
Weeks gestation   
from LMP 

Central Nervous System Central Nervous System 

Heart Heart 

Arms Arms 

Eyes Eyes 

Legs Legs 

Teeth Teeth 

Palate Palate 

External genitalia External genitalia 

Ear Ear 

Missed Period Mean Entry into Prenatal Care 

Most susceptible   
time for major   
malformation 



Epigenetics:  the communication system 
b/ w environment and DNA 

 C.H. Waddington coined the term 
to mean above or in addition to 
genetics to explain differentiation. 
 

 DNA is not your final destiny! 







Chemical talk…… 



Epigenome provides instructions  
and regulates the functional aspects of  

all the genes 
Epigenetic stimuli establish and 
maintain genetic marks 
 
Parent’s experiences are passed on to 
offspring through epigenetic tags 
 
Genetic tags are passed down through 
generations 
 
When the zygote is formed many 
epigenetic tags are removed from the 
chromosomes of the parents, but some 
remain 
 
 



Developmental Plasticity 

 Change in normal development plan(s) 
due to embryo/env interactions 

 May change specific developments  or 
timing of developments in individual 
embryo or in a species 

 Snails and saline:  delayed onset heartbeat, 
change timing eye spot development and 
foot attachment 
 







The Fetal Origins or “Barker” Hypothesis 

 Early 1990s 
◦ Birth cohort studies in 

England  
 Part 1: Impaired fetal growth 

causes adult disease 
 Part 2: “Thrifty phenotype” - 

impaired fetal growth 
permanently changes the 
body’s structure and physiology 
◦ Adaptive for compromised 

nutrition 
◦ Maladaptive for  over-

nutrition 
 
 

The thrifty phenotype hypothesis.  Adapted from Hales and Barker (2001) 

Godfrey KM,  Barker DJP.  Fetal nutrition and adult disease.  Am J Clin Nutr 2000 71: 1344S-1352S.  



Birth weight and Risk of 
Adult Chronic Disease 



Hongerwinter 1944 
 German’s blocked food to the Dutch in the winter of 1944. 
 Calorie consumption dropped from 2,000 to 500 per day for 4.5 million. 
 Children born or raised in this time were small, short in stature and had 

many diseases including, edema, anemia, diabetes and depression. 
 The Dutch Famine Birth Cohort study showed that women living 

during this time had children 20-30 years later with the same problems 
despite being conceived and born during a normal dietary state. 







We are what …. our grandparents ate???? 





Maternal stress and fetal development 







So I blame you for everything  
- whose fault is that? 





Identical Twins 
 Start life with same genetic 

information, incl epigenetic 
tags 

 As infants they have very 
similar environments, so little 
variation in the epigenome 

 As age, environments diverge, 
resulting in individual 
epigenetic tags to form for 
each twin 

 The epigenetic tags can have 
such an effect that one can 
develop a disease while the 
other is fine 
 
 

 



Impacts of Epigenetics 

 Gets rid of the nature vs. nurture 
appproach  

 Personal responsibility towards 
health for further generations. 

 The new science of 
epigenetics rewrites the 
rules of disease, heredity, and 
identity  

  





Legal and Ethical Concerns with Epigenetics 

 The epigenetic effects of environmental 
agents and exposure and surveillance 

 Liability issues for exposure 
 Epipharmaceuticals or nutraceuticals 
 Insurance underwriting 
 Eu-epigenetics? 
 

Rothstein MA et al.  The Ghost in Our Genes: Legal and Ethical Implications of 
Epigenetics. Health Matrix. 2009; 19(1):1-63. (avail online: 
http://www.law.yale.edu/documents/pdf/Alumni_Affairs/Rothstein_The_Ghost_i
n_Our_Genes.pdf 



How do we put all this together?   
 



Time For a Paradigm Shift! 

From 

Healthy Mothers  
 

Healthy Babies 

To 
Healthy Women 

(And Men) 
 

Healthy Mothers 

(and Communities)  
 

Healthy Babies 
 



 
Implications for MCH Practice 

 Clinical & Public Health Interventions will have to be more 
Longitudinally and Contextually Integrated 

 Providers will need to move from a strictly clinical approach to one 
that integrates the social determinants of health 

 
It will still take more than one generation to equalize health disparities 

but each generational change brings us closer to health equity 
 
  

mcurtis924@gmail.com 
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