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  “ …  to focus on the pursuit of truth wherever it may lead, to promote scholarship, to contribute to 
betterment of the human condition, to keep in mind the considerable social relevance of our work, this 
then is our inspiration, our responsibility, and our legacy for the future.”  Lawrence D. Longo In: 
Advances in Fetal and Neonatal Physiology, Zhang L. and Ducsay C.A. (eds.), NY: Springer, 2014. 

 For Lawrence P. Reynolds, I dedicate this volume to my co-author, Dr. Lawrence D. Longo 
(1926–2016), who was Distinguished Professor of Obstetrics and Gynecology, Physiology and 
Pharmacology, and Biochemistry, and Founding Director of the Center for Perinatal Biology, 
School of Medicine, Loma Linda University, Loma Linda, California. 

 I was deeply saddened to learn on the morning of the 6th of January 2016 that Dr. Longo 
had passed the previous evening. My fi rst thought was that the world had lost someone and 
something very valuable! Dr. Longo was certainly one of the bright lights of our profession, 
and besides that a profoundly wonderful human being and a mentor beyond compare. I was 
very fortunate to have gotten to know him and to work with him over the last 10 years—one of 
the highlights of my career! This volume is what we jokingly called The Great Book, and what 
Dr. Longo termed his Magnum Opus (Great Work). I will always remember his unyielding 
curiosity, his unfathomable store of knowledge of Obstetric and Gynecological investigation, 
and his incredible generosity. The latter is exemplifi ed by the Reproductive Scientist 
Development Program for which Dr. Longo prepared the original grant application, which was 
fi rst funded in 1988 by the National Institutes of Health, and for which he served as Director 
and Co-Director until 2013. 

 Although working as a basic scientist in developmental physiology, with a focus on cerebral 
blood fl ow, Dr. Longo also published several volumes on fetal physiology, most recently  Stress 
and Developmental Programming of Health and Disease: Beyond Phenomenology  (Public 
Health in the 21st Century) (2015) with co-author Lubo Zhang, and  The Rise of Fetal and 
Neonatal Physiology: Basic Science to Clinical Care  (Perspectives in Physiology) (2013). In 
addition to a number of articles on nineteenth-century obstetrics and gynecology, Dr. Longo 
published  A Short History of the Society for Gynecologic Investigation, 1953–1983  (1983); 
edited  A Treatise on the Management of Pregnant and Lying-in Women  by Charles White 
(1987); and with T.K.A.B. Eskes edited  Classics in Obstetrics and Gynecology, Innovative 
Papers That Have Contributed to Current Clinical Practice  (1993). With Philip M. Teigen, he 
edited “ Dearest G  … , Yours W.O.” :  William Osler’s Letters from Egypt to Grace Revere Osler  
(2002). The latest historical volume that he edited is  Our Lords the Sick  (McGovern Lectures 
in the History of Medicine and Medical Humanism) (2004). Before his death, he was complet-
ing a volume,  Robert Patterson Harris of Philadelphia: The  “ Statistical Method” and the 
Evolution of Cesarean Section.  

 For Lawrence D. Longo and Lawrence P. Reynolds, we also dedicate this volume to the lives 
and memories of George W. Corner, George L. Streeter, Howard B. Adelmann, Samuel R.M. 
Reynolds, Elizabeth M. Ramsey, Harland W. Mossman, and others of the great anatomists/
embryologists by whom we were inspired.  
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 This foreword is a personal invitation for you, the reader, to join with two of America’s fi nest 
scientists in the fi eld of pregnancy and reproduction on a journey backward in time when 
heroes of that day enlightened their contemporaries with the beauty of the anatomical features 
of pregnancy and childbirth. 

 Scientists of every era struggle to escape the walls of knowledge within which they fi nd 
themselves constrained. Forward movement in medical science often requires a person of cre-
ative brilliance to discover a new pathway that turns a once ignored lightless fi eld of inquiry 
into one which illuminates fundamental mechanisms of biology and brings a new arsenal of 
weapons effi cacious in the war against devastating disease. Longo and Reynolds offer within 
these pages vignettes of pioneers of the past who were the brilliant pacesetters of their day. 
Some like da Vinci are well sung, but others previously unknown to me, like Rueff, are unsung 
heroes, who nevertheless escaped the walls of dogma and social restraint to enlighten contem-
porary intelligentsia regarding the intricacies of human reproduction. 

 This book is not only a compendium of important historical images related to human repro-
duction; it is a history of technology and artistry. The volume carries with it the development 
of tools applied to imagery as much as the evolution of comprehension of anatomy and repro-
ductive function. Drawings, primitive at fi rst and then more sophisticated, and paintings, fl at 
and distorted and later well-proportioned, represent the evolution of thought and skill that 
preceded the primitive silver halide photograph which eventually became the digital images of 
the twenty-fi rst century with their high-resolution sharpness, perfect lighting, and color bal-
ance. Even in the earliest days of this technological progression, centuries ago, humans sought 
to record in some fashion what they saw in real life. 

 But because of rapid advances in high-resolution digital technology, modern biology has 
entered a new phase from which it can never return. No longer will a boring textbook drawing 
capture the mind of a student. When I was training in biology, I was made to draw the organs 
of many animals in the phylogenetic scale to appreciate their relatedness. Most modern stu-
dents learn better by absorbing the detail of a full color image than by contemplating a color-
less concept. The impact of color undoubtedly refl ects the image-rich specialization of the 
human brain. And so, scientists now want to see every single aspect of biological action with 
their own eyes, preferably in real time. Every chemical reaction, every movement of every 
organelle in every cell, or every movement of every nutrient that leaves the mother’s blood and 
enters the fetus is now meant to be followed with the human eye. The test of reality in science 
is becoming that which can be visualized. But in the distant past, few people had access to 
images that accurately depicted the growth and development of the unborn baby. But to those 
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few, hand-drawn images were likely as enlightening then as a multicolored image of a cell 
decorated with its rainbow of colored organelles is today. 

 Access to images and video clips is now so readily available on the Internet that children of 
the twenty-fi rst century might forget that there was a time when human reproduction was little 
understood. Watching the entire birth process now only requires a few clicks on a portable 
tablet. But that was not always so. There was a time when the intricate biological processes 
driving sexual activity, fertilization, embryo development, placentation, fetal organ growth and 
maturity, and the fi nal powerful expulsion of the fetus were virtually unknown. The work by 
Longo and Reynolds enlightens the arduous journey taken by human scientifi c trailblazers in 
their quest to illustrate the processes of pregnancy and the reproduction of our own species. 

 In contemporary society, we may be unprepared to face the emotional impact wrought by 
the renderings of these ancient artists. Thus, one must not confuse the stark boldness of the 
now primitive images offered in this work with the degrading depictions of a woman’s body 
drawn by the misogynistic graffi tist on some dark and lonely wall. Rather, the amazing beauty 
of human structure which motivated the early artists to draw also afforded them the opportu-
nity to share their excitement of biological discovery. These early artists used their best efforts 
to convey the relationships between a mother, the developing child, her/his placenta, and the 
womb in which it was nurtured. 

 The state of affairs during pregnancy has taken on a new layer of importance in the late 
twentieth century. Recent discoveries have shown that the fl ow of nutrients from mother to 
baby through the placenta endures beyond life in the womb and provides the pillars of health 
for at least two future generations. Our understanding of the functional importance of the pla-
centa has its roots in the scholarly reports of old, herein highlighted by Longo and Reynolds, 
that motivate modern day women and men to join the quest of discovery that will bring health 
and prosperity to the children of tomorrow. 

 This book celebrates the joy, excitement, and spiritual fulfi llment that accompanies the 
impartation of life from mother and father to a whole new human being. Visualizing the long 
journey of enlightenment through which we as a race discovered how new human life emerges 
from parental contributions also offers us a glimpse of that fulfi llment shared by every proud 
parent and grandparent over the ages. 

 On my coffee table, or on the bookshelf nearby, are several bound volumes depicting vari-
ous collections of art highly valued by afi cionados across the globe. The images they contain 
serve as a reminder of the heights to which the artistic soul can reach. As much as I admire the 
beauty of a high-resolution image on my vibrant computer screen, I am old fashioned enough 
to want a bound copy of this book among those highly prized on my shelf. Should the Louvre 
Museum in Paris, the National Gallery of Art in Washington, D.C., or the National Gallery, 
London, wish to assemble a collection of original images depicting the historical quest of 
humans to understand their own reproduction, the works revealed in this volume by Longo and 
Reynolds would be a grand beginning.  

Foreword
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   “Education is not the fi lling of a pail but the lighting of a fi re.” 
(attributed to William Butler Yeats [1865–1939]) 

   We would like to think that it was fortuitous “meeting of the minds.” One of us (L.D.L.) had 
been planning a volume on the history of depictions of the  fetus in utero  and certain concepts 
of fetal physiology. The other (L.P.R.) had been thinking about a similar work on the evolution 
of ideas concerning the placenta. In a chance encounter, we discovered one another’s interests 
and decided to explore a collaboration. Our goal in the preparation of this volume was to pro-
vide a permanent archive of some of the most beautiful drawings ever made of the gravid 
uterus with fetus and placenta, which could serve future generations of investigators, educa-
tors, and students of reproduction. 

 For each author whose work is depicted in this volume, in almost every instance we have 
used the fi rst edition or fi rst illustrated edition. In our commentary, we have endeavored to 
place each volume and illustration in historical perspective, noting the signifi cance of that 
image, but also giving some background on the life and work of the author. Insofar as possible, 
we also have included accurate citation to relevant bibliographic references. For most of the 
works cited, we have included additional references of relevance for the reader who may wish 
to explore these in greater depth. 

 As academic, basic science investigators, we suffer no illusions about the signifi cance of 
our personal contributions to the study of the biology of gestation. Rather, we have simply 
extended the work of our predecessors, standing on the shoulders of the true “giants” of this 
fi eld. These include many cited in this volume, and in addition, Howard Bernhart Adelmann 
(1898–1988), Emmanuel Ciprian Amoroso (1901–1982), Francis Maitland Balfour (1851–
1882), George Washington Corner (1889–1981), Sir John Hammond (1889–1964), Franklin 
Paine Mall (1862–1917), Samuel Robert Means Reynolds (1903–1982), Elizabeth Mapelsden 
Ramsey (1906–1993), George Linius Streeter (1873–1948), and numerous others. 

 Several individuals were of great assistance in preparing this work. Especially important 
was Dominic Budicin of Riverside, CA, who worked with us to photograph with precision the 
plates from the works depicted. James Ponder, Loma Linda University Offi ce of Public 
Relations, also contributed by photographing for us the illustrations of Jenty (1757) and Snip 
(1793). 

 For Lawrence P. Reynolds, I owe a debt of gratitude to many. My high school biology 
teacher, Mr. David Conatser, who helped light the fi re, and my mentors, Drs. Charles Weems, 
Stephen Ford, and Calvin Ferrell, who fanned the fl ames. Enduring gratitude to Dr. Robert 
Melampy (deceased) who began my journey down this road by exhorting me to read the 
“older” literature, including Joseph Needham’s  Chemical Embryology  (1931). Thanks to Dr. 
Joseph Gall—his beautiful compendium  Views of the Cell :  A Pictorial History  (Bethesda, MD: 
The American Society for Cell Biology, 1996) inspired the format for this volume. My parents 
and my father- and mother-in-law (both deceased), whose encouragement was unfl agging and 
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whose support played no small part in my education. Undying love and gratitude to my 
 wonderful wife, Kay, who supported all these efforts with understanding and patience. 

 For Lawrence D. Longo, I also am in debt to many dedicated teachers and mentors. In par-
ticular, I have learned much of value from my lovely remarkable wife Betty Jeanne and from 
each of my four wonderful children: April Celeste, Lawrence Anthony, Elisabeth Lynn, and 
Camilla Giselle. For both L.P.R. and myself, we thank Jimin Suh, administrative assistant to 
L.D.L., who was invaluable in the preparation of the manuscript. 

 Lastly, each of us believes that we owe a special debt of gratitude to our colleague and 
coauthor, each of whom served as mentor for the other in exploring this fascinating facet of 
biology and science.  

  Loma Linda, CA, USA     Lawrence     D.     Longo      
Fargo, ND, USA    Lawrence     P.     Reynolds     
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